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[bookmark: _Toc351725300]Abstract
The objective of this research is to show that nonlinearity can be used to improve vibration absorption and suppression of unwanted vibrations in a main system due to external excitation. This was shown by investigating two systems a SDOF (with hardening nonlinearity) and a 2DOF (with softening nonlinearity). The aim of carrying out these investigations was to introduce a passive nonlinear system that can update itself and self-regulate to suppress undesired oscillations.   

To fulfil the desired gaol, various types of springs were considered and investigated. A commercially available spring called Mag-spring has been chosen and a function for its nonlinearity has been investigated. Mag-Spring is a newly invented spring which is designed to exhibit constant force at its operating range. However, this spring has a special non-linear behaviour before reaching to the constant force domain which is the main focus of the investigation presented in this thesis. The nonlinear behaviour of Mag-spring encouraged the idea that vibration design is possible by the advantages that can be gained from magnetic technology. The added benefit through this new Mag-spring, is that it solved some of the concerns assotiated with old available ones. The most concern norrowing the usage of magnetic springs, is the air gap between the two magnets, which make the attraction or repulsive force unstable through the spring’s working range. Linmot Company, introduced a solution to this concern by introducing a teflone that works as a bearing between the two magnets, which fixed the distance between them while they are sliding againest each other.

In the first scenario of this study, a hardening nonlinear spring was added in parallel to a system with a single degree of freedom. The system will remain single degree of freedom as the spring was added in parallel without additional mass. The hardening spring shows low stiffness at low amplitude and high stiffness at higher amplitude. In this study, it was shown that nonlinearity affects the dynamic performance of a system and makes the natural frequency amplitude dependant. As the amplitude of vibration increases, consequently, stiffness increases and the natural frequency shifts away from the excitation frequency. 

For this investigation, a vibrating system with one degree of freedom has been built based on a mathematical model simulated and tested in Matlab software. Mag-spring was used to introduce the nonlinear stiffness to the system. Unbalance mass mounted to a disc fixed to a rotational machine has been used to create a forced vibration system with variable frequency.
The response of the system with and without nonlinearity effect was monitored with an accelerometer. 
 Simulation and experimental results showed that nonlinearity could shift the resonance frequency of the SDOF system by 10% (hardening of the system), without affecting the stiffness of the system at normal working condition.

In the second scenario, a softening nonlinear spring was added as a vibration absorber to a system with a single degree of freedom, to make the system with two degree of freedom. The softening spring shows high stiffness at low amplitude and low stiffness at high amplitude.  The rationale behind this is to introduce a spring which is hard at high frequency and soft at low frequency, which as a result will make the ratio  of the absorber follows the excitation frequency  allowing the system to update itself and self-regulate providing vibration cancellation at more than one frequency value and widen the vibration cancellation range ().

 It was shown that the Mag-spring could show a softening behaviour in a limited domain if its operating position is shifted. A program has been written to simulate the behaviour of all nonlinear system with two degree of freedom (nonlinear absorber). At this program, the maximum amplitude of each time domain was used to produce the frequency domain of the amplitude of the system.

The amplitude of the vibration for a linear and a nonlinear absorber was compared. The results showed that the nonlinear absorber suppresses and reduces the vibration amplitude of the main system better than the linear absorbers with up to 60% reduction in magnification ratio and from 5% to 10% in widening the cancellation range (). 

In the last scenario of this study, 4 different ideal softening stiffness curves were introduced based on theoretical methods. Their vibration response was calculated and compared to the nonlinear absorber (Mag-spring) and a linear absorber. This study shows that when nonlinearity is designed properly, it could provide a distinguished vibration cancellation response resulting more than 60% vibration cancellation improvement.

 This study demonstrated the possibility of developing a passive self-regulating tuned mass system involving the usage of nonlinearity. Nonlinearity will enhance the vibration cancellation by allowing the system to update itself and as a result will make the vibration absorption to be effective within a frequency range rather than single frequency unlike the classical tuned mass system. This study, to the best knowledge of the author, can be classified as an uncommon study in vibration systems investigations. 
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[bookmark: _Toc351725306]Introduction

When a vibrating system experiences larger amplitude at certain frequency than others, this kind of phenomenon is called resonance. It is a harmful phenomenon when occurring in a mechanical system, and it could lead to the total termination of the system. Accordingly, vibration analysis is a ‘must’. In other words, predicting when resonance may occur is a main factor in oscillation investigations. In addition, it is necessary to establish the steps to be considered in order to prevent such from happening. Moreover, reducing the magnitude of vibration can be achieved by adding damping to the system; another way of reducing vibration is by shifting away the natural frequency from the forcing frequency, which can be accomplished when the stiffness of the system has the ability to be changed; however, if the mass and stiffness of the system cannot be changed, the change potentially can be applied to the forcing frequency, such as by changing the rotating speed of the machine generating vibration. 

In this chapter, the equation of vibration and its elements is introduced. Subsequently, the mode of vibration and non-linearity in damping, stiffness, and mass are discussed briefly. In the second chapter, vibration isolation methods are categorised and discussed. The main focus is directed towards passive isolation with changing parameters involved in vibration isolation, particularly the stiffness of the system. Chapter Three is centred on the methodology adopted to study the single degree of freedom system. Chapter Four is concerned with the simulation of the system, comprising one degree of freedom with non-linearity. In the simulation part, the vibration equation with non-linearity is solved through the use of the MatLab software. In Chapter Five, experimental set-up is explained and experimental results obtained. The behaviour of a system comprising two degrees of freedom is studied in Chapter Six. In this chapter, the behaviour of linear and non-linear absorbers are compared, showing that a non-linear absorber with softening behaviour could decrease the amplitude of vibration. Finally, Chapter Seven is centred on discussion and error analysis, and future works.

[bookmark: _Ref320478208][bookmark: _Toc351725307]Vibration definition and essentials
[bookmark: _Toc351725308]Vibration
Mechanical vibration occurs in all types of machine and equipment. Essentially, it is a form of oscillatory motion. In simple words, it is the feeling experienced when one places one’s hand on a car bonnet or on an electric motor whilst they are running. Figure ‎1‑1 shows a vertical spring loaded with mass (m), which is the simplest design of a mechanical vibration system. This position represents what is referred to as the static deflection, and is when the spring is deflected from its free position sufficiently to counterbalance the mass (m). Position No. 1 represents the spring when it is at rest; then, it is slowly moved to position No. 2 and freed. The block m moves upward due to the elastic force. The moment block m is released. Subsequently, it starts to accelerate up to the mean position, and then decelerates when moving further up. No. 3 is the most upper position that block m reaches, and is at the same distance from No. 1 as No.2, but in the other direction. Importantly, if there is no resistance affecting the block m’s motion, the subsequent motion of the weight is wavy and repetitive if plotted on a timescale introduced by line 1 on the graph. The term ‘amplitude’ is represented by the maximum distance block m travels from rest. , , and  are known as cycles or periods, and they are basically the regular intervals of the vibratory motion when it repeats itself. The cycle or period executed in a unit time is also known as the frequency (for example: 1 cycle/sec or 1Herts (Hz)), whilst cycles per minute (cpm) are also used, particularly for rotary machinery that often produce one excitation cycle per revolution that can be suitably measured in cpm. The term ‘free vibration’ means when the spring-weight system is not driven by another source, and its frequency represents the term system’s natural frequency of the  when it is only determined by its parameters, its stiffness, and the mass of the block (see Figure ‎1‑1).
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[bookmark: _Ref320446833][bookmark: _Toc351725431]Figure 1‑1: Free vibration of simple vibratory system (Tustin 2006)

[bookmark: _Toc351725309]Damping
As shown in Figure ‎1‑1 (line 1), the vibratory motion does not change or fade as a function of time. The spring’s elastic energy (potential energy) converts to motion energy (kinetic energy) of the block, and back into elastic energy of the spring, and so on. In reality, there are always some losses of energy (commonly, into thermal energy) caused by friction, imperfections of the spring material, etc. As a result, the amplitude of the spring is minimised owing to the decrease of the total energy supporting the vibratory motion in the system, as shown in line 2 by Figure ‎1‑1 (decaying vibration). This type of phenomena is called damping, and its components are dampers (Figure ‎1‑2). The damping parameter is considered constant during the vibratory decaying motion analysis. Although the cycles of the damped motion are not fully repetitive, as showed in line 2 in Figure ‎1‑1, the number of cycles executed in a unit time is still referred to as frequency.
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[bookmark: _Ref320447527][bookmark: _Toc351725432]Figure 1‑2:  Simple vibrating system with damping

[bookmark: _Toc351725310]Types of vibration
Free vibration: 
Free vibration is when a mechanical system is permitted to freely oscillate whilst it is set out with an initial input. Hitting a fork and leaving it to oscillate or to pull a swing backwards and releasing it are two examples of this type of vibration. The system will oscillate at one or more natural frequencies of the mechanical system; it then damps to zero. 

Forced vibration: 
Forced vibration is when a mechanical system is injected with a turbulence force or motion. Shakes that occur in a washing machine owing to imbalance, transportation vibration (trucks engines, springs, road, etc.), or a building vibrating due to earthquakes are some examples of forced vibration. The response frequency of a system in forced oscillation is the frequency of the turbulence force employed to that system.

[bookmark: _Toc351725311]Free Vibration analysis
By understanding the mass spring damper system, the principles of vibration analysis can be understood; Even a car body could be modelled in the form of a group of mass spring damper designs. A simple harmonic oscillator may be described by a mass spring damper model. The mathematics employed in describing its behaviour is similar to other simple harmonic oscillators.
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[bookmark: _Ref333251088][bookmark: _Toc351725433]Figure 1‑3: Free vibration without damping

Assuming a negligible damping—and there was no additional force applied to the mass—an investigation of a mass-spring has been started (free vibration), as well as assuming the spring is compressed by the mass that is adhered. The force of the spring applied to the mass is related to  (the displacement the spring is extended or compressed), whilst  is the proportionality constant, representing the stiffness of the spring described by force/distance units. Moreover, the minus mark describes that the force is in the opposite side of the mass motion. 

	
	Eqn. ‎1.1



The force created by the mass is related to the acceleration of the mass (Newton’s second law).

	
	Eqn. ‎1.2




This ordinary differential equation represents the summation of the forces applied to the mass:

	
	Eqn. ‎1.3


If the spring is stretched by the distance  and freed to start the system to vibrate, the solution of the mentioned equation which explains the mass motion is:
	

	Eqn. ‎1.4


It can be seen from this solution that the system will vibrate with a simple harmonic motion with an amplitude of  and frequency of . The undamped natural frequency is represented by the number of , and is considered as one of the most significant quantities in oscillation analysis. This is defined as:
	

	
Eqn. ‎1.5


The angular frequency  () in radians/second is sometimes utilised in equations so as to make equations easier; however, it is normally transformed to frequency in Hz or cycles/second in describing a frequency of systems. When the qualities of a system’s mass and stiffness are known, the frequency that then cause the system to vibrate, when it is disturbed, as can be determined by the aforementioned formula. All oscillating systems have one or more natural frequencies that will oscillate when it is excited. This basic relation can be applied in order to understand more complex systems when adding mass or stiffness. The formula mentioned previously shows the explanation of a car when it is loaded; its suspension gives the feel of a softer ride than when it is unloaded, which is essentially owing to the increasing of the mass, which decreases the natural frequency of the system.

Vibratory motion can be realised in terms of conservation of energy. For example, in Figure ‎1‑3 when the spring get extended by an amount of , it will store some potential energy (). The moment the spring is released, the spring responds immediately in trying to go back to its un-stretched point (minimum potential energy). This process accelerates the mass. All the potential energy applied to the spring through stretching converts into kinetic energy () when the spring passes through its un-stretched point. In addition, because the mass is compressing the spring, it starts to decelerate. This action transfers kinetic energy back to potential energy. Thus, the transferring of the kinetic energy to potential energy, and vice versa, is related to the spring’s oscillation. The mass within the simple model will vibrate forever because the damping is assumed to be negligible; however, in real life, damping dissipates the energy, which accordingly stops the vibration.

[bookmark: _Toc351725312]Free vibration with damping
In this point, a viscous damper that generates a force related to the velocity of the mass is added to the model (Figure ‎1‑2). The reason for referring to this as viscous damping is that it represents the effects of an object in a fluid. The coefficient  is the damping coefficient, and it is described by the units of force/velocity.

	

	Eqn. ‎1.6


The following ordinary differential equation represents the summation of the forces on the mass:

	

	Eqn. ‎1.7


The solution of this equation relays on the amount of damping; when damping is negligible, the system continues oscillating; however, by increasing damping, the system will stop oscillating after a while. This is referred to as ‘under damping’. If damping is increased to the point the system stops oscillating, it means that the point of critical damping has been reached, whilst if damping is increased to pass ‘critical damping’, this is referred to as ‘over damping’. In this case the system not oscillating but takes longer time to decay. In the mass spring damper, the formula for the amount required to achieve critical damping is as follows:

	

	Eqn. ‎1.8


Damping ratio is recognised as a damping factor, and is utilised to describe the amount of damping in a system. It is the ratio of the damping over the value of damping needed in achieving critical damping. The equation of damping ratio () is: 

	

	Eqn. ‎1.9


The solution for the under-damped system of a mass spring damper design is represented as follows: (Full solution can be found in appendix A.)

	          
	
	
	Eqn. ‎1.10
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[bookmark: _Ref320450025][bookmark: _Toc351725434]Figure 1‑4: Comparison of the response of the systems with two different damping factors (Tustin 2006).

The magnitude of the initial displacement X and phase shift angle  are plotted by the value at which the spring is deflected. Equations for these values are shown in the reference.

[bookmark: _Toc351725313]Damped and undamped natural frequencies
The main things that can be recognised from the equation are the exponential function and the cosine function. The system’s exponential depicts the speed at which it will stop oscillating and damp damps to zero. Thus, the larger the exponential function (damping ratio) the faster the damping to zero. In this same vein, the oscillating portion of the solution is the sinusoidal function. Frequency (). In this case, this is referred to as ‘damped natural frequency’, and is markedly different than the un-damped case; however, they are related through the following formula:

	

	Eqn. ‎1.11


The damped natural frequency is smaller than the un-damped one; however, for several cases in practice, damping ratio is not very noticeable comparatively, and so the difference is assumed to be neglected. Therefore, sometimes when declaring the natural frequency, the description damped and un-damped is not declared when the difference is small. For instance, when , the damped natural frequency is only 1% smaller than the un-damped natural frequency. In other words, when the difference between the damped and un-damped natural frequencies is small, they are considered to be the same.

Plots on Figure ‎1‑4 show the effect when equals to 0.1 and 0.3, and describes system oscillates down in relation with time. In practice, measuring the free vibration specification following an impact is commonly carried out (i.e. by a hammer). The system’s natural frequency and damping ratio were measured through the amount of vibration and through the amount of decay, respectively.

[bookmark: _Toc351725314]Forced vibration with damping
In this section, the behaviour of the spring mass damper system is highlighted in the context of it experiencing a harmonic force. This type of force can be created via imbalance rotating.

	

	Eqn. ‎1.12


This ordinary differential equation represents the summation of the forces on the mass:

	

	Eqn. ‎1.13


In this problem, the steady state solution can be written as:
	

	Eqn. ‎1.14


This indicates that the mass is going to vibrate with the same frequency of excitation force, although with a phase shift . This follows a formula describing the amplitude of vibration  (for detailed solution see Appendix B).
	

	Eqn. ‎1.15


where  is the ratio of the sinusoidal force frequency divided by the un-damped natural frequency.

	

	Eqn. ‎1.16


The following formula defines the phase shift.

	

	Eqn. ‎1.17
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[bookmark: _Ref347537194][bookmark: _Toc351725435]Figure 1‑5: diagram of Amplitude and Phase for system with different damping ratio and frequency ratio (Tustin 2006)

The so-called frequency response of the system is shown in the Figure ‎1‑5 plot, and is one of the most essential issues in forced vibration. When the forcing frequency of a lightly damped system gets close to the natural frequency (), the amplitude can then induce magnification, thus representing what is referred to as resonance. In rotary machinery, any rotating speed that influences the resonant frequency is described as critical speed.

· The amplitude of the vibration , at a given frequency ratio, is related directly to the applied force  amplitude (when doubling the force the vibration doubles as well). 
· When there is no damping or when such damping is minor, the oscillation is in phase with the excitation frequency at frequency ratio r < 1, whilst  out of phase is at frequency ratio r > 1.
· At r ≪ 1, the amplitude is only the spring’s deformation of when it is under static force . This type of deformation is recognised as static deflection . Moreover, at r ≪ 1, the effect of the damper and the mass is small.
· The amplitude oscillation when r ≫ 1 is smaller than the static deflection. The force created by  () in this region is dominating because the acceleration provided by  increases with the frequency. In this region, the spring’s deflection  is decreased; hence, the transmitted force to base () is decreased. So, the system is isolating the force from the base, such procedure is recognised as vibration isolation. More damping actually decreases the effect of this vibration isolation procedure at r ≫ 1 due to damping force () transmitted as well to base.

[bookmark: _Toc351725315]Applying Complex forces to the mass–spring–damper model
The earlier section presented only the simple harmonic (Sinusoidal function) force to be employed to a system; if the force applied to the model is a complex (non-sinusoidal), this can be taken forward, considering the use of two influential mathematical tools:
1. Fourier transform
2. Superposition.
 Fourier transform collects signals in time domain then it breaks them into its harmonic components as frequency domain. As an example, applying a force to a mass spring damper system that rewinds a cycle of 1 Newton through a time of 0.5 seconds and then with no force applied for a time of 0.5 seconds, such kind of cycle provides a shape of 1 Hz square wave. 
Then Fourier transform creates frequency spectrum of the square wave, which provides the value of the harmonics creating the square wave. The Fourier transform furthermore has the ability to be used in analysing non-periodic functions (transients and random functions). 
The first component in the square wave force is a constant force of the magnitude of 0.5 Newton introduced by zero Herts value in the frequency spectrum. The second component is a 1 Hz sine wave, with an amplitude of 0.64; this is provided by the line in 1 Hz. The left components are at odd frequencies, and there is an infinite amount of sine waves (sinusoidal) taken to provide a perfect square wave. In other words, Fourier transform gives the ability to construe a complex force (square wave) in a summation of sinusoidal forces.
The vibration solution noted in the previous section was given for a single harmonic force, whilst many harmonic forces will be provided by the Fourier transform. This induces the need for the second mathematical method, known as Superposition Method, which permits the summation of the solutions out of several forces provided of a linear system. For example, when the spring force of the spring mass damper system is related to deflection, the damping is related to velocity divided by the range of motion of interest (system is linear). Accordingly, the solution to the square wave is achieved by summing the predicted oscillation from every harmonic force found in wave. 

[bookmark: _Toc351725316]Resonance 
Resonance is defined as the system’s propensity to vibrate in larger amplitudes at specific frequencies (resonance frequencies or system's resonant frequencies) than others. It should be note that, at resonant frequency, even small forces could also magnify the oscillation due to vibration energy stored within the system.
When a system has the ability to easily store and transfer kinetic energy and potential energy between two or more various storage modes, resonance occurs. However, some loss of the energy occurs from cycle to cycle due to damping; therefore, when the system does not have damping, the resonant frequency is near to system’s natural frequency. 
The phenomena of resonance happen in all of oscillations kinds and waves. It can be named as mechanical resonance, Nuclear Magnetic Resonance (NMR), Electron Spin Resonance (ESR), acoustic resonance, electromagnetic resonance and resonance of quantum wave functions. Resonant systems are able to be utilised in creating oscillations at certain frequencies, such as musical instruments; on the other hand, they can take out specific frequencies from a complex oscillation, comprising several frequencies, such as filters. The consideration of resonance has been a consideration since the beginning of 1602, when it was introduced by Galileo Galilei in his pendulum studies (Frova & Marenzana 2006; Drake et al., 1999).

[bookmark: _Toc351725317]Source of resonance
Resonance can be understood easily by considering the spring and the mass as energy storage elements. As it is known, whilst there is no additional force performing on the mass and the spring, they continue converting energy (kinetic and potential) back and forth at an amount equivalent to natural frequency. For example, in order to inject the energy effectively to the mass and spring, the source of energy should inject energy at a rate amount that is equivalent to the natural frequency. Pushing a child on a swing is like employing a force to the mass and the spring; as such, in order for the swing to get higher, the pushes should be made at the right time. Importantly, there is no need to apply a high force to achieve large swing movements; however, only the energy needs to be fed continuously into the system by the pushes.

[bookmark: _Toc351725318]Transmissibility 
Transmissibility is a ratio that can indicate the reaction of an isolator. This ratio can be calculated through the energy, thus leaving a system divided by the energy entering the system. When transmissibility is more than 1, this indicates that amplification is occurring. Notably, when it is less than 1, this indicates that a reduction is happening. Accordingly, a ratio of 1 indicates perfect transmission (no reduction or amplification is happening and the energy passing through is unaltered). For instance, when transmissibility is 0.01, this means that a 99% reduction occurs at this point; it also means that the transmitted incoming displacement is only 1%. 
Transmissibility is described mainly by the transmissibility graph. The Y-axis represents the transmissibility level, whilst the frequency stated in Hz represented by the X-axis. This graph is the main measure with the capacity to emphasise the response of an isolation system, as well as the way in which it will perform across a broad frequency spectrum. The transmissibility graph could expect at which point the natural resonance of a system would occur, as well as the amount of amplification that could occur at the same point. Moreover, it has the capacity to predict how fast the system could pick up performance, in addition to the amount of reduction it could provide in regard to maximum performance. Following the resonance, a dramatic drop occurs, which is frequently referred to as a fast roll-off, and which specifies that the system achieves good vibration within a few hertz of the resonance. Some systems deliver only a small resonance but do not reach a great reduction in regard to peak performance; others deliver a low natural resonance with a gradual roll-off. The transmissibility graph summarises the performance characteristics of the system. The blue line in the graph is named as the performance curve of the system.
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[bookmark: _Toc351725436]Figure 1‑6:  Transmissibility Graph with Explanation (http://www.herzan.com/ resources /tutorials/ choosing-an-iso-system.html)

[bookmark: _Toc351725319]Mode and mode numbers
The form of motion—when all the parts of a vibrating system are moving in a sinusoidal motion in similar frequency and fixed phase—is referred to as ‘normal mode’. The systems’ normal mode frequencies are called the system’s natural frequencies or resonant frequencies. Physical objects, such as buildings, bridges or molecules, have a group of normal modes that are dependence on their structures, boundary conditions, and materials. 
Overtones or harmonics are the normal modes of musical vibrating devices, such as drums and strings.
Describing the system’s general motion can be done though the superposition of the normal modes of the system. Normal modes have the ability to move independently, meaning that an excitation of a mode will not interfere with another mode motion. 
The mode shape or modal frequency is a description of the mode of vibration. Mode shapes are given numbers according to half-waves in oscillations. 
For instance, if a both-ends-fixed oscillating beam showed a half of a sine wave mode shape, this would mean that the beam is oscillating in mode one. The beam will be oscillating in mode two when it shows a whole sine wave. In a system with two or more dimensions, each dimension is given a mode number. Importantly, every mode does not entirely interfere with other modes; therefore, whole modes have dissimilar frequencies and dissimilar mode shapes.

[bookmark: _Toc351725320]Degree of freedom in vibration
The degree of freedom of a mechanical system is a fundamental concept relative to the systems of moving bodies. In a mechanical system, the parameters number—which expresses its formation—is referred to as the degrees of freedom; in other words, it is the number of the independent parameters that express the deformation and displacement of a mechanical system.

[bookmark: _Toc351725321]Vibration with One degree of freedom 
 The system shown in Figure ‎1‑7 shows a One Degree of Freedom (SDOF) system, which is the simplest vibration system. Introducing a SDOF system can be done via a single mass attached to a spring (and maybe a damper). In regard to SDOF systems, the mass only travels along the spring stretching direction. These types of system have only one mode of vibration and one natural frequency.
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[bookmark: _Ref320473470][bookmark: _Toc351725437]Figure 1‑7: system with single degree of freedom

[bookmark: _Toc351725322]Vibration with two degrees of freedom 
The Two Degrees of Freedom (2DOF) are dynamic systems entailing two different coordinates of freedom or motion. The two degrees may be or may not be in the same direction of motion (see Figure ‎1‑8).
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[bookmark: _Ref320473865][bookmark: _Toc351725438]Figure 1‑8: Examples of 2DOF systems. (a) Different direction (b) Same directions, however, on different masses.

Two degrees of freedom could have two modes of vibration and two natural frequencies; therefore, designing a 2DOF system will require two equations in order to describe its motion. Each equation will identify the motion of each degree of freedom. The two equations will be provided via coupled differential equations, both of which can be used in determining the two natural frequencies or modes of the 2DOF system.

[bookmark: _Toc351725323]Multiple degree of freedom
The modelling of the multi degree-of-freedom systems requires one governing equation of motion for each degree-of-freedom. These equations can be introduced in a matrix form, leading to the matrix counterparts of mass, damping, and stiffness. For three degrees of freedom system, there could be three modes of vibration, as well as a continuous system with an infinite number of vibrational modes and natural frequencies.

[bookmark: _Toc351725324]Non-linearity in vibration
The equations provided previously in regard to transmissibility (Section 1.1) are given with certain assumptions that may not always be valid. The linearity of the system was one of the important ones, such as for when assuming that the damping is viscous or linear, for instance. A normal vibration system comprises three elements: mass, stiffness, damper. Each could have non-linearity, and thus each could affect the vibration characteristic.

[bookmark: _Toc351725325]Non-linear damper
Assuming damping is linear (related only to velocity) makes the analysis of vibrating systems easier. However, such an assumption is not always valid owing to damping, in some cases, having a non-linear response. For instance, the terms representing damping in elastomeric material equations are non-linear. In other words, damping in elastomeric materials is not only related to velocity but also to displacement. When displacement is high (resonance), damping builds up and gets higher owing to its relation with displacement, whilst in small displacements, damping is assumed to neglect it. This kind of damping is considered to induce the situation for the two cases of high and low displacements. 

[bookmark: _Toc331612568][bookmark: _Toc351725326]Non-linear stiffness 
Linear vibration theory is sufficient to be applied when vibration amplitudes in general are minimal. But, in large amplitudes that could occur due to the effects of equipment weight (stretches the isolator making it starts to operate out of the linear range) and continuous acceleration, non-linear theory becomes important, and thus its static effect should be considered. A non-linear isolator has the capacity to show variable stiffness (when the force or deflection is increasing the stiffness increases as well). For instance, some rubber mounts perform like hardening springs for small or large displacements (non-linear stiffness). Their response behaviour depends on their flexible elements or on the design characteristics of their flexible elements. Variable stiffness behaviour could beneficially increase the mount durability owing to increasing its dynamic load-carrying ability. With this noted, Figure ‎1‑9 shows various examples of non-linear stiffness mounts. 
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[bookmark: _Ref347537505][bookmark: _Toc351725439]Figure 1‑9: some examples of mounts with nonlinear stiffness (by changing load/displacement). From left:  cable isolator, circular cable isolator, spring mount-suspension type, spring mount- Elliptic leaf mount. (www.vibrationmounts.com)

Considering a simple spring-mass system’s natural frequency equation, it can be realised that, when the mass of an isolator is increased, its natural frequency will be decreased; however, if the stiffness also increases (such as in hardening spring), this will cause the ratio  to no longer depend on the mass of the isolator; this can be used in a wider load range. Some vibration isolators are built with their stiffness response and are related to the weight load applied,  =  = , where  is a proportionality constant. The natural frequency for these kind of isolator is: 

	

	Eqn. ‎1.18


 These types of vibration isolator are referred to as Constant Natural Frequency (CNF) isolators, meaning that these isolators will present the same amount of isolation for a wider load range (Rivin, 2003).
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[bookmark: _Ref333333402][bookmark: _Toc331612685][bookmark: _Toc351725440]Figure 1‑10 : left a typical transmissibility cure as a function of load for (right) steel spring and mesh mount (www.vibrationmounts.com).

Making the natural frequency amplitude dependant (as the amplitude increases so does the stiffness) is another way of affecting the dynamic response of a system with the use of a non-linear hardening spring; therefore, the natural frequency () will increase as well. Figure ‎1‑11 shows the difference between the way frequency  changes with amplitude for a linear spring and a hardening non-linear spring. As can be noticed, with the use of a hardening spring,  increases with amplitude the  ratio remains intact. It can be noticed from Figure ‎1‑12 that system responses vary with different inputs.
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[bookmark: _Ref333333416][bookmark: _Toc331612686][bookmark: _Toc351725441]Figure 1‑11: Amplitude of linear (a) and hardening (nonlinear) (b)springs as a function of fn (C.M.T. Wells Kelo Ltd, 1982)
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[bookmark: _Ref333333454][bookmark: _Toc331612687][bookmark: _Toc351725442]Figure 1‑12: Typical resonance plots for various levels of excitation (C.M.T. Wells Kelo Ltd, 1982)

Another property of non-linear isolators is established by Figure ‎1‑13. In practice, a quick drop from the point of resonant can be noticed, which ensures an immediate isolation is achieved. 
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[bookmark: _Ref333333471][bookmark: _Toc331612688][bookmark: _Toc351725443]Figure 1‑13: Theoretical frequency response plot for a hardening spring type resonant system (C.M.T. Wells Kelo Ltd, 1982)

In  for natural frequency, the stiffness  for a linear stiffness element is constant; however, for a non-linear isolator, the stiffness  is the slope of the force deflection curve and  may be written as: 

	

	Eqn. ‎1.19


where  represents the isolator’s whole mass and  introduces the slope of the tangent line to the force-deflection curve in the static equilibrium position (Figure ‎1‑14). 
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[bookmark: _Ref333333549][bookmark: _Toc331612689][bookmark: _Toc351725444]Figure 1‑14 : Typical force-deflection characteristic of a tangent hardening isolator (Tustin 2006)

As has been mentioned, a spring with non-linearity could be as a hardening spring or softening spring. Figure ‎1‑15 shows a force and displacement diagram for a linear and non-linear spring. In a hardening spring, when there is higher displacement, the resistance of the spring will not increase anymore linearly and shows higher force. For a softening spring, this effect will be vice direction. 
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[bookmark: _Ref333333512][bookmark: _Toc331612690][bookmark: _Toc351725445]Figure 1‑15: Linear and nonlinear spring stiffness

[bookmark: _Toc331612569][bookmark: _Toc351725327]Non-linear mass
There is the numerous combination of linear and non-linear springs, mass and dampers discussed in open literature, which constitute an auxiliary system, the purpose of which is the absorption of the energy from the main structure during vibration. One well-established method is for the vibration isolation of structures, which is the Tuned Mass Damper (TMD) oscillator. 

The vibration isolation characteristics of the TMD have been used in a variety of applications, such as in China, for example, with building Taipei 101 equipped with a TMD for the vibration isolation of the structure from seismic excitation. A 730-ton mass has been attached to the 92nd floor of the building with the aim of reducing the building’s response to earthquakes (Pavic et al., 2002). 
It can be seen that the increase of the weight load (mass) of the isolated object causes a reduction in the natural frequency; however, if the stiffness increases (as in the hardening spring case), the ratio  at this point is then no more reliant on the mass of the isolated object. 

[bookmark: _Toc331612570][bookmark: _Toc351725328]Summery
Linear vibration isolation theories are not a sufficient solution when large deflections occur. Large displacements in vibration bring about the need of considering the use of non-linear treatments. 
In this chapter, different parameters involved in the subject were defined and explained. It was shown how a mass, damper, and stiffness all play a role in vibration and vibration isolation. Moreover, non-linearity, in these terms, and their effects in vibration are discussed. More specifically, it was shown how non-linearity in regard to the stiffness of a system will be used to suppress unwanted vibration. In addition, single-, two-degree-of-freedom, and its respective mode and resonant were discussed.
In Chapter Two, the literature centred on the various different methods of vibration isolation and vibration absorption will be introduced. 











[bookmark: _Toc331612571][bookmark: _Toc351725329]Literature review 

In machines and structures, vibrations and dynamic chaos are undesired phenomena. When the disturbance is at a certain frequency, damping treatment could or could not be beneficial; this depends on the proximity of the frequency of turbulence in regard to the system’s natural frequency. Vibrations and dynamic chaos cause turbulence and discomfort, which subsequently lead to the damage and destruction of the system; therefore, large efforts have been focused on eliminating and/or minimising such results. Therefore, controlling unwanted vibrations within the industry has been a wide area of study during the past decades. 

In the past, several methods have been proposed and used based on the system and its application by researchers. In general, the accepted oscillation control techniques are mass addition, force reduction, natural frequency tuning, isolation, and damping. The force reduction of excitation inputs (caused by unbalance or misalignment) will decrease the system's vibration response. Moreover, the effect of a constant excitation (system response) will be reduced by mass addition. Furthermore, amplification due to resonance near working frequency will be reduced or altogether eliminated by tuning the natural frequency of a system by controlling its components. Vibration reduction or cancellation (isolation) can be achieved by separating the system from the excitation sources through the use of isolating materials; on the other hand, damping enhances systems to decrease the vibration amplitude by converting the mechanical energy (vibrations) into heat. 
This review will introduce a revision of latest improvements in oscillating isolators applied in various applications. There are different ways of categorising vibration isolation. As follows;
· Section 2.1 will seek to achieve a better understanding of the subject. As such, vibration isolation methods are categorized to passive, active, and semi-active methods. 
· Section 2.2 introduces the linear vibration isolator, including two well-known examples for this case. 
· Section 2.3 considers the influence of non-linearity on characteristics such as shifting the frequency of resonance, motion of chaotic, internal resonance, impact, and the random loading of different isolators. 
· Various kinds of ultra-low frequency oscillation isolators are reviewed in Section 2.4. 
· Section 2.5 provides a summary of an Euler spring isolator in a post-buckling state. The particular and inexact analysis of the elastica and axial stiffness of Euler column are discussed as crucial components of the Euler spring isolator. 
· Section 2.6 takes into account the techniques of decreasing the natural frequency, like anti-spring methods. 
· Non-linear isolators, based on the beam of Gospodetic–Fresch-Fay, are explained in Section 2.7. The beam of Gospodetic–Fresch-Fay slides freely on its knife-edge supports. 
· The innovative variable stiffness device, as proposed by Ghorbani-Tanha et al. (2011) is considered in Section 2.8. In this case, the variation of the moment of inertia (or more accurately the second moment of area) as an area rotates around a normal axis, passing through its centroid, is studied, with formulations developed through the use of the well-known theory of skew-bending or the unsymmetrical bending of beams. 
· Base isolators like laminated rubber-bearing, both with lead core and without, friction-type sliding, and friction-pendulum isolators, are reviewed in Section 2.9. Such isolators are utilised mainly for the purpose of isolating buildings, bridges, and fluid tanks from ground motion. 
· Section 2.10 deals with various other methods based on stiffness tuning. This part has been included to show that vibration isolation is widespread nowadays, and considers where the proposed solution stands in comparison to other methods. Section 2.11 provides the conclusions and recommendations of the literature survey, which form the basis of the research presented in this thesis.

[bookmark: _Toc331612572][bookmark: _Toc351725330]Vibration control methods

The vibration control devices can be grouped under three headings: 
a. Passive control devices: Passive control devices are not combined with feedback capability between the attached device and the main structure. Passive systems work only for fixed designs, and are effective only when the system or the operating conditions do not change. 
b. Active control devices: These types of device involve the use of data-recording instrumentation, actuators, and sensors, all of which are integrated to form the vibrating structure. The force applied from the actuators is done so in order to eliminate vibration amplitudes based on the sensors’ feedback to the data-recording instrumentation. Their ability to adapt to system variations makes them more effective than passive systems, although their disadvantages include complication and high costs. 
c. semi-active control devices: These kinds of device combine both the passive and active control characteristics. Moreover, they have better advantages over passive and active devices as they give better performance than passive devices, and require less power than active devices.

[bookmark: _Toc331612573][bookmark: _Toc351725331]Passive Vibration control methods:
Such methods have no feedback ability between the main structure and the substructure; they deal directly with the physical properties (stiffness, mass, and damping) of a mechanical structure. Passive vibration control methods are basically a smart way of redesigning a mechanical structure. 
Passive technologies are the most common techniques used by sound and vibration control. Most passive applications are based on the use of viscoelastic material, such as passive dampers for vibration control, and sound-absorbing material and Helmholtz resonators for sound control. 
Passive damping treatments offer low costs and ease to fabricate; however, in order for them to succeed in application, they require a precise awareness of the oscillation problem and the damping materials properties. There are other mechanisms of passive vibration control, such as tuned mass dampers, viscous dampers, shunted piezoceramics, magnetic dampers, and dynamic absorber. Importantly, it should be recognised that passive methods have limitations, such as their large volume and weight, when utilised for low-frequency sound oscillation control, lack of versatility, and the de-tuning of tuned treatments.
 
[bookmark: _Toc331612574][bookmark: _Toc351725332]Active vibration control methods
Compared to passive methods, active systems have the ability to provide better effectiveness in terms of controlling sound and vibration. Moreover, some applications do not lend themselves to contain large passive vibration control appendages, such as tuned mass dampers, fixed to them. Cancellation control and Active damping have the ability to address these two points of concern. 
Reducing the oscillation of a mechanical structure through alterations applied to the system's structural performance is the aim of active vibration control. An active structure—or what is referred to as ‘smart structure’—can be defined as a structure employing a set of detecting sensors and actuators (affecting the structural response) with a controller in between manipulating signals between sensors and actuators to influence the system response to the desired manner. 
As mentioned, the definition of an active vibration control is ultimately founded on the adoption of actuators, electronics, and sensors, with errors potentially arising within a machine subsequently anticipated or compensated. Strain gauges, piezo-electrical sensors and actuators perform an important role in active vibration control method. Furthermore, active systems are recognised as being efficient solutions, particularly in regard to cost, when considered in mind of the majority of vibration and sound control issues, and because of the significant developments in regard to actuators, sensors and computer technology developments during recent times. 
Algorithms adopted in regard to effective and on-going vibration control are categorised in two general categories: 
a. Feed forward control. 
b. Feedback control. 
In addition, a number of different types of overall approach exist, each comprising its own benefits, restrictions, and drawbacks. With this noted, a review has been carried out by scholars Alkhatib & Golnaraghi (2003), centred on-going efforts to achieve structural vibration control.

[bookmark: _Toc331612575][bookmark: _Toc351725333]Semi-active vibration control methods.
A number of scholars—namely Symans & Constantinou (1999), Chu et al. (2005), Casciati et al. (2006), for example—have performed research efforts concerning the development and utilisation in semi-active structural control system for vibration reduction applications. Passive control systems have undergone various changes in order to enable adjustments to be made in regard to the mechanical aspects; these are considered to be the benchmarks from which semi-active-systems originate. As an example, a semi-active tuned vibration absorber (SATVA) originated from one of two systems, namely a TMD (tuned mass damper) or a TV (tuned vibration absorber). Semi-active vibration control systems offer most performance characteristics of active systems and they don’t require large power sources. Moreover, they are not a threat to destabilize the system, and that because they don’t inject energy into the controlled system (Housner et al., 1997; Symans & Constantinou 1999; Spencer & Nagarajaiah, 2003). 
Semi-active or adaptive passive control is essentially an adjustable passive sound/vibration control scheme; in other words, it is when the passive treatment can control and adjust itself as a response to changes within the acoustic system/structure, thus meaning that semi-active control can provide optimal sound/ vibration attenuation by the ability of changing stiffness, damping coefficient or other variables (also known as tunable parameters) of the passive control scheme. Importantly, this happens when parameters are re-adjusted by a properly developed semi-active control algorithm. Semi-active control methods are very popular as they are considered more versatile than passive control techniques, and are also more affordable than active control scheme.
 
[bookmark: _Toc331612576][bookmark: _Toc351725334]Linear vibration isolator
A comprehensive coverage of the theory of linear vibration isolation was provided by Crede (1951), Snowdon (1968) and Rivin (2003). Essentially, the idea of linear isolation is to reduce transmitted vibration from an excitation frequency  that is over the magnitude of  (higher enough from the isolator’s natural frequency to prevent resonance occurrence at the isolator), whilst  is the isolator’s undamped natural frequency. For example, natural frequency of an engine mount should be different from the engine vibration. 
Markedly,  —which is the transmitted force (or displacement) establishes a more minor value, notably lower than the vibration force  (or displacement ) when the oscillation frequency . The ratio  (or ) is called the transmissibility (TR). Despite the effectiveness of damping in resonance, there is the acknowledgement that there is not much benefit in regard to reducing the displacement or force transmitted when .
Through decreasing both the damping ratio and natural frequency, isolator efficiency may be enhanced. As such, the natural frequency declines when there is a softer restoring force, which subsequently improves the isolation effectiveness. The important means of a linear isolator include its capacity of resilient load carrying and energy dissipation. This means that various isolators are provided through the use of rubber, which can be either synthetic or natural. In the case of alternative isolators, on the other hand, resilient load-carrying approaches have been induced through the use of a metal spring, which could lack sufficient energy dissipation, and which would, in this case, encourage the need of providing discrete energy dissipation means (ex. viscous damper).

[bookmark: _Toc351725335]Tuned Vibration Absorber
Tuned Vibration Absorbers (TVA) are widely acknowledged as being efficient engineering instruments invented during the early 1900s. This technique was pioneered by Watte 1883 and Frahm 1909. However, vibration absorber without damping (Figure ‎2‑1, left) or with very light damping has a very narrow operating range (Figure ‎2‑2, solid line).  Since that time, they have been used in vibration cancellation for machines and structures. Normally, a tuned vibration absorber comprises various elements, namely a damper, a mass, and a spring. TVA is a vibrating subsystem affixed to a main system to counteract its motions, thereby causing the vibration absorption of the main system’s vibrations. The term ‘tuned’ is utilised as these kinds of devices can show absorption effectiveness, but only when they are tuned in a proper way; otherwise, it could magnify vibration levels of the main structure. Therefore, when the system’s parameters change over time, the effect of the TVA is lost (off-tuning).
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[bookmark: _Ref333420906][bookmark: _Toc331612692][bookmark: _Toc351725446]Figure 2‑1: Conventional passive TVA model (left), TVA with damping known (middle), new TVA model with damping related to base presented by Liu (2005) .

The key design parameters for a damped vibration absorber are its tuning parameters and damping ratio. When the main system is damped, the usual theory “fixed point frequency”[footnoteRef:1]  is useless. Therefore, a closed loop optimum solution for finding tuning parameters and damping ratio becomes out of hands (Liu and coppola 2010). Figure ‎2‑2 is the response of the main system with a linear absorber verses the frequency of excitation. The figure shows that how damping ratio will affect range of the effectiveness of an absorber. As it can be seen; by increasing the damping ratio, working range of the main system becomes wider (positive point), however the magnification ratio increase (negative point) as well.  Since, the first mathematical model was proposed by Ormondroyd and Den Hartog 1928, huge investigations have been carried out past years to introduce new models for passive TVAs that could solve the off-tuning problems. Among the latest, Liu and Coppola 2010, offered an optimal design for a damped linear vibration absorber including a new combination of the mass and damping as well.  [1: Frequency at which the response amplitude of the main system is independent of the absorber damping. Based on fixed point theory, Den Hartog 1923 define the optimum points for the main system (without damping) and the damped absorber parameters.] 
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[bookmark: _Ref346392765][bookmark: _Toc351725447]Figure 2‑2: Normalize amplitude of the steady state response of the absorber: damping ratio=0.01 (solid line); damping ratio=0.05 (dashed line); damping ratio=0.15 (dash-dot line) (Liu, 2005).

They did a comprehensive study about the relation between damping ratio of the main system and the absorber. Also they reported that the appropriate damping ratio for both systems relays on mass ratio of the absorber and main system as well. Figure ‎2‑3 and Figure ‎2‑4 is the normalized amplitude verses the normalized frequency of excitation. As it can be seen in both figures, by changing the main system’s damping ratio the optimum response curve becomes flatter. 
[image: ]
[bookmark: _Ref346397929][bookmark: _Toc351725448]Figure 2‑3: Normalized amplitude of the main system when mass ratio is 0.25 (Liu 2010).

Moreover, the comparison between Figure ‎2‑3 and Figure ‎2‑4 shows that mass ratio has a huge effect on the main system’s response amplitude at the same damping ratio. This kind of optimisation is applicable for the absorber with the nonlinearity as well; however with this kind of uncertainty for a linear absorber which has been used for decades; it will be more complicated for a nonlinear absorber.  

[image: ]
[bookmark: _Ref346397937][bookmark: _Toc351725449]Figure 2‑4: Normalized amplitudes of the main system when mass ratio is 0.05 (Liu 2010)

In addition, these models comprise both active and semi-active adaptive TVAs. Numerous changes implementation to the TVA arrangements, applications, and enhancements are considered through the Active and semi-active parts of this chapter.
[bookmark: _Toc351725336]A basic horizontal and vertical linear isolator
 The fundamental idea behind vertical and horizontal motions is presented in Figure ‎2‑5. The two isolators and their respective transfer functions, as introduced in Figure ‎2‑5(c), were estimated by Winterflood et al. (2002). The dashed curve represents the pendulum’s response, whilst the solid curve introduces the mass–spring isolator’s response. Above resonance, the two systems are reducing the amplitude of vibration and showing the same behaviour, however, after 10 HZ of excitation frequency, the vertical isolator’s behaviour is not consistence and at the very higher range of excitation frequency it will end up with the transmissibility of 1 in the log-log graph Figure ‎2‑5c.  
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[bookmark: _Ref321525305][bookmark: _Toc351725450]Figure 2‑5: Typical horizontal and vertical isolation systems: (a) pendulum horizontal isolator, (b) mass–spring vertical isolator  ,   and (c) Typical transfer functions of horizontal and vertical isolators: ______, vertical isolator; - - - -, horizontal isolator (Winterflood et al. 2002)

[bookmark: _Toc351725337]A Linear anti-resonant vibration controller
Dynamic anti-resonant vibration isolators are another class of linear isolator introduced in the literature by Goodwin (1965), Halwes (1980) and Flannelly (1967). Goodwin (1965) and Halwes (1980) emphasise that anti-resonant isolators are based on hydraulic leverage, although the isolator of Lanelly (Flannelly 1967) is based on a levered mass (see Figure ‎2‑6). The use of a levered mass-spring combination in this type of isolator is concerned with producing an anti-resonant frequency throughout the framework (Yilmaz & Kikuchi, 2006). Importantly, upon the levered mass generating the inertial force, anti-resonant occurs and thus cancels the spring force. The levered mass delivers an inertial force, which subsequently increases the system’s effective mass and work as an anti-resonant. The levered mass lowers the resonant frequency of the isolator, which accordingly enhances its overall ability to operate at a lower frequency range. This type of anti-resonant is used in an isolation helicopter rotor and floor machines (Rita & McGravey, 1978; Braun, 1982; Braun, 1988; Desjardins, 1979; Desjardins, 1980; Ivovich et al., 2001). The rubber engine mounts was replaced with hydraulic engine mounts by Corcoran & Ticks (1984) and Flower (1985), and comprise what is referred to as inertia track property; notably, there are a number of similar components between the frameworks of Goodwin (1965) and Halwes (1980). Yilmaz & Kikuchi (2006) investigated the theory of anti-resonant vibration isolators, comprising various degrees of freedom in regard to passive isolators comprising at least two anti-resonance frequencies. The researches of the scholars induced improvements in regard to the low-frequency range bandwidth.
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[bookmark: _Ref321604531][bookmark: _Toc351725451]Figure 2‑6: Lever-type anti-resonant vibration isolator (Yilmaz and Kikuchi 2006).

[bookmark: _Toc351725338]Nonlinear vibration control
It is commonly held that the benefits associated with linear vibration isolators are achievable only when there is a lower natural frequency than the turbulence frequency. However, when they work under severe environmental oscillations that mainly have dangerous low frequency components, such as road irregularity, shocks, and impact loads, the isolator will experience extreme deflections that could damage the system fundamentally. Such a type of disadvantage induces need of considering the overall effectiveness that can be gained from non-linear isolators, which could ultimately enhance a number of applications, such as:
1. Isolation of automotive vehicle from road irregularities and electronic equipment.
2. Isolating the automotive engine by a proper designed rubber and hydraulic mounts.
3. Enhancing the safety of hand held instruments.
The effect of a non-linear isolator on the communicable, relays in particular regard on its inflexibility if it is flexible or firm (Kolovsky, 1999). Soft non-linearity causes a reduction in the system’s natural frequency, which could improve isolation. Markedly, when large displacements occur, caused by equipment weight and sustained acceleration—as can be seen when considering the suspensions’ response in regard to high-speed vehicle and fragile instruments’ mounts—non-linearity becomes essential to be considered (Yuryev, 1991). Significant investigations have considered various arrangements concerned with reinstatement, and damping forces have been considered by a number of researchers. Den Hartog (1931), for example, provided through his earlier investigations a very precise answer to a symmetric system’s vibratory response, utilising a combination of tacky and coulomb damping during subjection to a function considered harmonic. Ruzicka & Derby (1971) have further introduced wide solutions for isolators built comprising linear rigity and a non-linear  damping function. Predicting the non-linear stiffness force and significance required in designing non-linear isolators, related to resonant deflections and force transmissibility, was achieved through the use of analogue computer and finite element method (Jiang et al., 2002). Hundal & Parnes (1979) studied a vibration system when under base oscillation. Moreover, Metwalli (1985) introduced a design centred on enhancing and improving the suspension systems non-linear in nature, that accordingly established to perform better than their opposite linear systems. Nayfeh et al. (1997) and Yu et al. (2006) investigated mechanical passive vibration isolators, incorporating distinct damping, mass and stiffness aspects, highlighting that the more confined non-linear styles may be incorporated within the system through the proper design of the system’s stiffness non-linearities. When this kind of isolator experience harmonic oscillation is apparent in a certain frequency range, similarly, the resultant resonance also becomes localised, thus leading to a great decrease to the undesired transmitted oscillations. The effect of non-linearity in relation to the response of such types of isolator is demonstrated through transferring the frequency of the resonance and the probability of motion considered to be disordered or otherwise anarchic.

[bookmark: _Toc351725339]Shifting of resonance frequency and jump phenomena
Resonant frequency in relation to transmissibility plot could be shifted to lift or to right contingent upon the non-linearity type involved within the system. Notably, scholars Ravindra & Mallik (1994) studied a non-linear vibration isolation system’s response when it is made to experience base or force oscillation, shown in Figure ‎2‑7.

Different cases of non-linearity have been studied by Ravindra & Mallik (1994), who estimate the matching transmissibility for every case. Importantly, the harmonic balance approach was implemented, subsequently establishing that soft non-linear isolators are much better than hard non-linear isolators. The damping effects in regard to resonance transmissibility, as well as the transmissibility high frequency weakening rate were established as the same as isolators comprising a linear restoring force. 

[image: ]
[bookmark: _Ref320282623][bookmark: _Toc351725452]Figure 2‑7: Force and base motion nonlinear isolators considered in (Ravindra and mallik 1994) (a) force isolation and (b) base motion isolation

Commonly, damping force is described through an on-going damping coefficient, introducing the linear comparative damping. Importantly, it is recognised that damping may be non-linear owing to the kind of the orifice employed. Popov & Sankar (1995) proposed a non-linear orifice type damping comprising a changing damping coefficient, which is regarded as an interior geometry function, flow fluctuation frequency, and Reynolds number. When contrasted with linear damping, a notable a decline in the value of the resonant frequency is more often caused by the non-linear damping component. Moreover, non-linear damping in two degrees of freedom systems was seen to introduce improved control in vibration in terms of the range of frequency between increased transmissibility response and resonance peaks in regard to the scope outside of the secondary resonance.
 A vibratory power flow was investigated concerning the prospect of a supply ship shifted by sea waves, for a non-linear isolator built through the implementation of a general  power design in regard to damping and  power for stiffness. The spectrum of the input flow of power was established as not being completely sensitive to the isolator’s stiffness and non-linearity dampness, with the exception of numerous changes recognised at certain resonance frequency within the coupled system. Also, stiffness non-linearities were acknowledged as adopting a key role in terms of highlighting the power transmission features. Importantly, a non-linear isolator comprising hardening stiffness as well as damping index, , has been acknowledged as having the potential capacity to counteract the incident of jump phenomena in regard to critical resonance frequency. Notably, it was determined beneficial to ensure the greatest possible degree of rigidity in the building of the hull/deck of a ship so as to ensure the deck’s structure in regard to the equipment experienced minimal vibration transmission. The adoption of hardening non-linear stiffness in the high frequency range and a softening non-linear stiffness in regard to the low frequency range has been acknowledged as providing beneficial control in relation to vibration transmission (Xiong et al., 2005).

[bookmark: _Toc351725340]Chaotic response
A non-linear isolator might show chaotic behaviour through various scales of the system as well as oscillation boundaries when it is under harmonic excitation. Ulanov & Lazutkin (1997) proposed a simplistic approach centres on explaining the random multi-axial loading approach concerned with vibration isolation, incorporating significant non-linear damping and stiffness. A non-linear vibration isolation system’s behaviour, within a preferable chaotic state, has been examined by Qing et al. (2001). There was the characterisation of the transmitted force alongside a broad frequency band, whilst there was the sinusoidal excitation. In order to achieve system control in regard to chaos, there is the need for the isolator to deliver adjustable and flexible damping and stiffness.
Kari (2003) introduced various types of modelling centred on non-linear dynamic stiffness. The response of a non-linear system in regard to vibration isolation had been studied both analytically and numerically by Jiang & Zhu (2005), who investigated the vibration isolation response under various working conditions, and accordingly highlighted that, at a primary harmonic frequency, vibration isolation response is regarded superior to the linear system. Also, in specific regard to chaotic states, the non-linear vibration isolator’s vibration isolation response has been recognised as outstanding compared with the non-chaotic vibration states. The advantage of chaotic vibration was recognised by Liu et al. (2004) to cancel the recurring component in regard to waterborne noise, as well as enhancing warships’ ability to achieve disguise. Yu et al. (2003) also examined the impacts hard stiffness non-linearity in regard to non-linear isolators’ response from a numerical perspective, whilst Yu et al. (2004) carried out experimental and numerical researches centred on assessing the response of non-linear vibration isolation system below chaotic state. It was found that a good response is exhibited by the non-linear isolator, which has the capacity to decrease the line spectrum when functioning within a chaotic state. 
Ravindra & Mallik (1995) developed their earlier work (Ravindra & Mallik, 1994), and investigated asymmetric and symmetric non-linear restoring forces. Their study was typically through two main methods to chaos, notably intermittency and period-doubling, both of which have been witnessed as present with value of the damping exponent ( of 2 and 3. Moreover, they conclude that the damping exponent does not affect the bifurcation structure. On the other hand, the damping amount required for cancelling the sub harmonic and chaotic responses was acknowledged as dependent upon the value of damping exponent. Their investigation showed that non-linear damping has the ability to supress chaos as a passive mechanism.

[bookmark: _Toc351725341]Influence of internal resonance
The cancellation of vibration in regard to non-linear dynamic systems comprising amalgamated coordinates has been examined by Pringle & Waganer (1967), Efstathiades (1967) and Natasiavas & Tratskas (1996). These studies examined the dynamic performance of a rigid machine affixed to a framework comprising a duffing-type stiffness. It was presented that the non-linearity stiffness could induce undesired coupling in regard to the system’s individual modes. Moreover, in the occurrence of 1:1 internal resonance mixed-mode, periodic response has been witnessed in regard to non-linear and single-mode linear oscillations. The non-linear cancellation systems performance and transmissibility was determined by Yamamoto (1993) and Chen & Chen (1998) through the use of the approach of incremental harmonic balance, with the rigid body’s transient non-linear oscillation adhered to a 3DOF vibration cancellation system, with the testing of the occurrence of 2:1:1 internal resonance (Kawana et al., 2005). The occurrence of internal resonance is considered to be owing to the communication and collaboration between the horizontal and vertical oscillations surrounding the rigid body and the rotational vibration concerning its gravity centre.

[bookmark: _Toc351725342]Vibration protection under vibro impact
Sever vibration occurs when systems are exposed to impact and shock loads. Such systems require special isolation means. Importantly, inflicting upon waves heavy loads causes them to react and impact ocean structures and ships, pneumatic hammers, and vibro-impact systems comprising elastic or rigid stops, all of which all mechanical applications that have experienced impact loading. When such undesirable disturbances occur to a given object, a vibration isolation system is a ‘must’ to be represented in the middle of the vibration source, as well as the object, so as to ensure protection. Notably, some of the vibration protection systems that incorporate quasi zero stiffness have been introduced by Alabuzhev et al. (1989) in their research monograph, with various schematic diagrams chosen from some selected systems with load-bearing elastic elements, which provide on-going constructive stiffness, in addition to devices comprising negative stiffness (see Figure ‎2‑8). Such isolation systems have been widely employed for operators of vibration isolation, and can be seen in a number of different applications, such as seats in vehicles (Roslyakov & Nakhtigal, 1975), hand-geld devices concerned with impact action (Zuyev & Nikitin, 1973; Alabuzhev et al., 1977; Stepanov, 1979), and railway car suspensions (Gerner & Mokin, 1974; Yashin et al., 1975). Importantly, systems comprising a negative-stiffness components have undergone examination, such as by Gerner & Mokin (1974) and Yashin et al. (1975); such responses from these types of system, within the context of the chaotic motion regime, has been examined through the works of Goverdocskiy et al. (1998), Lee & Goverdovskiy (2002), and Lee et al. (2004).
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[bookmark: _Ref347538429][bookmark: _Toc351725453]Figure 2‑8: Schematic diagrams of typical vibration protecting mechanisms: (a) vertical coil spring with two buckled beams, (b) links restraint against horizontal springs, (c) buckled beam isolator and (d) vertical and horizontal spring system (Alabuzhev 1989).
Various modifications have been introduced to the those isolating mounts of non-linear characteristics that comprise rigid structures and which are subjected to impact loads. A sound design behaviour can be achieved by adapting the modifications with respect to impact vibrations. Employee protection in regard to vibrations caused by hand-held tools and devices requires special vibration isolation considerations (Dufour et al., 1991). Notably, Dobry & Brzezinski (1993) introduced the minimising of the interaction force between the instrument and the grip by developing a strong elastic non-linear isolator. In order to prevent injuries occurring due to impact impulse, a study of activities that manages the restricting performance examination of impact isolation systems has been presented by Balandin et al. (2001). Markedly, Zhiqing & Pilkey (2001) also examined the restrictvie performance analysis in order to review and assess the optimal shock and impact isolation of mechanical systems through the use of wavelet transform. Veprik et al. (1997) developed a bumpered vibration protection procedure in regard to a gimballed electro-optical device, with the device based on a divide Sterling cry cooler for the cooling of an infrared focal array. 
The probability of accidental impacts and excessive deflections may be reduced through the implementation of bumpers with enlarged travel. But, the utilisation of bumpers flips the oscillation cancellation arrangement to a strong nonlinear vibro-impact system with unfavourable features (Babitsky, 1998). With this noted, Babitsky & Veprik (1998) have invested attempts into cancelling these characteristics by introducing a novel idea cooperating with the use of an un-damped, low frequency vibration isolator, amalgamated with optimally damped bumpers adopted alongside small free travel displacement. 
Some isolators face an incident variation in their parameters values, which can be introduced as piecewise linear or nonlinear functions. As has been taken into account previously, soft isolators are considered better in the context of isolation. On the other hand, hardening in the context of nonlinear is desired with the aim of decreasing high amplitudes related to displacement (Jazar et al., 2003; Jazar et al., 2005; Narimani et al., 2005). Patrick & Jazar (2005) markedly have delivered a secondary suspension geared towards restricting high related amplitudes. Moreover, Mahinfala et al. (2005) have implemented a hyperbolic-tangent saturation operation with the aim of investigating vibration isolators’ frequency response involving the saturation of spring elements. Deshpande et al. (2005) have further implemented an adapted averaging approach with the aim of examining highly nonlinear systems, explained through representation in the form of linear piecewise. They introduced a clear function in regard to the frequency response of a bilinear system, comprising a steady state. Such a function has been tested for jump avoidance, with a condition subsequently resulting that ensures unwanted jump phenomenon does not take place, and that system performance is both unique and operational. 
Orzechowski et al. (1996) investigated behaviours associated with non-linear isolation mounts, with their performance subsequently calculated in relation to impulsive inputs. The findings presented the extent to which mounting linearity contributes in terms of shortening the transient range of the response to an impact without damping the system. The occurrence of obstacles is recognised as avoiding a vibratory system so as to exceed the relative amplitude—especially in terms of the range of resonance. Notably, Narimani & Golnaraghi (2004) and Narimani et al. (2004) investigated the impacts associated with an isolator’s end stops. They produced a piecewise linear system, subsequently implementing an averaging technique with the aim of outlining the parameters range incorporated in minimizing the system’s overall relative displacement from the analytical frequency response. As a result, the conclusion was drawn that the damping ratio delivered a keener, more significant role than stiffness in the context of the piecewise linear vibration isolators.

[bookmark: _Toc351725343]Influence of random excitation
Earthquake and ground motion are considered random excitations. Systems subjected to such excitations desire special isolation means, with such systems discussed in Section 2.4. An estimation of SDOF and 2DOF vibration isolators’ optimum parameters experiencing stationary random force and/or base motion vibrations has been proposed by Fujiwara & Murotsu (1974). Notably, the vibration isolators contain elements that are linear passive. The response indices for these systems were expressed as non-linear functions of the parameters of the vibration isolators. Moreover, Kirk (1988) has also examined the non-linear stiffness characteristics and their influence in terms of vibration isolators performance with linear damping experiencing stationary random white noise ground acceleration. The study considered three kinds of spring non-linearity, namely cubic hard spring, cubic soft spring, and tangent spring. Notably, it was found that the cubic soft spring is limited in terms of decreasing the transmitted owing to the necessity to ensure the potential of snap-through buckling is avoided when induced through a decrease in stiffness with enhanced spring deflection. Miao & Liu (2001) examined vehicles’ random reactions in the context of those with non-linear soft spring in regard to random oscillation. It was concluded that damping material does not have the capacity to efficiently isolate vehicles’ vibration. 

[bookmark: _Toc351725344]Ultra-low-frequency vibration isolators
In the laser interferometers, the mirrors’ vibration isolation employed, which are adopted for gravity wave-detection, is regarded as a significant issue in relation to the Laser Interferometer Gravitational Wave Observatory (LIGO) and VIRGO projects success (Abramovici et al., 1992; Bradashia, 1990; Losurdo et al., 1999). Markedly, earthly gravitational indicators sensitivity is restricted to low frequencies through the subsequent amount of seismic isolation. Attempts geared towards enhancing such isolation have induced ultra-low-frequency isolators (Losurdo et al., 1999; Blair et al., 1993; Winterflood, 1996; Desalvo et al., 1996; Barton et al., 1999). 
Importantly, Platus (1992) and Platus (1999) adopted the idea of the negative-stiffness mechanism for isolation against sub Hertz vibrations. A combination of positive and negative stiffness isolators was developed by Zhang et al. (2004) based on a study of the mechanism of negative stiffness, through which it was considered that negative-stiffness eliminates a great deal of the positive stiffness associated with the elastic element in the vicinity of the balance point, with the stiffness at such a point known to show a non-linear response, with the net stiffness tending to be zero. This isolator was found to provide a significant degree of support stiffness, also as low oscillation stiffness. Its natural frequency may be attuned to zero through making changes to the elastic elements’ initial distortion of the negative stiffness mechanism. Importantly, through experimental results, it has been established that the natural frequency of the isolator has the ability to be attuned from 10 Hz to 1 Hz. Zhang et al. (2004) implemented in an ultra-low frequency oscillation isolator the use of Euler column as a supporting spring. The Euler column spring and the negative stiffness spring were adjoined at the point of balance in a parallel fashion. A principle of an isolation stage, which is known as a pre-isolator, was introduced by Physicists, which is modelled to contain a very low suspension resonant frequency. A key difference between a normal and a pre-isolator is the structures, which are built in such a way that very low resonant frequencies are usually larger, subsequently providing lesser natural frequencies in compare to normal isolator chain stages. Accordingly, useful isolation is not provided in terms of the 10 Hz–1 kHz detection band; however, it is included primarily with the aim of decreasing residual motion at frequencies falling beneath the detection band The poorest residual motion commonly happens in the region of 0.5–1 Hz at resonant frequencies with the lowest swinging modes of a standard isolation chain. However, a sound design in regard to a pre-isolation system may decrease the overall seismic drive to such modes without much complication, and accordingly the residual low-frequency motion through two orders of magnitude (Winterflood, 2001). 
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[bookmark: _Ref321529793][bookmark: _Toc351725454]Figure 2‑9: Force and base motion nonlinear isolators: (a) Watt’s linkage force isolator, (b) inverted pendulum retrained by a flat short spring, and (c) two opposite pendulums [Pinoli et al. 1993 and Saulson 1994)].

Figure ‎2‑9 provides various samples of ultra-low-frequency horizontal isolators, all of which have been investigated by Pinoli et al. (1993) and Saulson (1994) through its performance and mechanical characteristics in the context of an ultra-low-frequency vibration isolator.

[bookmark: _Toc351725345]Euler column isolators
[bookmark: _Toc351725346]Buckling and post-buckling of Euler column
An Euler spring can be presented by elastically compressing a spring steel material column outside of its buckling load. Euler (1774) developed a finite deflections analysis centred on prismatic elastic columns following buckling using elliptic integrals. The term ‘elastica’ refers to the elastic curved shape in the state of post-buckling.
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[bookmark: _Toc351725455]Figure 2‑10: Schematic diagram of the Roberts linkage isolator with a suspended load from the wire PM (Garoi and Winterflood 2003).

Love (1927), Timoshenko (1961), Frishch-Fay (1962), Ziegler (1968), Huseyin (1975), Simitses (1976) and Thompson & Hunt (1973) have documented the stability theory concerning post-buckled and buckled elastic structural elements in regard to static load. It was validated that the state of equilibrium area may be discovered analytically through the use of a perturbation method. Post-critical behaviour requires stability analysis in bifurcation points, and is one of the major important problems. A study of the traditional work on the large deflection of non-shallow arches was carried out by Schmidt & Da Deppo (1971). Conventionally, the issue of buckling is taken into account an aspect of structural failure. Nevertheless, post-buckling behaviours associated with flexible rods is of practical interest if the resulting axial displacement is considered, thus making it and the buckling loads very essential in regard to structural design. 

The mechanics of elastica of various geometries—including statics and dynamics problems—have been studied by many scholars, such as Wilson & Snyder (1988), Wilson & Mahajan (1989) and Lee & Wilson (1993). The dynamic elastic stability of the Euler beam under deterministic and random parametric (axial) vibrations was also provided by Bolotin (1964), Bolotin (1984), Nayfeh & Mook 1979), and Ibrahim (2007). The natural frequency for a simple supported beam with an axial load falling below the value of the critical buckling load has been established by Woinowsky-Krieger (1950). An estimation of the first mode natural frequency of a simply supported column and its dependency on the amplitude for post-buckling was proposed by Burgreen (1951). Several studies comprising various boundary conditions were taken into account (Min & Eisley, 1980; Lestari & Hanagud, 2001; Addessi et al., 2005). It was found that, with the increases of the amplitude of vibration, the non-linear natural frequency of a beam—including a constant axial load, or otherwise comprising a continuous distance between its ends—also increases.
Early works by Chelomei (1956) and Chelomei (1983) highlighted that stabilising a buckled beam can be achieved through applying a high-frequency axial oscillation. When there is a weighty mass attached to a simply supported elastic rod, buckling of the rod will ensue; however, through applying high-frequency axial vibration to the mass, the straightening of the rod is subsequently witnessed. 
The same issue has been considered by Jensen (2000) by establishing a non-linear study that permits the impacts of high-frequency oscillation in regard to both buckled and straight positions. This particular non-linear research showed that stable buckled (quasi-static) equilibria may be able to coexist in regard to loads which are as relatively low as the original buckling load. Alongside co-existing buckled and straight positions, the arrangement is recognised as dependent on the primary conditions. For example, if there is the positioning of a beam in a buckled stance, the incorporation of high-frequency oscillation will not show any clear impacts on the system with the exception of incorporating small, quick vibrations. The beam can achieve the stabilised straight position only if it is directed away from its buckled stance. 
Using the Euler spring as a vertical isolator is one of the most recent applications. The main benefit associated with the Euler spring is that it has the capacity to store insignificant energy below its working range, which minimises the amassed elastic energy density. Markedly, it is recognised that the spring mass is essential in terms of supporting the suspended test mass, as highlighted by Winterflood et al. (2002). This characteristic means the Euler spring is regarded to be a superior choice in regard to vertical isolators.  
As illustrated through Figure ‎2‑11 (a), the flat spring blade could buckle in either one or two directions. Each buckling direction is noticed as affecting differently than the other. For instance, as in Curve 1 provided in Figure ‎2‑11 (b), this is when the buckling happens towards the pivot, which provides very low spring stiffness. On the other hand, if the buckling occurs away from the pivot, this will provide high stiffness, as presented by Curve 4 in Figure ‎2‑11 (b). Moreover, when the same two spring blades are used with each blade moving in each direction (Curve 3), this causes the stiffness to be indistinguishable graphically from what would have been witnessed if there had been movement linearly as opposed to in the rotating support structure implemented.
In this same vein, it may be emphasised that, through selecting a suitable ratio between the bending stiffness of the blades, which are buckling towards the pivot to those buckling away, an appropriate combination of curves 1 and 4 may be accomplished, thus delivering a significantly decreased spring stiffness, such as that shown in Curve 2.
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[bookmark: _Ref331309715][bookmark: _Toc351725456]Figure 2‑11: Post-buckling Euler beam vertical isolator: (a) Euler column isolator showing its mount and its buckling columns are away from each other, (b) force–displacement relationship: 1—low or negative spring stiffness, 2—reduced spring stiffness, 3—linear spring stiffness and 4—high spring stiffness Winterflood et al. 2002.

[bookmark: _Toc351725347]Techniques of reducing resonant frequencies
Decreasing the system restoring force, which causes the system’s natural frequency to be reduced, and this is regarded as being one of the fundamental stipulations in regard to vibration isolators. Several techniques, comprising curved cantilever beam springs used for the applications of gravitational wave (Ju & Blair, 1994). Moreover, the triangular pre-bent cantilever springs (Losurdo et al., 1999; Rakahashi et al., 2002) were produced through the decrease of the system’s natural frequency. Two examples concerned with decreasing the stored static energy in a cantilever beam (a) and torsion crank (b) are shown in Figure ‎2‑12. The decrease of resonant frequency, as provided by these systems, is argued in the following parts of this study.
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[bookmark: _Ref331310802][bookmark: _Toc351725457]Figure 2‑12: Techniques of reducing resonance frequencies by using anti-spring and nonlinear mechanisms: (a) cantilever beam with end magnets: 1—static equilibrium position, 2—opposing magnets anti-spring, 3—smaller cantilever, 4—mass load. (b) Torsional rod isolator: 1—torsion rod (end view), 2—suspension links, 3—crank arm, 4—mass load (Winterflood et al. 2002).

[bookmark: _Toc351725348]Cantilever with magnetic anti-spring
When a cantilever beam surface has a triangular shape with the wide base fixed to ground and the triangle tip at the free end as it is shown from the top view in Figure ‎2‑12, this will give it the ability maintain constant stress over the beam’s triangular surface. These kinds of isolators were primarily introduced by Blair 1994 as detectors for gravitational waves, then they have been considered by Ju et al. (1992) and Ju & Blair (1994). The creep issue in the context of suspension systems built within metal cantilever spring as well as various long-term observations of inelastic creep vibration isolators, built with carbon steel cantilever springs, have been considered by Ju et al. (2000). The frequency of the vertical resonant may be decreased through making the cantilever beam softer surrounding the cantilever’s point of functioning through employing a magnetic anti-spring adhered to its free-end, as can be seen in Figure ‎2‑13. 
The magnetic anti-spring comprises two magnets in front of each other. When the two magnets are aligned, this delivers a repulsive force, with an eliminating vertical element, which will emerges at the time that one of the magnets moves in a vertical direction.
In order to achieve vertical proportional displacement, , small with respect to the magnets effective centres separation , the repulsive force vertical component, , is relative to  as:
 
where,  represents the repulsive force modulus. 
Using this kind of system is similar to using a vertical spring with a negative elastic stiffness, where its stiffness is  whilst the unstable position of balance is when both magnets are aligned. The characteristics of the anti-spring are guarded by its temperature and position. The anti-spring was recognised as being tuned easily in obtaining the desired frequency. Decreasing the distance of separation between the magnets when the magnets are aligned reduces the resonant frequency obtained. Moreover, the frequency as opposed to vertical offset parabola gets sharper. In addition, the isolator becomes stable when the distance between the two magnets is minimal as the system at that position comprises two symmetrical stable equilibrium vertical positions in regard to the zero vertical offset.
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[bookmark: _Ref331310890][bookmark: _Toc351725458]Figure 2‑13: Working principle of the anti-spring system: as the magnets are displaced one with respect to the other in the vertical direction, a vertical repulsive force component appears (Beccaria et al. 1997).

The magnets’ repelling force delivers the anti-restoring force that affects the general isolator stiffness directly. When the anti-restoring force is combined with the beam’s usual force of restoration, this produces an area comprising a decreased gradient on the force displacement curve (see Figure ‎2‑14). 
The natural frequency was seen to drop significantly when operating on the flattened range of the curve. Some of the disadvantages were named by Winterflood & Blair (1998), such as the difficulty to establish good spring stiffness neutralization in relation to a large region of functioning conditions. 
Mizuno (2001) and Mizuno & Toumiya (2003) have introduced an oscillation cancellation system utilizing a system that comprises zero power magnetic suspension, and which is presented as acting with negative stiffness. Moreover, by combining the zero power magnetic suspension system alongside a mechanical spring, an infinite stiffness can be established in relation to disturbance on the isolation table. So, when the stiffness value of the mechanical spring has the same stiffness as of the negative spring, this means the serial spring’s total stiffness becomes immeasurable. Besides, the isolation table shows no stable displacement when disturbance directly acts on the table.
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[bookmark: _Ref331310989][bookmark: _Toc351725459]Figure 2‑14: Force–displacement relationship in the presence of anti-spring magnets (Winterflood et al. 1999, Winterflood 2001).

[bookmark: _Toc351725349]Torsion-crank linkage
The linkage of the torsion-crank, as presented in Figure ‎2‑12 (b), uses the non-linearity provided through the arm of the sprung crank of the torsion, affixed to a suspension link. The loaded end is controlled in terms of traveling in a vertical line. The rods of the torsion are preloaded so as to facilitate the deliverance of an upwards-behaving torque in relation to the arms of the crank. When r (crank arm length) is fixed, force displacement characteristics are governed by: the supporting link’s length, and the distance from the crank arm’s centre to the vertical path, which is followed by the end of the supporting link,.

The force dependency on the displacement of the vertical mass, , for various pre-stress angle, , values and for l =  = r, are represented in Figure ‎2‑15. It can be noticed that, when the pre-stress angle becomes greater, non-linearity degree subsequently develops to be more distinguishable until  is negative after being zero. The non-linearity seen in Figure ‎2‑15 shows the origin in regard to the vertical displacement’s geometrical analysis.
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[bookmark: _Ref331312113][bookmark: _Toc351725460]Figure 2‑15: Force–displacement relationship for different values of pre-stress angle  (Winterflood 2001, Winterflood and Blair 1998).

[bookmark: _Toc351725350]Monolithic geometric anti-spring system
Bertolini et al. (1999) introduced triangular cantilever blades implementation, with such joined to inclined links in an attempt to provide the effect of a geometrical anti-spring. Figure ‎2‑16 (left) represents a four-blade model. The blade clamps are attached to the rotating and sliding supports. Moreover, there is fixture from the load to the centre of the disc through a wire. The natural frequency of the system depends on the position of the vertical disc, which is presented in various blade translations. The various curves are aligned with various distances between the plate edge and the clamped blade edge (the x-coordinate of the wire).
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[bookmark: _Ref331312186][bookmark: _Toc351725461]Figure 2‑16: (Left)schematic diagram of a four-blade anti-spring prototype: ‘‘A’’ stressed blade, ‘‘B’’ link wire, ‘‘C’’ load disc, ‘‘D’’ angular movement of the blade base, “E” radial movement of the blade base, “F “ anti-tilt tower, “G” anti-tilt centring wire, “H” suspension wire, “I” load(Betolini et al. 1999). (Right) Schematic view of a complete monolithic geometric anti-spring isolator for vertical noise attenuation (Cella et al. 2005).

It was observed that the minimum frequency range has only minor dependence in regard to the positioning of the blade, although the vertical resonant frequency values were seen to have a rapid reduce.
For all six degrees of freedom, passive isolation has been achieved by using an inverted pendulum in combination with single wire pendulums formed into a chain, with the mass adopting a geometrically anti-spring concept (Bertolini et al., 2001; Cella et al., 2002). The concept of magnetic anti-spring specifically provides a substantial increase of vertical reduction and thermal stability in regard to the seismic reduction system (Bertolini et al., 1999; Cella et al., 2002).
Wang et al. (2002) introduced a non-contact low power force actuator in mind of achieving control of the advance laser interferometer gravitational wave observatory for the TAMA gravitational wave interferometer. In order to achieve seismic attenuation systems damped, the pendulum motions were inverted in their study. Cella et al. (2005) proposed an anti-spring with monolithic geometry, which introduced a substantial improvement on the geometric anti-spring systems response for vertical noise reduction. Figure ‎2‑16 (right) provides a monolithic geometric anti-spring filter schematic, comprising three quasi-triangular blades, all of which are disposed radially and accordingly joined at their peak ends. The blade’s base is fixed to the structure and exposed to an exterior force on the tip owing to load, in addition to the other radially arranged blades. The horizontal element bends and compresses the blade along their length. The low-frequency behaviour of the isolator delivers distinction in regard to the space of tuneable parameters, namely load and geometrical constraints; notably, these are combined with a vanishing vertical stiffness. 

[bookmark: _Toc351725351]Natural frequency of Euler spring
Beneath an equivalent load to the critical buckling load, the natural frequency, based on the axial stiffness approximation of the Euler spring, , is , where  is the Euler spring’s length. While, the equation of natural frequency for a spring mass or a simple pendulum system is: , whilst  represents the spring or the pendulum static deflection. Notably, this indicates that the mass is attached to a spring with a static deflection equal to the double of the Euler spring static deflection. It can be seen in Figure ‎2‑17 that, when the operating region was built so as to start at the beginning of buckling, all the spring’s stored energy is a dynamic energy (grey area).
Anon-linear elastic suspension isolator, which contains a couple of flexible stripes with length , which notably are fixed in a semi-circular shape, Figure ‎2‑18 was introduced by Shoup (1971). When the mass ( is forced to move down by load (, the above strip will deflect performing a shape named nodal elastic, whilst the bottom strip will perform into a shape referred to as undulating elastic when it is deforming due to the same load (). Elastic equations and curves are well-introduced in Frisch-Fay (1962). Such equations were considered in the load deflection curves evaluation (see Figure ‎2‑19) (left) by Shoup (1971). The strips’ inherent stress was a result of the effect of the combination of simple tension and bending, and/or compression.
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[bookmark: _Ref331312309][bookmark: _Toc351725462]Figure 2‑17: (a) Force–displacement relationship, (b) expanded section of the grey area including the frequency characteristics of ideal (Winterflood 1999).
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[bookmark: _Ref331312352][bookmark: _Toc351725463]Figure 2‑18: Schematic diagram of two spring pairs in parallel of the elastica suspension isolator (Shoup 1971).
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[bookmark: _Ref331312404][bookmark: _Toc351725464]Figure 2‑19: (left) Nondimensional load–deflection curve for the elastica suspension spring pair [179]. (Right) Amplitude–frequency response of the elastica suspension system, the backbone curve represents the dependence of the natural frequency on the response amplitude:  = 0.1 ——, = 0.1 – – –, = 0.1 ——, = 0.0 —— (Shoup 1971).

The elastic springs are double clamped beams that deliver a beam natural frequency aside from the dynamics of the suspension. Although elastica springs do not behave or function as required when the frequency of suspension motion is close to the beam’s natural frequency, it was nevertheless estimated numerically by Shoup (1971) that the response of the elastica suspension experiencing a sinusoidal vibration,  = . Importantly, the findings are shown in Figure ‎2‑19 (right), where the backbone curve shows the natural frequency’s overall dependence on the response amplitude, and further introduces hard non-linearity.

[bookmark: _Toc351725352]Gospodnetic–Frisch-Fay beam isolator
Gospodnetic (1959) analysed the static curve of deflection for a thin elastic beam forced to bend through the use of three identical frictionless supports with knife-edges. This work was documented by Frisch-Fay (1962). The same idea of the Gospodnetic and Frisch-Fay beam is introduced by Figure ‎2‑20, where the beam is allowed to slide freely on the two knife-edged supports when loaded with load P. Such a beam can perform as a resilient isolator, which can be placed between the base and the machinery in the context of marine vessels. Moreover, the design may be carried out as a load-carrying bearing for pressure pipelines in direct regard to the ground motion of earthquakes (Kisliakov, 1999). Importantly, when the load  increases larger, the beam length  and the end slope angle  similarly increase. On the other hand,  represents the displacement in the beam’s centre, . And  represent the distance between the two supports, however,  is not the same as , they are the same only when the beam is horizontal without any bending.
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[bookmark: _Ref331309239][bookmark: _Toc351725465]Figure 2‑20: Schematic diagram of deflected under static load of a flexible beam and free to slide at two knife edge supports (Ibrahim 2008)
Represented in Figure ‎2‑21,  the non-dimensional load, and deflection, are plotted in respect to the end slope angle Figure ‎2‑21, (Somnay et al., 2006). It was observed when  increases due to load increase it will reach a stage that the vertical component reactin of the knife-edge supports will no more be able to support the vertical load, this will make the beam to slip in between the support with no return. What was noticed in this study, is that the max load that can be reached is with a corresponding . It can be seen from the curve that for each load value smaller than the maximum load value there are two different value for  (slope angle),  and . For values of , the beam is stable because the strain energy of the beam is larger than the work accomplished by static load. However, for values  the beam starts to enter the unstable range due to the work accomplished by the static load is exceeding the corresponding beam’s elastic restoring energy. The beam becomes to be unstable and starts to drop off in between the two knife-edged supports for load values larger than the maximum load value (6.672). Note that the beam’s restoring elastic force is similar to the ships roll restoring moment where it disappears when the roll angle’s value gets to the capsizing value (Roberts 1982 and Moshchuk et al. 1995).
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[bookmark: _Ref331309051][bookmark: _Toc351725466]Figure 2‑21: Dependence of load and deflection on the end slope angle based on the exact solution showing the critical angle  at which the beam becomes unstable (Somnay et al. 2006).
The analysis introduced above presents the load and deflection in closed form in elliptic functions terms. Somnay et al. 2006 described the load in terms of beam deflection to introduce the dynamic analysis and the equation of motion. Subsequently, the conclusion was drawn that the equation of motion is best to be of order 11 as presented below:

	

	Eqn. ‎2.1


Where  are constants, under a sinusoidal dynamic unbalance force, , where  is the vibration force amplitude and  is the frequency. The system’s equation of motion is:

	

	Eqn. ‎2.2


On the other hand, however, the above equation can be introduce in the measured displacement terms from the static equilibrium position, , (i.e. ). The static component can be attained of the static equilibrium position. The equation of motion in terms of the dynamic displacement, , represents the form:

	

	Eqn. ‎2.3


Where  , , ,  is the beam’s  natural frequency, and  represents beam’s damping factor, provided to consider the energy dissipation. Figure ‎2‑22 (a) and (b) represents the amplitude response, , on oscillation frequency ratio for two values of oscillation,  and 0.04, respectively using the multiple scales method (solid and dashed curves). Dashed curves represent the unstable branches of response and the solid curves introduce the stable manifold. It is noticed that for small amplitude of excitation soft non-linear characteristics are exhibited. When the amplitude gets larger the soft behaviour starts to predominate, then it can be seen that at  mixing of the two behaviour takes place soft and hard characteristics together.
The numerical simulation curves showed in Figure ‎2‑22 in time domain is referring to the symmetric single frequency response by empty squares. This response was noticed to be maintained through excitation frequency range 0<u<u*, where u* at the first saddle (turning) point is the vibration frequency. After that the system jumps into a symmetric single frequency response referred to as solid squares. Asymmetry of the response was displayed by a non-zero mean response in the time history record. When the amplitude of vibration rises, roughly at , the response shows bifurcation to period doubling referred to by solid circles presented in Figure ‎2‑22 (b), it was realised from the system’s original equation of motion that the occurrence of multiple solutions depends on the initial conditions. It was concluded that the periodic symmetric performance covers the whole region of oscillation amplitude parameter, while the periodic asymmetric happens through a limited region of vibration amplitude 0.02<<0.028 for . Chaotic motion was noticed at a narrow range of vibration amplitude, 0.028<<0.02875.
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[bookmark: _Ref331301369][bookmark: _Ref331308656][bookmark: _Toc351725467]Figure 2‑22: Amplitude–frequency response for different values of excitation amplitude: : mono-periodic symmetric response,  : mono periodic asymmetric response, : period-doubling response, numerical integration. _______: response from multiple scales solution :(a) excitation force amplitude  = 0.02 and (b) excitation force amplitude  = 0.04 (Somnay et al. 2006).

[bookmark: _Toc351725353]Ghorbani-Tanha beam isolator
The advanced variable-stiffness instrument introduced by scholars Ghorbani-Tanha et al. (2011) takes into account the variant of the moment of inertia as an area revolving around a normal axis, travelling within its centroid. Importantly, the development of formulations is carried out through the adoption of the unsymmetrical bending or skew-bending of beams, which is recognised as being a widely acknowledged theory. The particulars of this approach are considered in the subsequent subsections. Notably, throughout this research, there has been the disregard of the non-linear effects of bending; thus, the formulation introduced and considered for the absorber is only considered sound at vibrations of small amplitude, which is regarded as a limitation. Nevertheless, the varying of the stiffness is recognised as non-linear as a result of the change made to the inertial moment, in addition to the beam rotation. An in-depth discussion of beams’ non-linear deflection is well documented in Frisch-Fay’s 1962 publication. 
The variable stiffness instrument under examination in this study is established in relation to the considerations made in the previous subsection. This tool is a fixed-end elastic beam, comprising a cross-section rectangular in shape, offering rotational degrees of flexibility which are released, surrounding a neutral axis at the supports (see Figure ‎2‑23). Through the beam’s rotation around the neutral axis, there will be alteration in the y0-direction of the stiffness corresponding to the middle. So as to deliver a constant distance between the point at which the beam is connected and the beam itself, during the process of rotation, there is the mounting of a rigid circular disk at the beam’s centre. 
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[bookmark: _Ref319953031][bookmark: _Toc351725468]Figure 2‑23: (a) 3D view of the innovative variable spring; (b) 2D view of the innovative variable spring connected to the supports with its cross section at the middle for  (Ghorbani-Tanha et al. 2011).

Accordingly, around the disk a hoop is affixed, with two small collars incorporated with the aim of sliding along the hoop without causing any friction. One of these collars is affixed to an inflexible rod; the far end is affixed to a roller support with the aim of ensuring the beam’s lateral deflection is restrained in the event of skew-bending. The second collar is affixed to another end; in this instance, the far end may be attached to the point at which variable stiffness is desired. These rods create a right-angle between themselves, meaning that, upon the rotation of the beam, the directions between them remain the same. So as to ensure the beam’s middle achieves equivalent stiffness, superstition is adopted in mind of the structure (see Figure ‎2‑24). The illustration displays the rotation of the beam around the x-axis through a  angle. In relation to this diagram, X represents the unknown support reaction known to occur at the beam’s centre. 
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[bookmark: _Ref319951281][bookmark: _Toc351725469]Figure 2‑24: Principle of superposition (Ghorbani-Tanha et al. 2011).

[image: ]
[bookmark: _Ref331305047][bookmark: _Toc351725470]Figure 2‑25: The beam’s non-dimensional stiffness, notably varied, with numerous cross-sectional aspect ratios (AR in the diagram) versus the beam’s rotation angle from the principle axis, where the moment of inertia is seen to be at its greatest (Ghorbani-Tanha et al., 2011).

Despite the fact that Semi-Active Tuned Vibration Absorption (SATVA) is regarded as an appealing substitute to its effective and impassive equivalent, the design of such may nevertheless be complicated, and there may be problems when changing mechanical elements; in addition, there can be high costs, performance shortfalls, and a lack of reliability. In order to solve such issues, this research has developed an innovative SATVA in mind of the suggested SAVS tool. Importantly, this SATVA comprises the SAVS device linked to a mass, as can be seen in the figure below. 
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[bookmark: _Ref319952048][bookmark: _Toc351725471]Figure 2‑26: The SATVA suggested by Ghorbani-Tanha et al. (2011)

A vibratory machine, complete with a SATVA, may be considered. Such a cohesive system may be demonstrated through a 2DOF system, as has been portrayed schematically in Figure ‎2‑27 below. 
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[bookmark: _Ref319952018][bookmark: _Toc351725472]Figure 2‑27 : (a) SDOF, SATVA-equipped system; (b) 3D view of SAVS connectivity with both primary and secondary masses (Ghorbani-Tanha et al., 2011)
The key benefits recognised by the innovative SAVS instrument includes the relatively uncomplicated structure, the low requirements of power, the simplistic design and manufacturing requirements, few moving parts, and relatively quick stiffness adjustment. Importantly, the development of the new SATVA is based on the SAVS instrument, which is known to have the capacity to change its frequency in real time. The efficiency of the SATVA has been examined in regard to supressing unwelcome transient vibrations throughout the initiation of a rotating machine comprising an on-going angular acceleration. It has been recognised that the SATVA’s primary system is able to decrease the greater and RMS displacement response by an estimated 74% and 67% when contrasted alongside the passive TVA adjusted to the operating frequency. Notably, improvements of 76%, 78%, 67%, 69%, and 71% have also been recognised in terms of the maximum velocity, maximum acceleration, and RMS of displacement, velocity, and acceleration of the system, respectively. These results, when amalgamated with the findings garnered through the parametric research, highlight that SATVA is favourable in terms of transient response reduction. In consideration to the example, as a result of the excitation being recognised beforehand, there was the application of an open-loop control approach, which facilitates the system in being uncomplicated and inexpensive as a result of there being no sensor affixed within the system, thus meaning there is the eradication of the need for feedback. Moreover, for the beam-like SAVS device, a rectangular cross-section is adopted. A number of other cross-sections may also be implemented, except those sections that deliver an unchanging moment of inertia upon rotation, such as circular, pipe, square, and square-box sections. In the context of engineering, a number of other areas of implementation may be considered for the SAVS instrument presented.

[bookmark: _Toc351725354]Nonlinear viscoelastic and composite isolators
[bookmark: _Toc351725355]2.9.1     Characteristics of viscoelastic materials
The dependence on the parameters of shear modulus and loss factor is presented in Figure ‎2‑28, the shear modulus is  and the loss factor is. The ideal ranges of viscoelastic materials are presented by this figure for various different types of damping device. As can be seen, Range A is ideal for free layer treatment because of the high loss factor and high modulus. Moreover, Range B delivers a loss factor and a low modulus high, thus making it ideal for constrained layer treatment. Range C introduces a low loss factor and a low modulus, thus making it ideal for tuned mass damper. 
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[bookmark: _Ref321605703][bookmark: _Toc351725473]Figure 2‑28: Dependence of shear modulus and loss factor on temperature at constant frequency/or frequency at constant temperature (Jones 2001).
The frequency takes place when the shear modulus rapidly rises along with the increase of the vibration frequency, is referred to as transition frequency. While, the temperature takes place when the shear modulus decreases rapidly with the increase of the temperature, is named glass transition temperature, which is a non-equilibrium state with the potential to result in unexpected behaviours owing to the structural recovery of the nonlinear viscoelastic nature (McKenna & Simon, 2000). Therefore, phenomena, such as bifurcation and other complex dynamic characteristics, may be studied by taking into account the use of frequency and temperature as control parameters.

[bookmark: _Toc351725356]Other methods of vibration isolation
[bookmark: _Toc351725357]A passive distributed vibration control device
Harne & Fuller (2011) discussed the frequently demanded goal of passive vibration control, which is to reach low- and high-frequency structural elimination when employing an additional small mass to the main structure. The importance of passive vibration cancellation is equivalent to the necessity of decreasing the weight and the desirability of simplicity in transportation applications. A number of successful examples (theoretical and experiment) in this path have investigated viscoelastic, poroelastic or vertical discrete spring layers along with some type of distributed mass (Zapfe & Lesieutre, 1997; Liu & Wang, 2002; Esteve & Johnson, 2002; Thompson, 2008). These mentioned designs, in some cases, permit the passive treatment to work in dual-dynamic regimes, and also make it perform: in the case of low-frequency, it works as a classical vibration absorber with its mass delivering a reaction force at a natural frequency. Moreover, in high-frequency, it works in a way similar as a constraining-layer damping treatment by resistive effect. 
Such treatment was primarily outlined and referred to as distributed vibration absorber by Fuller & Cambou (1998). The distributed vibration method, Figure ‎2‑29, uses a distributed wavy spring layer and a distributed mass layer. The shape of the wavy spring layer is similar to some of common sandwich panel designs, with the exception that it is transversely compressible. Modelling this kind of device with a full 3D FE analysis could help to investigate it when it is fixed to an arbitrary oscillating body. However, its shape complexity, along with any asymmetries along the full system, makes this the best of 3D FE analysis computationally costly task. Accordingly, it is preferable to use when designing coupled systems, equivalent two-dimensional, continuous-domain, approximate solutions. Utilising approximate methods for this kind of system make the solution much more easily reachable, e.g. the Ritz method.
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[bookmark: _Ref319859412][bookmark: _Ref319859326][bookmark: _Toc351725474]Figure 2‑29: A distributed corrugated spring layer and a distributed mass layer

However, most applications of sandwich-panel theories were modelled for strength. Thus, in order to design them, there is the need for there to be assumptions of incompressibility in their derivation to avoid transverse deformation, which makes them limited in terms of their application to the distributed vibration absorber owing to its transverse deflection response. Some methods containing transverse deformation response were proposed, such as higher order theories (some studied in Reddy, 1989), the elastic foundation approach (Thomsen, 1995) and the superposition method (Frostig & Baruch, 1990). 
A latter study was proposed by Frostig (2003), which superposes incompressible sandwich-panel theory comprising a decoupled compressible core. This approach has proven as providing an accurate prediction of the dynamic and status deformation, and the stress of the sandwich panels with both symmetric and asymmetric shapes. Therefore, this investigation encourages its use to be applied in exploring the distributed spring layer as a device geared towards vibration control. 
Despite the fact that some techniques of homogenisation wavy panels were available, as described in Noor & Burton (1996), the used theory in this study for the incompressible sandwich panel follows the derivation of Libove & Batdorf, whose derivation is applicable to sandwich panels of arbitrary periodic cross section, and which notably garners the bending, twisting and shear stiffness for a correspondent orthotropic 2D panel. The study was carried out combined with a careful lab experiments so as to directly calculate the parameters of elasticity. Corresponding finite element models were introduced by Chen et al. (1998) to be as substitutions of the experiments to deliver faster calculation surrounding the elastic constants required. 
The original linear elasticity theory maybe can be used to approximate the value of the equivalent transverse stiffness for the compressible core. Therefore, the superposition of the two elastic responses maybe can provide the whole dynamic features of the distributed spring layer. 
However, the approach of superposition used was only for layers that have continuous and noncontinuous contact with facing sheets, i.e. honeycomb and foam cores, which mainly was found to be greatly concerned with foam core (continuous materials). The study does not show the evaluation of the applicability and how useful the superposition method on core layers of wavy geometry, which could be a beneficial direction for future designing. 
Harne & Fuller (2011) described the modelling approach of a distributed vibration system by using a circularly corrugated distributed spring layer through applying the method of superposition in evaluating its applicability on non-continuous materials. The study brought as well a numerical validation of the 2D continuum domain design which was made against a 3D FE analysis through comparing computed eigen frequencies. The study introduced a device for providing this kind of spring that is utilized to create some of metal samples for testing. 

[bookmark: _Toc351725358]Eccentric mass as a passive vibration controller in bridge flutter
Phongkumsing et al. (2001) proposed a structural method to suppress the bridge flutter by additional eccentric mass that influences the aerodynamic stability through adding it to the bridge girder temporary (Nakazaki & Yamaguchi, 1999; Nakazaki & Yamaguchi, 1998). Brancaleoni (1998) experimentally investigated the practical issues associated with the method of eccentric mass, which has been acknowledged as both practical and efficient when employed in regard to the windward side of the bridge deck at the bridge erection time.
Decreasing the aerodynamic moment acting on the centre of rotating of a deck is the physical principle of vibration control in the adoption of the eccentric mass approach (Phongkumsing et al., 1998). When an extra mass is placed to the side of windward, the centre of gravity (CG) moves from its stance, and accordingly creates a decrease in the aerodynamic moment; this acts on the bridge deck as a direct result to the moment arm decline of the resultant aerodynamic force (Figure ‎2‑30). The critical wind speed increase, induced as a result of the windward, moves the centre of rotation.
For a flat airfoil section (Theodorson, 1940), according to the investigations of Phongkumsing (2001), the increase in the windward shifts off the CG by 5% of section width, subsequently resulting in critical wind speed increases of up to 300%. Larsen (1997) conducted an examination of the Humber Bridge in UK through the adoption of eccentric ballast. The structure was assumed to be presented by a deck section that has a motion of two degree of freedom. This investigation (eccentric mass method) showed that when the eccentric mass increases, the critical wind speed increases as well. 
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[bookmark: _Ref320028500][bookmark: _Toc351725475]Figure 2‑30: Flutter control by eccentric mass (Phongkumsing et al. 2001)

[bookmark: _Toc351725359] Balancing and Vibration Control of Rotating Machinery 
Rotating machines are mainly utilized in mechanical systems. Vibration due to a rotating imbalance mass is a well-known problem in rotating machines. Imbalance happens when the principal axis of inertia of a rotor is not correspondent with its geometric axis. Large centrifugal forces are caused by high speeds. Besides, the current trend of rotating machines toward higher power density obviously gives higher rotating speeds. For example, high speeds like 30,000 rpm are not infrequent in current high speed machining applications (Zhou and Shi 2001). 
Consequently, vibration control is needed to improve machining surface finish. This leads to achieve longer life of high speed machining. Besides, it helps to reduce the number of unscheduled shutdowns. The use of vibration control technology provides a noticeable cost savings in high-speed turbines, compressors, and other Turbo-machinery utilized in petrochemical and power generation industries. 
It is well recognised that introducing passive devices into a system can reduce the vibration of rotating machinery (Cunningham, 1978; Nikolajsen & Holmes, 1979).  However, active control systems are commonly complicated more than passive oscillation control systems, but, active oscillation control systems have many benefits over passive vibration control systems. 
In general, active vibration control is considered to be better than the passive control of vibration. That because of their flexibility due to actuation, which gives it the ability to be tuned accordingly to the vibration characteristics while operating. While, passive vibration control is limited in that matter (Fuller et al., 1996). 
Zhou & Shi (2001) reviewed both DAVC and active balancing methods. In active vibration control methods, there are two main categories for rotating machinery. First, direct active vibration control (DAVC) methods; that apply lateral control forces to the rotor directly. Second, active balancing methods, that regulate the mass distribution by a mass redistribution actuator. The lateral force introduced by the actuator is the control variable in DAVC methods such as the magnetic bearing. The fast changes that can be employed to the input control force of the system are the advantage of DAVC methods. 
Almost all kinds of vibration can be suppressed through employing a lateral force which can be modified quickly to the rotating machinery. However, force actuators are mostly limited in the maximum force that they can provide. Forces provided by imbalance can reach a very large level in high rotating speeds. 
Active balancing methods can be used when force actuators don’t have the ability to deliver enough force to compensate for the force provided by imbalance. In active balancing techniques, is to mount a mass redistribution actuator (whose mass centre can be changed) on the rotor. After measuring the oscillation of the rotating system and estimating the imbalance, the mass centre of the actuator is reformed to counterbalance the system imbalance. By eliminating the main cause of the imbalance in the vibration system, the vibration of the rotating machinery is suppressed. Mass redistribution actuator has the ability deliver a large compensating force in comparison with the force actuator. But, the mass redistribution actuator has slow speed. Active balancing techniques have the ability to cancel imbalance-induced synchronous vibration. However, they do not have the ability to suppress transient vibration and other non-synchronous vibration.

[bookmark: _Toc351725360]Active vibration control in system with time–varying resonances  
The frequent utilisation of robots in industries brought the realisation that for robots to be competitive they have to be faster in performing tasks. But, faster robots motions lead to larger excitation which will increase resonant frequency that is going to provide detrimental oscillation at the end of the robot’s moving arm. This kind of oscillation must be eliminated before the start of performing the next task. Therefore, in order to improve the robot response, it is essential to reduce moving time and vibration elimination time. The varying nature of the resonant frequencies is another difficulty in controlling a robot. Action provided from the robot arm such as: when it moves and change the arm geometry, also when the arm hold up or place down an object, all of that will effect and change the resonant frequency. 
Therefore, a superior motion control system must be relatively insensitive to the time varying nature of the resonant frequencies. Many researchers have developed open-loop forcing functions to provide motions of dynamic systems. Some of these functions were used to spacecraft reorientation, known also as slewing. 
[bookmark: _Toc351725361]Intelligent Learning Algorithms for Active Vibration Control 
Designing and developing intelligent learning algorithms for AVC systems have been investigated by Madkour et al. (2007). It has been reported previously that conventional online system identification schemes are, in essence, local search techniques (Tokhi & Leitch, 1992; Tokhi & Hossain, 1994; Tokhi et al., 2002; Hossain & Tokhi, 1997; Madkour et al., 2004). Such approaches may be seen to fail in the search for the best in the world when the space of search is linear or not differentiable. To overcome this limitation, there have been many attempts by using artificial intelligence (Hossain & Tokhi, 1997; Madkour et al., 2004; Yuasa et al., 2003; Hou et al., 2003; Sakaguchi & Yamamoto, 2003; Abed-Meraim et al., 1997). This study has investigated the employment of RLS (recursive least squares), GAs (evolutionary genetic algorithms), GRNNs (general regression neural networks), and ANFIS (adaptive neuro-fuzzy inference system) in order to classify the features of the active vibration control algorithm for controlling a flexible beam. A comparative response of the algorithms was investigated as well to validate their abilities and advantages in employing an active vibration control system. 
Traditional techniques of vibration cancellation contain passive control that involves the use of passive material mounted on the vibrating body (M. O. Tokhi and R. R. Leitch 1991). While AVC, artificially creates the eliminating source to kick in with a destructive way with the undesired vibrating source. Therefore, a decrease in the level of the oscillation at specified locations occurs. This can be achieved when the vibration is been detected and processed by an appropriate electronic controller which cancels the vibration when it is superimposed on the disturbances. In order to reach vibration elimination over a broad range of frequencies, it is obligatory that the control mechanism in an AVC system realises appropriate frequency dependent characteristics, and that is due to the broadband nature of the turbulences. In practice, the characteristics of system components and the spectral contents of the disturbances are, generally, subject to changes, giving rise to the phenomena of time varying. This indicates that the control mechanism is obligatory to be smarter to follow the changes which as a result suitable response is attained and sustained (Tokhi & Hossain, 1994). 
[bookmark: _Toc351725362]Active Control of Vibrations on Suspension Bridges and cable
Suspension bridges and electric transmission lines employ long steel suspended cables. These kinds of cables are Disposed to vibration Caused by wind and vertical loads (Abdel-Rohman, 2004) and (Huynh, Thoft-Christensen, 2001). Cables supporting bridges are stretched because of the bridge deck’s weight, the load of traffic, and their Loads. 
Due to the flexibility of the cables, suspended cables behave non-linearly when they are subjected to disturbances caused by vertical loads or wind, and by the coupling between the suspended cables and the bridge deck (Perkins 1992). 
Active control is a practical method that improves structural functionality and safety of systems like suspended cables supporting bridges (Shoureshi et al., 1994). Many researchers studied to control bodies like bridges, cables and buildings. A significant study of the research status of active and semi-active oscillation control of bridges supported by cables was given by Ni et al. (2001). An AVC to the rafter stability problem caused by wind blowing on a very long suspension bridge was introduced by Thoft-Christensen (2000); movable flaps were introduced as the active control. The flaps were fixed to the rafter of the bridge. The wind tunnel experiment performed in this study showed that the flaps can effcientlly control the vibration of the bridge rafter. Active Control of Flutter of Bridges is also investigated in other works (Kobayashi, Nagaoka, 1992; Miyata et al., 1994; Preidikman, Mook, 1997). Abdel-Rohman (2005) studied the dynamic performance of a suspension bridge produced by the movement of a vertical load with a constant speed on the bridge deck. Control mechanisms were suggested to provide control forces to control the attached cables and the non-linear oscillations on the bridge deck. Control of non-linear oscillations that happen due to the moving vehicles and bridges structures have been studied by many. Markedly, a system model was proposed by Tsao et al. (2001) representing general multiple moving lumped parameter systems that interact with distributed parameter systems and applies it to the problem of vehicle bridge interaction. The major point of this investigation was that the form of the linear parameter varying system developed allowing the  consideration of the analysis and control models that utilise the theoretical results in this ﬁeld. 
Additionally, to investigate the robust stability and response of the control system under realistic conditions, an alternate model was developed. In this model, the mass of the bridge has been incremented because of snow and rain loads (Caicedo, 2003). In an attempt to solve such a problem different controllers have been proposed by Bontempi et al. (2003), Yang et al. (2003). Zribi et al. (2006) depicted the designs of two methods to control the non-linear oscillations in the attached cable and the bridge deck caused by the vertical load moving on the bridge deck that has a constant speed. Mathematical model was utilised to provide the effect of the presented controllers. The first control method was an optimal state feedback controller. And the second method was a robust state feedback controller that was modelled based on the design of optimal controllers. Employing a vertical cable between the bridge deck and the attached cable produces a hydraulic actuator that has the ability to provide an active feedback control force which controls the non-linear oscillations of the attached cable and the bridge deck.
[bookmark: _Toc351725363]Active Control for Passenger Car Intelligent Suspension System 

Supercomputers and fast processors influenced intelligent suspension system investigations. Controllable suspensions were widely investigated in the past years to produce variable damping and forces (Hedrick & Wormley, 1975; Goodall & Kortum, 1983; Sharp & Crolla, 1987; Hrovat, 1997; Jiangtao et al., 2007). These systems are categorized of two major categories: semi-active and active suspension systems.
Active suspension systems were investigated since 1930s (Yi et al.). They employ actuators between sprung and unsprung mass (mostly hydraulic, pneumatic or electromechanical) to control the sprung mass’s motion and relative velocity by providing forces in the suspension system. Investigation of this system can be reviewed in various works (Jiangtao et al., 2007; Zhu et al., 2010; Hassanzadeh et al., 2010; Kruczek et al., 2009; Hosseini et al., 2008, Gysen et al., 2008; Gysen et al., 2008); all have been employed into realistic cars by many car makers (Michelin, 2010; Bose-Corporation, 2010). However, little disadvantages have been outlined mostly owing to their expensive cost and high power supply obligation. Noor et al. (2011) categorised control methods into two categories: linear and non-linear systems. Subsequently, computational simulation utilised in suspension investigations was explored.
[bookmark: _Toc351725364][bookmark: Semi-active]Damping controlled semi-active tuned vibration absorber
TVA concept was first introduced by Frahm in 1909 (US Patent No. 989,958). Moreover, it is considered to be one of the most practical and simple oscillation cancellation devices in engineering. Hartog (1956) described the undamped and damped TVA’s detailed theories and working principles in controlling the deflection of an undamped SDOF system experiencing a harmonic force. The primary disadvantage of TVAs, however, is that they are only effective over a narrow frequency band, and their performance can be highly degraded because of changes in forcing frequency. 
In an effort to improve the effectiveness of TVAs, active tuned vibration absorbers (ATVAs) were introduced by inclusion of an active control mechanism to the TVA (Chang and Soong 1980). These systems may require large control force values, which limits their practical applications. Furthermore, injection of energy into the controlled system by active control mechanisms enhances the potential for system destabilization. 
An alternative to both passive and active control is a semi-active vibration control technique that allows the adjustment of the properties of the system. 
Since their invention tuned vibration absorbers (TVA) are efficient engineering devices which cancel oscillations of machines and structures. A TVA is an oscillating subsystem that is usually containing a mass, a spring, and a damper fixed to the main system. The TVA absorbs the main structure’s vibrations by counteracting the motion of the main system. But, a passive TVA is only efficient when it is tuned suitably or it could increase the oscillating amplitudes of the main system. In an effort to improve the response of the conventional tuned vibration absorber (TVAs), Koo et al. (2008) introduced a system which controlled by its damping element and brought it as a semi-active TVA. Also Jiang and Christenson (2012) presented a new MR damper model that incorporates the dynamics of the inductance. 
The semi-active TVA model (Figure ‎2‑31(b)) employs a controlled element instead of a passive one and that distinguishes it from the conventional passive system (Figure ‎2‑31a). A controlled damping element like a magnetorheologoical damper is the main component of semi-active TVA. Figure ‎2‑31 (b) was utilised to derive the dynamic equations of motion for the semi-active model. These are the equations that explain the motion of this system:

	
	Eqn. ‎2.4
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[bookmark: _Ref319947074][bookmark: _Toc351725476]Figure 2‑31: Passive TVA versus semi-active TVA; (a) passive model and (b) semi-active model (Koo 2003)
Figure ‎2‑32 shows how a controllable damper has the ability to offer a wide region of damping force. At a given velocity, Vg, the corresponding damper force, Fpa, for a passive damper is constant. On the other hand, controllable damper provides a damper force ranging from Foff to Fon. Controllable damper, that provides a wide dynamic force region, can improve the dynamic response of the semi-active TVA with suitable control methods.
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[bookmark: _Ref319948579][bookmark: _Toc351725477]Figure 2‑32: semi-active damping –Force velocity curve (Koo 2003)

Leading to semi-active suspension introduced by Karnopp et al. (1974), offers more economical, lower power requirement and simpler solution. This kind of control method may not deliver additional force and this is its main difference from active suspension. 
[bookmark: _GoBack]Variable damping can be reached by changing the fluid flow’s resistant by two ways which are employing smart fluids and/or control the valves openings (electro-rheological and magneto-rheological fluids).  

[bookmark: _Toc351725365]Summery
In machines and structures, vibrations and dynamic chaos are undesired phenomena. When the disturbance is at certain frequency, damping may or may not be efficient as it depends on how near the turbulence frequency is to the system’s natural frequency. Importantly, they cause a number of fundamental outcomes, namely damage, destruction, discomfort, and disturbance. Accordingly, effort, money and time are taken into account in order to eliminate or minimise both oscillations and noise or chaos. Therefore, controlling unwanted vibrations in the industry has, during the past decade, been a wide area of study. 
Through this chapter, several methods have been discussed based on the system and its application. Vibration control methods have been classified into three areas, namely passive, active or hybrid (active/passive) methods. Overall, the techniques accepted for vibration control in the context of industrial equipment comprise damping, force reduction, mass addition, isolation, and tuning the system’s natural frequency. Many scenarios and case studies have been introduced, with emphasis placed on the tuning of the natural frequency as a method to avoid resonance or postpone from the working frequency of the system. 
Latest developments in metallic and viscoelastic non-linear vibration isolators have been provided with covering classical and non-classical systems. The major characteristics of non-linear isolators were explained. These characteristics contain the shifting of the resonance frequency, jump phenomena, chaotic motion, and internal resonance. The transmissibility curves of non-linear isolators subjected to non-harmonic force require particular explanation in regard to the mean squares of response, as well as excitation amplitudes. 
Nonlinear metallic isolators combining pendulum systems, Euler spring, and sliding beam—notably built mainly with the aim of cancelling oscillation signals at very low frequency levels from gravitational waves—have been discussed. Some of ultra-low frequency isolators have been explained. Study cases of reducing resonant frequencies were outlined, such as like geometric anti-spring, magnetic anti-spring, and torsion crank linkage, as well as analyses conducted in regard to the estimated axial and elastic stiffness of Euler column. Subsequently, elastica and axial stiffness exact analysis was needed to be described, as well as how it could be used to accurately model the Euler spring vertical isolator, which is utilised for vertical isolation at low frequency. Euler beam called Gospodnetic Frisch beam, has been described in literature. The beam in this study is basically sliding above two knife-edged supports without constraints. The isolator showed notable performance in the resonant frequency region. However, at critical deflection that exceeds the beam’s limited displacement ability the restoring force found to vanishes. This shortage can be solved by employing damping bumpers. In order for the beam to be accurately designed, it should follow the exact elastica and restoring force in terms of elliptic integrals. Since the beam is sliding on the supports, friction has to be kept in mind and added. Wear problem as well should be minimized.
Viscoelastic non-linear isolators offer various mechanical features owing to their stiffness and damping parameters dependence on frequency and temperature. As has been well documented, the vibration amplitude of the non-linear viscoelastic isolator is known to increase in line with the reduction of the response amplitude, and the transmissibility is improved over that of the linear isolator for vibration frequency, which exceeds a specific value governed by the temperature and excitation amplitude. 
The literature survey has shown that non-linearity has been utilised widely in terms of controlling vibration by many people. This research will therefore investigate non-linearity in vibration control. Several examples have been brought in the literature. The major element noticed in using non-linearity in the past was the fact that, these non-linearities were mechanically designed, structurally fixed, and difficult to modify. Therefore, designing a non-linear spring to give particular vibration characteristics was a very difficult task.
However, the developments in regard of the magnetic spring technology have supported the idea that non-linearity can now be designed to specifications through the use of magnetic technology. Therefore, the idea of studying the use of magnetic technology in terms of developing a non-linear spring, and using it in vibration control, is a thought that has come to mind. 
This thesis proposes a new idea that has the potential to lead to overcoming the previously mentioned shortages. The improvements in terms of magnetic technology have encouraged this research with the new invented Mag-spring (magnetic spring explained in the next chapter). The Mag-spring was invented for a purpose other than vibration cancelation. However, the non-linearity that Mag-spring shows brought the idea of investigating a new way that could guide to a novel point of view in enhancing the vibration cancellation in vibrating structures.  



[bookmark: _Toc351725366]Research Methodology

The investigation of this research is to show that vibration design is possible by using nonlinearity. There are two types of nonlinearity that have been explored by many (hardening nonlinearity and softening nonlinearity). 

This investigation focuses on two types of nonlinearities: 
1. Hardening (on a SDOF system)
2. Softening (on a 2DOF system)

The reason of doing the SDOF study (hardening case), is to investigate the effect of shifting the natural frequency to a higher frequency.  This type of nonlinearity is likely to be effective especially at frequencies in the vicinity of the natural frequency where increasing amplitude will modify the stiffness and shift the natural frequency away.  One would therefore expect certain degree of vibration cancellation and self-regulation.
	
The second part of this study is to investigate a tuned vibration absorber system with a tuned mass system supported by a non-linear spring.  In a system where the vibration of the primary mass  is cancelled by an attached mass , the cancellation, as it will be shown later, happens at a given frequency which is equal to  .  Here, the secondary mass  is attached to the primary mass by a spring of stiffness  and if the excitation frequency matches   then the primary mass will stop oscillation.  However, as the excitation frequency increases the condition is no longer valid and absorption discontinues.  The rationale behind of the work presented in the second part of the research, is to attempt to find a way which the stiffness increases with increasing frequency so that the ratio between  and  remain intact.  It is a known fact that as the vibration frequency increases the amplitude of vibration decreases.  This will be true for two mass spring system too, therefore if an increasing stiffness is required (stiffer as frequency increases, so that  ratio remains intact) then it must be stiffer at lower amplitudes.  Therefore, a spring which is stiff at lower amplitudes and soft at higher amplitudes will have the required attributes to self-regulate the resulting vibration and maintaining the “tuning” condition.    

An initial investigation of several types of nonlinear springs has been carried out to find two types of springs that could deliver the demanded behaviours (hardening spring and softening spring) and what kind of response will be observed by them.  During the numerical investigation in knowing what kind of expectations are there, it was found that there was a new invented spring called Mag-spring (magnetic spring Figure ‎3‑1) which has the ability of showing both behaviours, hardening and softening, depending on what part of the curve it is operating Figure ‎3‑3.  The Mag-spring was invented for a purpose other than vibration cancelation. It was brought to market to provide a constant force throughout its entire range of motion. However, after testing the spring, it was found that when it is pulled from its rest position, the force increases fast through a transient range (nonlinear) till it reaches the constant force range. Moreover, it was realized that through the transition range, the Mag-spring produces the two desired behaviours. This nonlinear range provided by the Mag-spring raised the interest in knowing what kind of effect it will provide on a vibrating system when it is operating through its transition range (nonlinear range).      

To investigate the effect of nonlinearity on vibration characteristic the following steps have been considered:

1. Prepare a mathematical model to simulate nonlinearity of the new invented mag-spring. Then, validate the numerical simulation to find out what kind of expectations are there. 
2. Build a test rig to validate the results of mathematical model of the mag-spring
3. Investigating the behaviour of the mag-spring as a nonlinear softening spring in a       2 DOF system numerically. 

In the first step of the first part, a mag-spring has been chosen (based on the system’s mass selection) as the source of nonlinearity as a study case. The behaviour of this nonlinear spring has been studied and formulated. The method of this study and its outcome has been discussed in section 3.1.

Based on the characteristic of the nonlinear spring, a proper numerical model has been designed in Matlab software. In this study the effects of the nonlinear hardening spring has been conducted on a system with one degree of freedom. In this program the differential equation of the vibration with nonlinear stiffness has been solved numerically and the results of the analysis has been shown in time and frequency domain. Details of this study have been explained on chapter 4.

In the second step, an experimental model (test rig) has been designed and built. This test rig has been used to validate the numerical simulation.

For the experimental part, a linear system with the various force excitations has been designed and built. The test rig has the capability for adding nonlinear hardening spring to the system without changing the degree of freedom of the system (details has been discussed in chapter 5). In this test rig a fixed ends beam has been used to simulate a linear stiffness. In section 3.2.2 it has been shown how the stiffness of a beam is calculated in this test rig. For applying various excitation forces, a DC motor with eccentric mass has been installed on the middle of the beam. Section 3.2.3 shows how the unbalance mass will create excitation forces with various frequencies. Section 3.3 briefly introduces the reasoning and formulations of vibration absorption in a system with two degree of freedom. More explanations of 2DOF system will be presented in Chapter 6. 

[bookmark: _Toc351725367]Non-linearity
This section will describe the considerations and assumptions made to introduce the nonlinearity to the system equation. Mag-spring was chosen to represent the nonlinearity in the system. Mag-spring is a totally passive device that consists of two permanent magnets (introducing the attractive force) as a slider and a stator sliding against each other while separated and guided by a plain teflon as a bearing Figure ‎3‑1.
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[bookmark: _Ref316142905][bookmark: _Toc351725478]Figure 3‑1: Magnetic spring to provide non-linearity (www.linmot.com)

The rational of selecting a nonlinear spring is explained above and as it will be demonstrated, the spring will provide the required behaviours both for hardening and softening.  In order to start developing the simulation model the stiffness curve of the spring will be used in mathematical models from the outset.  Therefore, it was necessary to conduct a simple load-deflection experiment to obtain and establish the non-linear behaviour of the spring Figure ‎3‑2.

In the experiment the applied loads are varied to observe the extension of the spring. For every applied load, the extension is recorded and tabulated as in the Table 1.
[image: C:\Users\khaled\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\VHR80SAV\photo.JPG]
[bookmark: _Ref336694254][bookmark: _Toc351725479]Figure 3‑2: Load-deflection experiment

Based on recorded data, a non-linear regression equation has been established by using curve-fitting technique. The challenge in this phase is to get a polynomial equation with the highest degree of power since a commercial application like Microsoft excel can only produce an equation to the power six. Therefore, a more sophisticated application with customizable code is used to produce an equation to power 11.

[bookmark: _Ref316143110]Table ‎3.1: Amplitude vs load in calibrating the non-linear magnetic spring
	Amplitude 
(X[m])
	Load
[N]

	0
	0

	0.00126
	1

	0.00217
	2

	0.00323
	2.5

	0.00445
	3

	0.00562
	5.4

	0.00712
	8.2

	0.00853
	11

	0.00958
	17

	0.01027
	21

	0.0118
	25

	0.0128
	28.5

	0.0138
	33

	0.0151
	36

	0.0164
	38

	0.0178
	40

	0.019
	42

	0.02015
	42

	0.02118
	43

	0.0222
	43.9

	0.02337
	43.5

	0.0247
	44

	0.0258
	44



The result of the MATLAB computational function produces a non-linear model of the magnetic spring as follows:

	

	Eqn. ‎3.1


This equation is then fitted back to the graph and compared with the measured data, and both curves are in Figure ‎3‑3. It is obvious that the trend of the elongation of the magnetic spring is non-linear for the whole range of the loads applied. However, after 40N the spring shows a kind of constant behaviour (i.e. changes in elongation is hardly effecting the force range,). The trend is symmetric within the provided points about the origin.

The interesting part of this curve Figure ‎3‑3 is that it can be seen that this kind of spring can deliver both behaviours (hardening and softening). However, the behaviour can be chosen by deciding at what point of the curve the spring will start to operate (static equilibrium point). For example, it can be seen that if the spring start to operate from -20, to 20N (blue square) the expected behaviour of the spring will be hardening, while if the operating point is shifted by making the spring starts to operate from 20N, then, the spring is expected to behave as a softening spring in the range from 0N to 40N (red square).
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[bookmark: _Ref316148985][bookmark: _Toc351725480]Figure 3‑3: non-linear range of the magnetic spring is circled
[bookmark: _Toc351725368]The proposed vibration system (SDOF)
The beam in the investigated vibration system (Figure ‎3‑4) is considered as a leaf spring to represents the linear spring in constructing the single degree of freedom system. This is chosen because in practical terms it gives an easier system to construct. Then the stiffness of the leaf spring is calculated based on the simple beam theory. 

The system’s response will be compared with linear spring and then with nonlinear spring in parallel with the linear spring.
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[bookmark: _Ref334825877][bookmark: _Toc351725481]Figure 3‑4: proposed vibration system

[bookmark: _Toc351725369]Linear assumption
In this part, the approach that has been taken to realize the linear spring part of the system will be discussed. The behaviour of the leaf spring follows Hooke’s law and it is given by:

	
	Eqn. ‎3.2


This implies that the greater the spring-rate, the low the deflection for an assumed force . For this research stiffness k is assumed to be constant.  Since a beam to be used for stiffness, k needs to be defined in terms of beam parameters. According to theory, the beam’s deflection is dependent on the length, material, cross-sectional shape of the beam and how it is supported. These factors will be explained in details in the following section. Generally the equations given here are for:

1. Homogenous
2. linearly elastic materials
3. Rotations and deflections are small

This general equation is only valid within these assumptions. In the next part it has been shown how the deflection of the beam calculated. As it has been mentioned earlier this deflection will be used to calculate the stiffness (Eqn.3.2).

[bookmark: _Toc351725370]Deflection equations of the beam
The way the spring is supported will affect the calculation of deflection. At the following this condition will be introduced and the method of calculation depicted.  
For the experiment the model with two fixed ends with the load at centre is chosen (Figure ‎3‑5). 
[image: ]





[bookmark: _Ref333524705][bookmark: _Toc351725482]Figure 3‑5: A beam with two sides fixed
With the load at the centre, the deflection of beams at the middle could be calculated by the following relation:

	
	Eqn. ‎3.3



Where,
 is the beam length.
 is the beam deflection at the centre of the beam when the force applied.
 is the applied force. 
 is the beam’s Young's Modulus.
 is the moment of cross section area of the beam.   

Where I for the cross section area of the above beam is calculated by:

	
	Eqn. ‎3.4



Where,
 is the dimension in the plane of bending. 
 is the width of the beam.
Therefore, for a given force the deflection can be measured and the stiffness can be calculated using,  

	
	Eqn. ‎3.5



The next part will show how the load which is applied on the beam is created by using an unbalance mass on a DC motor.
[bookmark: _Toc351725371]Unbalanced mass
Assume that a rotating machine of a total mass (includes the unbalance mass ) is fixed on a spring (beam) with stiffness, , and viscous damping with a damping coefficient, , in the system. And suppose that the machine is guided to move vertically, so that this is a SDOF system. Assume that the unbalance force can be produced by a rotating mass  (included in ) with a radius . Let  be the angular speed of the rotation of  . 









(b) After time 


















(a) At time  equilibirum


[bookmark: _Toc351725483]Figure 3‑6: Model of an unbalanced rotating system & free body diagram

After a given time , the unbalance mass will be moving through an angular displacement of . If the mass  of the system includes the unbalanced mass  then displacement of the mass ( of the system without  is given by x and the displacement of the rotating unbalanced mass  is given by (). The resilient and dissipate forces effecting the mass ( are  and  (acting on the other side to the positive x-direction). 
Using Newton’s second law of motion for the unbalance mass,, to write the equation of motion in vertical direction:

	

Where:

	[bookmark: _Ref336361898]Eqn. ‎3.6

	

	Eqn. ‎3.7

	

	Eqn. ‎3.8


	
	Eqn. ‎3.9



Using Newton’s second law of motion for the system,, to write the equation of motion in vertical direction:

	

Substituting Eqn. ‎3.6 in Eqn. ‎3.10 then:

	[bookmark: _Ref336361901]Eqn. ‎3.10

	

	Eqn. ‎3.11

	

Where,

	Eqn. ‎3.12


	
	Eqn. ‎3.13



This can be written as:

	
	Eqn. ‎3.14



[bookmark: _Toc351725372]Calculating the effective mass of a spring in a spring mass system:

When a spring mass system is vibrating, it is essential to notice that not all of the mass of the spring is moving in the same velocity like the attached mass, which means that when adding the spring’s mass, only the spring’s effective mass should be considered, and that is represented by the portion of the spring’s mass that traveling along with the attached mass. This will lead to a precise prediction of the system response.








Attached mass







[bookmark: _Toc351725484]Figure 3‑7: Schematic diagram – calculating a spring’s effective mass

The effective mass of a spring is considered 1/3 of the spring’s mass. That is because, for any mass portion of a spring  has a kinetic energy( is the velocity of  portion). Therefore, the total kinetic energy of the spring and mass is written as:

	
	Eqn. ‎3.15



For a spring fixed with one end the mass portion  is proportional to the distance  from the fixed end this can be written as:

	
	Eqn. ‎3.16



Where,  is the spring length and  is the total spring mass.
And since the velocity of each position of the spring  is directly proportional to its length and so:

	

	Eqn. ‎3.17




So this can be written as:

	

	Eqn. ‎3.20



	

	Eqn. ‎3.21



	

	Eqn. ‎3.22


After comparing with the kinetic energy formula, it can be concluded that the effective mass is 1/3 of the total spring mass.

[bookmark: _Toc351725373]The proposed vibration system (2DOF)

Linear vibration absorber has been introduced to the industry in the  past decades, however, widening the limited vibration cancellation range, is always the main concern to let the linear absorber to be used widely in the industry. But, since linear absorber’s cancellation range cannot be widened due to its inherited nature, nonlinearity could interfere in resolving this issue. In the previous section, the reasoning of employing Mag-spring in a SDOF system to suppress unwanted vibration near the main system’s natural frequency with a hardening behaviour was introduced, by adding stiffness and shifting away the natural frequency of whole system (the results are presented in chapter 4). 

However, Mag-spring shows softening behaviour in some part of its working range as well. If this spring can be used in a 2DOF system as an absorber with nonlinear softening stiffness behaviour, it could improve the vibration cancellation range of the main system in compare to a linear vibration absorber. In the following of this part, the theory behind linear vibration absorber is briefly introduced, and the analytical solution is presented. This analytical method can only be applied to linear systems, while nonlinear differential equations don’t have a direct analytical solution. Nonlinear systems can be solved numerically. The numerical method of solving the nonlinear differential equations has been proposed in chapter 6. 

[bookmark: _Toc351725374]Forced vibration of a linear system with two degree of freedom
There are two coupled differential equations of motion in a 2DOF system that explain the two degrees of freedom of the system. The two equations can be utilized in determining the system’s natural frequency and modes when assuming a harmonic motion.  



























[bookmark: _Ref328405986][bookmark: _Toc351725485]Figure 3‑8: Forced vibration of a system with two degree of freedom

Using Newton’s second law, consider the system shown in Figure ‎3‑7, left. Determining the coordinates  and, will explain the response of this system and they are measured from the equilibrium position of each mass. External force  acts on mass . The free body diagrams of each mass were drawn by Using Newton’s second law, as shown in Figure ‎3‑7, right.

The equations of motion for a 2DOF system will be:

	     
	Eqn. ‎3.23                                                                                         

	
	Eqn. ‎3.24                                                                                                


[bookmark: _Ref331052490]		
Note that Eq. 3.23 and Eqn. 3.24 contain both coordinates  and , this means that the motion of one mass is affecting the motion of the other and the equations are coupled. Representing the equations in a matrix form gives:

The matrix form of the above equations will be:

	
	Eqn. ‎3.25



The solution of this un-damped system is:

	
	Eqn. ‎3.26



If replaced  and in the main system, the equation can be written as: 

	
	Eqn. ‎3.27

	
	Eqn. ‎3.28

	
	Eqn. ‎3.29



We can find  and  relative to the rest of parameters:

	
	Eqn. ‎3.30



Substituting into Eqn. 3.27:

	
	Eqn. ‎3.31



Then:
	
	
Eqn. ‎3.32

	
	
Eqn. ‎3.33



If the nominator of the above equations becomes zero then  and  go to infinite. There are two ω of excitation which the frequency of oscillation will be the as the natural frequencies of the system, we called  and .
Then  and the maximum domain of vibration could be written as follows in relative to the system’s natural frequency and frequency of oscillation:

	

	
Eqn. ‎3.34

	
	
Eqn. ‎3.35



In chapter 6, the above relation has been presented specifically for a linear tuned vibration absorber and the results for the linear system have been simulated as well.
In the next part, the behaviour of a nonlinear two degree of freedom system is discussed.

[bookmark: _Toc351725375]Forced vibration nonlinear system with two degree of freedom
The previous subsection was for linear systems, whereas, for the nonlinear part, the following free body diagram will show the effect of nonlinear force on the system and the equations for the nonlinear system is written in the following form.






















[bookmark: _Toc351725486]Figure 3‑9: Forced vibration of a system with two degree of freedom

	     
	Eqn. ‎3.36                                                                                         

	
	Eqn. ‎3.37                                                                                                



While,  represents the nonlinear retaining force of Mag-spring.

[bookmark: _Toc351725376]Summary
This chapter described the research reasoning and the approach taken. Furthermore, some preliminary work was presented necessary for the chapter 4. 

It was argued that certain type of nonlinearity would reduce the amplitude at the “natural” frequency for a single degree of freedom system.  It is expected that a hardening spring will modify stiffness as amplitude increases resulting a shift in natural frequency and ensuring that the amplitude does not grow out of control.  For a two mass system, it was argued that the attached spring mass system (for tuning), if spring stiffness increases at the same rate with excitation frequency  and the ratio  of the absorber remains intact to ,  then, the vibration absorption or tuning can be maintained over a wide range of frequencies instead of a single frequency. To achieve this, a softening spring would be needed so that at low frequencies where the amplitude is large the stiffness is low and at high frequencies where amplitude is low the stiffness is high.  This type of variation is expected to give the required stiffness which would increase with increasing frequency. After lengthy search of various types of mechanical springs a magnetic spring was found which in fact gave the required non-linear behaviour both for the single and two degree of freedom systems.  The spring is adopted for this research and its behaviour is characterized.  The later part of the chapter also gave some preliminary formulations which would be relevant to the experimental rig and simulation to be presented in chapter 4 and 5. Finally, the reasoning and formulations of vibration absorption in a system with two degree of freedom were introduced at last part of this chapter, and it will be clarified in more details and explanations in chapter 6. 

[bookmark: _Toc351725377]Numerical Analysis one degree of freedom system

In this chapter, a numerical analysis of a SDOF vibration system with non-linearity will be presented. Mag-spring as a nonlinear spring with hardening behaviour is added in parallel to a vibrating system. The nonlinear effect is expected to curve the vibration amplitude and shift away the system’s natural frequency, only where it is necessary. In other word, if the vibration frequency becomes close to the main system’s the natural frequency then the amplitude of vibration starts increasing to higher values. Due to hardening behaviour of the nonlinear Mag-spring, at higher amplitudes, nonlinearity kicks in and the stiffness of the system is increased; then the natural frequency of the system is shifted to a higher value away from the excitation frequency. Meanwhile, the main system stiffness remains unaffected at normal amplitude of vibration where the frequency of excitation is not near to the natural frequency of the main system.

Section 4.1 reviews the behaviour of one degree of freedom forced vibration system. It has been shown that how a light damping could lead a forced vibration system to a steady state. Moreover, it will explain how a nonlinear spring will be fitted in parallel to the main system with one degree without changing its degree of freedom. The techniques utilised to formulate the equation of non-linear spring have been explained as well. Based on the characteristics of the nonlinear spring, a system with appropriate parameters has been formulated.
Section 4.2 shows how a second order nonlinear differential equation is solved by a written program in MATLAB software. It shows how the initial conditions and the differential equation in a state space form will be used by ode45 function in MATLAB to solve the system.

A parametric study to choose a proper main system with specific forced vibration has been discussed in section 4.3. Simulation results for a harmonic excitation with constant amplitude have been explained in section 4.4. Finally, the behaviour of the system under a forced excitation due to the unbalance mass has been discussed in section 4.5 and 4.6. To validate our numerical simulation, a forced excitation set up with unbalance mass has been built. Experimental setup and results has been fully explained in the next chapter.
 
[bookmark: _Toc351725378]Forced vibration system 
In this section, the behaviour of a forced vibration system with one degree of freedom has been discussed and its parameters have been explained. At the beginning, the analytical solution of a linear system has been studied as a reference case. Also the necessity of light damping in a forced vibration system to achieve steady state solution has been discussed. In addition, forced vibration of a nonlinear system has been formulated as well. Moreover, it has been shown that, how curve fitting is used to formulate the nonlinear behaviour (stiffness) of the system with a polynomial of the order 11.  

[bookmark: _Toc351725379]Forced vibration of a linear system with one degree of freedom 
Equation 4.1 is the differential equation for a linear system with SDOF. The solution to this equation contains two parts, the complementary (homogenous) function and the particular solution due to the forced function, F(t). 

                                                                              Eqn. ‎4.1
  Eqn. ‎4.2
                              Eqn. ‎4.3
  

The unknown coefficient in the complementary part of the Eqn. 4.2 and Eqn. 4.3,  and , are determined by forcing the initial conditions.
Applying initial condition for the undamped system:

  
Finally,
            or 
                                                                                                     Eqn. ‎4.4

Equation 4.4 shows the response of an undamped linear system with forced vibration. As it can be seen from the equation, this response has two harmonic oscillations with different frequencies. Vibrations with periodically changing amplitude resulting from the superposition of two harmonic oscillations (with close frequencies) is called beat.  Beats arise as a consequence of the fact that the phase difference between two vibrations with different frequencies (but near) is constantly varying such that both vibrations are in phase at one moment, after some period of time are out of phase, and then again in phase, and so on. In other word, the component with lower frequency will cover the higher frequency components likes an envelope and this can be seen as beating phenomena when two frequencies are close to each other (Figure ‎4‑1, left). 
Depend on the frequency of excitation, two different conditions could happen.  In the case of  or , the beating phenomena (Figure ‎4‑1, left) with the beating period of   will happen. However, when   or , the beating frequency and amplitude go to infinity (Figure ‎4‑1, right). The vibration amplitude keeps increasing and this phenomenon is called resonance. And that is the reason when designing a system, the system’s natural frequency of should be estimated with keeping in mind that excitation frequency does not go near the natural frequency of the system. 

 In this chapter, it has been shown how to shift the natural frequency away from the excitation frequency by adding nonlinear stiffness to the main system.   
 
[image: ]Amplitude keeps increasing

[bookmark: _Ref339732113][bookmark: _Toc351725487]Figure 4‑1: response of a linear single degree of freedom system with forced vibration. Left, frequency of excitation is different from natural frequency of the system . Right, frequency of excitation and natural frequency of the system are equal . 

[bookmark: _Toc351725380]Light damping
In section 4.1.1 the resonance phenomena has been shown for an ideal undamped system. However, this is a very idealistic situation, because in nature, it is impossible to make a system without energy dissipation, therefore to make the analysis more realistic, a very light damping is introduced, even though the system remains notionally undamped. The response of the forced vibration damped system (Eqn. 4.3) has been analysed to define a light damping coefficient. The term  represents the exponential decaying function of time. However, the behaviour of the term  depends on the numerical value of the  (under the radical); if it is positive, negative or zero.

When damping term  is larger than , under the radical become positive, then exponents in the Eqe. 4.3 become real and no oscillation is possible. This situation is called overdamped response.

When damping term  is smaller than , under the radical become negative, then exponents in the Eqe. 4.3 become imaginary number and oscillations are possible. This situation is called underdamped response.
If damping term  is equal to the , radical become zero. This situation is called critical damping,  response.


Any damping can then be expressed in terms of the critical damping by the nondimentional number , which is called damping ratio, .

[image: ]
[bookmark: _Ref339841968][bookmark: _Toc351725488]Figure 4‑2: diagram of Amplitude ratio verses Frequency ratio for  a forced vibration system – the response of system at different damping ratio  (Tustin 2006)

According to Figure ‎4‑2, for the cases where the damping ratio is less than  < 0.1 although the system is underdamped, the damping does not have much effect on the response of the system. For instance, if the system with mass, , Stiffness 10000N.m, natural frequency is ; if we define damping ratio = 0.01 and ; then damping coefficient, , in the Eqn.4.1 becomes 

[image: ][image: ]
[bookmark: _Ref339746444][bookmark: _Toc351725489]Figure 4‑3: Light damping on a system with forced vibration, left , Right 

Figure ‎4‑3 shows how defining a light damping ( = 0.01) could lead the system to a steady state situation after passing a transient part. A comparison between Figure ‎4‑1-left and Figure ‎4‑3-left shows that by introducing a light damping, the system vibrates with the frequency of excitation force. In this case the response of the system will change to the following equation:

      
                                                                                               
[bookmark: _Toc351725381]Forced vibration of a nonlinear system with one degree of freedom 
The schematic diagram of the system with nonlinear spring is shown in Figure ‎4‑4. Nonlinear spring was added in parallel to the system. The analysis is a forced vibration type with the frequency of excitation of . As it has been discussed in the Chapter 3 that , and. 
Linear spring
Nonlinear spring








(a)
(b)











[bookmark: _Ref316125584][bookmark: _Toc351725490]Figure 4‑4: (a) nonlinear spring was added in parallel to a system with one degree of freedom. (b) Free body diagram of the system with nonlinear stiffness.

Free body diagram of the system has been shown in Figure ‎4‑4(b). The force conducted by nonlinear spring is shown by ; the method used to obtain  will be discussed in section 4.4. The force created by the linear spring is .

Based on Figure ‎4‑4 (b), the equation of the system can be derived as follows:



	
	[bookmark: _Ref317798884]Eqn. ‎4.5



(Eqn. 4.5) is a nonlinear differential equation due to the force, . To solve the equation a numerical method has been used. The Matlab programming to compute the solution of the equation and the results of the simulation will be presented in section 4.5. 

[bookmark: _Ref317798361][bookmark: _Toc351725382]Curve fitting
As it has been explained in section 3.1, the curve fitting equation that will be tested in the model of the non-linear vibration system is the full polynomial equation obtained by curve fitting the data points using matlab function polyfit. The equation obtained is as in Eqn. 4.6

[image: ]
[bookmark: _Ref317796818][bookmark: _Toc351725491]Figure 4‑5: Curve fitting

This nonlinear spring force equation is represented as  in non-linear vibration system model (refer to Eqn. ‎4.5). The nonlinear differential equation does not have an analytical solution, hence to find the response of this equation in time and frequency domain a program in MATLAB software was prepared.  

In the next section, the structure of the program will be discussed.

[bookmark: _Toc351725383]MATLAB software
The Eqn. 4.5 has been developed to model a SDOF vibration system. This is a nonlinear second order differential equation and there is no straight forward analytical solution for this equation. Therefore in this research, the solution for this equation will be computed in a numerical analysis with the aid ODE45 function in MATLAB Software. The MATLAB code has been attached to the thesis (Appendix A). 

[bookmark: _Toc351725384]ODE45 Function
To solve the non-linear vibration equation obtained and displayed in Eqn. 4.5, a separate function of  is built and this function will be called an ordinary differential equation solver, ODE45 using MATLAB. This routine utilizes a variable step fourth order Runge-Kutta Method with 5th order corrector in solving differential equations numerically as follows:

 [t,x]= ode45 (@my_function,[t0,tf],[x0,xdot0]), 

where my_function is a matlab function , which has been used to introduce the nonlinear differential equation. While, t0 introduces the initial time, the final time is tf and x0 is the initial displacement and the initial velocity is xdot0. 
The results of the differential equation are stored in an array called x, which contains in its first column the values of amplitudes and in the second column the corresponding values of velocities, x[x, xdot].
        
[bookmark: _Toc351725385]Initial condition
Although the initial condition is not that important in a forced vibration case (as the excitation force will dominate the vibration), to use the ode45 function the initial conditions are necessary. The system is assumed to start from the rest position, where displacement and initial velocity, . The initial condition should not be out of the operating range.
%initial conditions 
x0=0;  %displacement
xdot_0=0; %velocity

[bookmark: _Toc351725386]State space variables
To use the ode45 function it is essential to write the differential equation in state space form.
xdot1=x(2);

xdot2=-k1/m1*x(1)-1/m1*(a11*x(1)^11+a10*(x(1))^10+a9*(x(1))^9+a8*(x(1))^8+a7*(x(1))^7+... a6*(x(1))^6+a5*(x(1))^5+a4*(x(1))^4+a3*(x(1))^3+a2*(x(1))^2+a1*(x(1))+a0)+.
    1/m1*F0*sin(w*t)-ldamp*x(2)/m1;

xdot=[xdot1;xdot2];

In the above functions the x(1) and x(2) are the x array components, which shown displacement and velocity, respectively. Xdot1 and xdot2 are the first and the second differentiation of the displacement (velocity and acceleration).

[bookmark: _Toc351725387]Frequency domain
Among the key code in programming the model of the vibration system is to determine the maximum amplitude for every frequency set. Since the time constants are dependent to the iterations done in ODE45 function, the array of the highest amplitude varies from one frequency to another. Therefore a dynamic loop is developed to search the highest value in an array and stores it in an exclusive maximum amplitudes array, x_n(i), and this array can be used to plot a graph for maximum amplitude against frequency later. The time of when this maximum amplitude happens is also recorded for verification. The important issue is to make sure the maximum amplitudes are selected from the steady state parts of the time domain. To find the steady state response it is possible to check the convergence of the results to meet a minimum difference between two consecutive maximum. Also it is possible to let the program runs for a longer time; then to pick the maximum after a specific time which certainly the results has been converged. In this program it has been checked that the steady state will happening after 5s in real time domain which is equivalent of 2500 steps in time (in ode45 function dt=0.002s).    

The code to search the highest amplitude in an array is written below. 
%Determine the amplitude of every ω
    		max=0;

    		for b=2500:length(y)
      		x_b=(x{i}(b));
        		if x_b>max
            		max=x_b;
j=time(i);
        		end     		
    		end
x_n(i)=max;

[bookmark: _Toc351725388]Parametric study
To show how nonlinearity could improve the behaviour of a system with one degree of freedom at a forced vibration system (especially when the excitation frequency is near the natural frequency of the main system), a spring with nonlinear behaviour has been introduced in section 4.1.4. This nonlinear spring has a hardening/softening behaviour. At low amplitude of vibration this spring shows hardening behaviour, which means at the beginning it has very low stiffness and gradually it will increase by increasing the amplitude of vibration. As a result the nonlinear spring at low amplitude of vibration does not affect the main system very much which is desirable. On the other hand, when the amplitude of vibration is increased (resonance) the nonlinear spring shows higher stiffness and shifts the natural frequency of the system out of the excitation frequency range.
[bookmark: _Toc351725389]Defining the main system parameters
To choose a main system (stiffness and mass) which is suitable for our nonlinear spring, a series of runs have been preformed.
At the first stage, a system with natural frequency   was chosen and the nonlinear spring was added to the system (in parallel); then a set of runs were defined. The stiffness and mass of the main system were changing in a way to keep constant natural frequency of the main system.

Figure ‎4‑6 shows that the nonlinear stiffness is more effective for the system with lower stiffness and mass at constant natural frequency . This could be predicted as the nonlinear spring will add to the stiffness of the main system and the system becomes stiffer (without increasing the mass of the system); this issue is not recommended for the frequencies lower than natural frequency of the main system as to make the system stiffer were it is not really necessary, however it will help to shift the resonance to higher frequencies which is desirable.
[image: ]
[bookmark: _Ref339819295][bookmark: _Toc351725492]Figure 4‑6: amplitude of vibration verses frequency of excitation (frequency domain) for constant natural frequency of the main system with different stiffness and mass. 

Interestingly all the plots have a common point at the main system natural frequency with constant amplitude of vibration (0.006m).  Moreover, as it can be seen clearly for each set of data there is an excitation frequency which corresponds to two amplitude of vibration.

At the second stage, nonlinear stiffness was added to a system with constant mass (=1kg) with different stiffness. As a result the natural frequency of the main system was not constant.  
A series of runs for this case have been performed; the results have been shown in Figure ‎4‑7.

[image: ]
[bookmark: _Ref339826356][bookmark: _Toc351725493]Figure 4‑7: amplitude of vibration verses the frequency of excitation. Mass of the main system is constant however the stiffness of the main system is different for each set of data.

As it can be seen from the graph the nonlinear stiffness has the same effect on all the series and there is no abnormal result. In other words, this nonlinear spring can be used in systems with different stiffness to get the same effect which is shifting the natural frequency to higher frequencies.  According to the graph in all series of data the natural frequency has been shifted about 10% of the main system natural frequency.

In the third stage, the spring with nonlinearity was added to series of system with constant stiffness and different mass. In this case the natural frequency of the main system was not constant as well. Figure ‎4‑8 shows the results of these series of runs.

[image: ]
[bookmark: _Ref339827781][bookmark: _Toc351725494]Figure 4‑8: amplitude of vibration verses the frequency of excitation. Stiffness of the main system is constant however the mass of the main system is different for each set of data.

As it can be seen from the graph the effect of nonlinear spring was the same on all the cases and shifted the natural frequency of the main system to higher frequencies. 

In this section it has been shown that the nonlinear spring can be used with different main system parameters, mass and stiffness. However it should be notice the effect of nonlinear spring for the extreme cases could be significantly different. For instance, if the main system stiffness is too high, this nonlinear spring will not work significantly (see Figure ‎4‑6) or if the stiffness of the main system is too low, this nonlinear spring could totally change the behaviour of the main system which is not desirable (see Figure ‎4‑6).   

As the maximum stiffness of nonlinear spring is 3000N/m from the above study, it could be concluded that for natural frequency of 100 rad/s, =10000N/m and =1Kg will be a proper main system.

[bookmark: _Toc351725390]Defining the excitation force parameters
Another important parameter in forced vibration analysis is the amplitude of excitation . The magnitude of  should be limited; otherwise the excitation force is beyond the system capacity. Also the introduced nonlinear spring has a limited working range (±0.03m, see Figure ‎4‑5). To maintain in the specific limits a series of runs has been performed for a system with =10000N/m, =1Kg and =0.01 at various . Figure ‎4‑9 shows that if the  goes beyond 15 N the amplitude of vibration for some frequency near the natural frequency goes to infinity. As a results the =5N has been chosen to insure the system does not fail in the specific frequency.

[image: ]
[bookmark: _Ref339844834][bookmark: _Toc351725495]Figure 4‑9: amplitude verses Frequency of excitation for different excitation amplitude for different magnitude of excitation force, damping ration maintain constant =0.01.

[bookmark: _Toc351725391]Results and discussion
According to the parametric study (see, section 4.3), the main system parameters; mass =1Kg, and stiffness =10000N/m has been chosen; The simulation results for amplitude of excitation force =5N, 10N, 15N, 20N, and damping ratio =0.01, 0.02, 0.05, 0.1 has been done, respectively and the behaviour of the main system has been studied in two different conditions. In the first scenario the main system was under an excitation force with constant amplitude, , constant light damping, , and variable frequency from 40rad/s to 140 rad/s. In the second scenario, a nonlinear spring has been added in parallel to the main system as an absorber (see, section 4.1.3). Then, the results of a system with non-linear stiffness compared with the results of the main system (without the absorber). 
[image: ]
[bookmark: _Ref339884544][bookmark: _Toc351725496]Figure 4‑10: amplitude verses frequency of excitation for the main system with and without nonlinear stiffness. =10000N/m, =1Kg, =0.01 and =5N

[image: ]
[bookmark: _Ref347680017][bookmark: _Toc351725497]Figure 4‑11: amplitude verses frequency of excitation for the main system with and without nonlinear stiffness. =10000N/m, =1Kg, =0.02 and =10N

Figure ‎4‑10 to Figure ‎4‑13 show the results of simulation for the main system with and without the nonlinear spring. According to the graphs the nonlinear spring will cause to shift the frequency by about 10%. Also adding a hardening nonlinear spring will not make the system stiffer in the frequencies lower than the natural frequency of the main system. Moreover, the nonlinear spring decreases significantly the amplitude of vibration at the natural frequency of the main system in the systems with very low damping and low excitation force. In addition, in the response of the system with nonlinear spring, there is an excitation frequency that provides two different amplitudes of vibration in the same frequency (one of them is the maximum amplitude) which is an expected response of a hardening spring (see Figure ‎1‑13). 

[image: ]
[bookmark: _Ref347680020][bookmark: _Toc351725498]Figure 4‑12: amplitude verses frequency of excitation for the main system with and without nonlinear stiffness. =10000N/m, =1Kg, =0.05 and =15N

[image: ]
[bookmark: _Ref339915916][bookmark: _Toc351725499]Figure 4‑13: amplitude verses frequency of excitation for the main system with and without nonlinear stiffness. =10000N/m, =1Kg, =0.1 and =20N

In all cases the excitation force and damping ratio has been chosen to maintain the system in the allowable range.  

[bookmark: _Toc351725392]Results of the analysis for an unbalance in rotating machines
Commonly, the excitation in a vibrating system is produced by an unbalance mass in rotating machinery. In this case the unbalance is represented by an unbalance mass with eccentricity of  which is rotating with angular velocity of . In this case,  is not anymore constant and replaced with the . In this case the response of the system with and without the nonlinear spring has been compared as well.

In the unbalance rotating machine as the amplitude of the excitation force is changing by frequency of excitation, , the unbalance parameters should be designed in a way to maintain the system in a working range of nonlinear spring. 

As in the natural frequency of the system, the excitation has maximum affect; suppose   is 12N at natural frequency of the system  then =0.0004 or =0.01kg and  =0.04m.


[bookmark: _Ref339923547][bookmark: _Toc351725500]   Figure 4‑14: Amplitude of vibration verses the Frequency of excitation, for the main system =10000N/m, =1Kg, =0.03kg and=0.04

Figure ‎4‑14 shows the response of the main system (=10000N/m,  =1kg) to the excitation force due to the unbalance mass =0.03Kg with eccentricity of  =0.04m for different light damping. As it can be seen from the graphs that the damping ratio lower than 0.02 is not suitable for this simulation as the results going to infinity before reaching to the steady state. In addition, the amplitude of vibration for the system with nonlinearity is slightly higher than the linear systems; due to the nature of the unbalance force which will increase by excitation frequency. In the next chapter, the above simulation results will be tested for a specific case. 

[bookmark: _Toc351725393]Modelling of non-linear vibration system
To verify the results of simulation a test setup has been introduced. Details have been explained in the next chapter. One of the cases has been chosen to be tested in a test rig. The system consists of unbalanced motor, main beam and magnetic spring so it is simplified to a single degree of freedom system. The unbalance mass on the motor has been selected in a way that the amplitude of excitation force will now cause out of range results for the system. For instance to exert a force with the amplitude of = 12N at the spring natural frequency =100rad/s; an unbalance mass, =0.03kg and eccentricity of =0.04m will be needed as = =0.03* 0.04*1002 =12 N.  

 




Magnetic spring


[bookmark: _Toc351725501]Figure 4‑15: proposed system schematic and free body diagram

The beam is considered as a linear spring based on fixed-fixed ends beam:

 

The equivalent mass of the system = total mass +beam equivalent mass.

[bookmark: _Toc351725394]Summary
In this chapter a single degree of freedom systems with linear undamped vibration and non-linear undamped vibration were modelled and numerically simulated. The programming environment chosen for the simulation is MATLAB, due to its capabilities to simulate the models numerically and yields the results graphically. The reliability of the model is initially tested and verified by determining the frequency at where the resonance occurs in linear vibration system. The correlations gained between the simulation and theoretical calculation allows the code to be used further to simulate the linear and non-linear undamped vibration models. A parametric study has been performed to find out how the nonlinear spring is responding to the forced vibration amplitude in the main system. There are some distinct differences observed in analysing the parametric study. Firstly, it is observed that the resonance of the system is shifted away from about ten percent when a non-linear component is added to vibration system. Secondly, the behaviour of the system response curve has changed due to the nonlinearity, that curved the system’s high amplitude and forcing it down. The resonances are detected at a higher frequency in non-linear model. To validate the results of the simulation an experimental setup has been built for a forced vibration system due to unbalance mass. In the next chapter it has been shown how the experimental set up has been designed.  The information obtained in the numerical analysis will be used in designing the experimental setup especially in determining the domain and resolution of sensing and data acquisition equipment. 

In chapter 6, the simulation of a two degree of freedom system with nonlinear absorber is presented. In the simulation a nonlinear spring with softening property has been used.


[bookmark: _Toc351725395]Experimental Setup and results

An experimental setup has been prepared to validate the numerical analysis results. The main system parameters and forced vibration amplitude were chosen in a way to support the numerical analysis. To do so, the main system with =10000N/m and =1kg has been selected. Also the unbalance mass has been selected in a position to produce the same numerical conditions. This chapter describes the experimental setups that have been conducted (a) to acquire data set of force versus displacement to build a non-linear vibration model and (b) to verify the proposed model that has been developed based on the results of modelling and simulation. Further, it describes the methodology adopted for a lab based manufacturing technique to observe the effect of vibration of unbalance system by introducing non-linearity. In this study the proposed model is selected to match the vibration of single degree of freedom by introducing unbalance mass to show the magnetic spring effect in suppressing and shifting away the natural frequency by attaching the magnetic spring to the system in parallel with the original spring (fixed-ends beam) so both magnetic and traditional springs are deflected in the same amplitudes during vibration and system motion.

[bookmark: _Toc351725396]Design approach
[bookmark: _Toc351725397]Design of the vibration system
As explained in chapter research methodology the experiment is designed based on beam theory. The system is assumed that the fixed-ends beam as a one degree vibrating system, which behaves like a conventional linear spring oscillating in Y-direction (Figure ‎5‑2). The properties of the beam such as length, cross- sectional shape and material in addition to the points of applied forces and ways in fixing the beam are vital to be known in advance to fit in the governing equations of beam theory.  Then the beam also needs to fulfil the following criteria to satisfy the equations:

(1) Homogeneous
(2) Linearly elastic material
(3) Minimum rotations of the beam
The assumptions of the equations are only valid when the deflections are small since they are derived from equations with small theoretical deflection values. The deflections should be an order of magnitude less than fulcrum span L.

To compare the results with the numerical analysis, a linear beam with stiffness =10000N/m has been designed. As it has been explained in section 3.3, the length, thickness and width of the two ended beam has been selected in a way that the mass of the beam with the stiffness of   becomes 1Kg. 

Before the experiment was conducted it was recommended to measure the effective mass of the system. The system consist of a beam a motor and a clip with two bolts to hold the motor to the beam. The effective mass of the total masses can be computed as follow:

Beam = 1.230 kg
Motor = 0.485 kg
Clip = 0.110 kg
Two bolts = 0.05 kg
So:



The rotational movement yielded vertical displacements of the fixed-end steel bar which translated into acceleration, thus could be measured by accelerometer. The vertical movements of the horizontal steel bar are dependent on the stiffness of the structure, which in this case was calculated to be like the calculations below.

K- equivalent:

Where, E = 200 Gpa in our case.
L = 1 m; the length of the beam.
           ; the moment of inertial of the beam cross section 
While:
b = 0.04 m; width of the beam.
h = 0.004 m; Thickness of the beam
With the above assumption the actual stiffness of the system is calculated as bellow:

As it has been mentioned earlier, it is expected to design a system with the stiffness of =10000N/m and mass of =1Kg. However, the actual design shows that the experimental spring stiffness is =10520N/m and actual mass of the system is =1.055kg. As a result to have an acceptable comparison, the numerical simulation for the above condition will be repeated as well.

[bookmark: _Toc351725398]Creating excitation force
It is considered that the force vibration is due to the application of sinusoidal force. It is ubiquitous to find such a sinusoidal force in the form of unbalance in a rotating machine or disc. Rotating motors include turbines, electric motors, electric generators, fans and rotating shafts. The working nature of these motors depends on their unique natural frequency, at which the operating frequency closes to this frequency resonance will happen. At this research, a rotating disc with unbalance mass has been used. The disc was designed in a way to make it possible to change the  (eccentricity) and  (unbalance mass). Figure ‎5‑1 shows a schematic drawing of the unbalance disk and mass. As it can be seen the position of unbalance mass in relation to the centre of disk () and the unbalance mass is changeable.  In the experiment, firstly, the excitation force was created by a DC motor with an unbalanced mass.  DC motor was supplied with DC power generator to control the revolutionary speed of the rotor. The power generator utilised is model Thurlby PL310. Also, with a rotating disc, the unbalance mass was controlled (Figure ‎5‑1).

[image: ]
[bookmark: _Ref336375776][bookmark: _Toc351725502]Figure 5‑1: Unbalance rotating disc with unbalance mass mu (black point)

The amount of unbalance mass and eccentricity has been chosen in a way to create the same amount of excitation force as in the numerical analysis. In the numerical analysis the maximum amplitude of the force, ,  =   was selected in a way to maintain the nonlinear spring in its range; (Maximum amplitude ±30mm and maximum load ±40N). For an excitation force due to unbalance mass which the amplitude of the force is increasing by increasing the excitation frequency, = . .  Cosωt, e (eccentricity) and   were chosen in a way to maintain the nonlinear spring in its range as well. Then in this experiment m and =30 grams was chosen. For instance, the amplitude of the excitation force at the frequency of resonance, 100rad/s is = 0.04 . 0.03 . 1002 = 12N. By applying this excitation force the system with nonlinear stiffness and light damping will not exceeds its limits.

[bookmark: _Toc351725399]Bench top test rig setup
A bench top test facilities has been built to represent the effect of non-linearity of a magnetic spring on a vibrating system. To study and model the non-linearity behaviour of the system, the vibration system is exerted with forced oscillation by utilising a rotating disc as unbalanced mass as depicted in Figure ‎5‑1. The main components of the system are the rotating disc as unbalanced mass which is fixed on a fixed-ends beam that behaves like a linear spring with 1 DOF and a magnetic spring that serves as a non-linear spring. The oscillation amplitude for each frequency of excitation is recorded in time by an acquisition system. The maximum amplitude of oscillation verse frequency of excitation will be resulted from the recorded data.

[bookmark: _Toc351725400]Bench top components
The main components of the bench top test rig are summarized as follows:

(1) Holding frame: fabricated from commercial hollow square steel tubes 40X40 mm. The frame is proposed to hold the motor and beam.
(2) Commercial steel beam 40X4 mm rectangular with one meter length.
(3) DC motor 12V-30W
(4) Circular plate carrying the imbalanced mass fixed on the DC motor shaft.
(5) Magnetic spring with its clamp fixed under the DC motor by bolts.
(6) Beam fixed to the main frame using 8mm bolts (both ends).
(7) DC motor with disc attached at the midway of the beam by 8mm bolts.
(8) A 4mm bolt is used to attach the magnetic spring to the vibrating system.
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[bookmark: _Ref341046374][bookmark: _Toc351725503]Figure 5‑2: The geometries of the main bench top test facilities.

[bookmark: _Toc351725401]Bench top details
The holding frames material is chosen to be hard steel in square form. The cross sectional area is 40mm×40mm with wall thickness of 10mm and the density is 8030kg/m3, which is higher than the density of the beam. The assembly of the frames is designed in such a way (as depicted in Figure ‎5‑2) to make sure that it is sturdy enough to stand high deflection of the fixed ends beam when applying high frequency rotation of imbalanced mass driven by a DC motor. The fixed ends beam is also chosen from a commercial steel, but with lower density, =7750kg. The geometries of the beam are 40mm×4mm×1m. With this geometries and density, the mass of the fixed-end beams to be 1.24kg can be verified. It is assumed that this beam can stand the initial condition of the setup especially no noticeable deflection while holding the imbalanced mass together with motor at static state. The third component is the electric DC motor to drive the revolution of the imbalanced mass. Based on the requirement to fit the purpose of this research, the model of the motor is YA-310-5 developed by Yamamoto Electric Corporation. It is powered with 12V-30W electrical supply and the speed can rotate up to 3000rpm. The default size of this compact motor is 70×3.6×3.6cm with the weight of 180g. However, the shaft length can be custom made and has been extended to 82mm which increases the weight to 200g. At the end of the motor shaft a disc plate is attached. This disc plate serves as an imbalanced mass which its revolutionary motion causes vertical movement of the steel beam. The revolutionary motion of the disc is driven by the motor and the assembly must be cautiously attached in order to make sure that the disc securely fitted at the end of the motor’s shaft. The physical criteria of the circular disc are explained in the research methodology chapter.
[image: ]
[bookmark: _Toc351725504]Figure 5‑3: System which consists of an imbalanced mass, a fixed-end beams and a magnetic spring.

[bookmark: _Toc351725402]Measurement and recording details
In this research a vibrometer model VM-6360 was used to measure the deflections of the oscillation of the steel bar (Figure ‎5‑4). 
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[bookmark: _Ref321469023]

[bookmark: _Ref340848919][bookmark: _Toc351725505]Figure 5‑4: VM-6360 vibration meter and RS232 software and cable

1. Piezo-electric sensor (accelerometer)
2. Function key
3. Hold key
4. Filter key
5. Input connector
6. Sound key
7. Power Key
8. Metric/Imperial conversion key
9. Display
10. Jack for RS232 interface
11. Jack for the headphone

The VM-6360 is a small mobile oscillation meter, appropriate for general vibration measurement on machinery, motors, pumps, compressors and many other industrial applications. It has an external accelerometer and magnetic base to improve frequency response and deliver a more repeatable vibration reading. It displays both English and Metric units. Vibration velocity can be provided in MM/S RMS. Basically the VM-6360 consists of piezoelectric accelerometer and probe which can be mounted magnetically or touch spike. Moreover, it has the ability to communicate with computers by an RS232 cable and software Figure ‎5‑4.  

In this experiment, the VM-6360 was set as an accelerometer, and the data was acquired at a sampling rate of 1000 Hz. The 1000Hz sampling rate was adequate to avoid aliasing effects in the vibration measurement, thus provide repeatable readings. In the data processing environment, the acceleration data acquired was converted to displacement with a transfer function programmed. The schematic diagram of the experimental tests is depicted in Figure ‎5‑5
[image: ]
[bookmark: _Ref341204193][bookmark: _Toc351725506]Figure 5‑5: System schematic diagram

As the entire test rig components were constructively built, the angular speed of the unbalanced mass should be calibrated. Non-contact tachometer modelled DT-2236 was used to measure the angular speeds of the unbalanced mass when the voltages were varied. In order to do that a detector should be attached to the disc as shown in Figure ‎5‑6.

[image: ]
[bookmark: _Ref321475069][bookmark: _Toc351725507]Figure 5‑6: detector on unbalanced mass for angular speed calibration

As the sensor was attached directly at a point on the steel bar to be assumed as the maximum displacement point, the acceleration measurements have been sensed in voltage output. The voltage signal acquired by the sensor was primarily converted by RS 232 from analogue to digital before stored in local PC hard drive and displayed on the PC monitor in real time through the vibrometer software. The transfer function utilised to convert acceleration to vertical displacement (especially at maximum) was obtained by steps as follows:

Amplitude:



For max value 

Then:




In the above written equation  was the angular velocity of the unbalanced mass, and , is the acceleration acquired by the vibrometer. 

[bookmark: _Toc351725403]Experimental procedure
Before starting to take readings for the study, the rig was run, tested and checked by many preliminary runs to make sure that all the system’s components are working properly. 

To gain the response of the system in frequency domain, the following steps have been done:

1) The voltage of the DC supplier was calibrated with the tachometer to find the relation between the voltage and excitation frequency.  In other word, when, the voltage of the DC motor was changed by the DC supplier each time, the frequency of the rotating disc was measured by tachometer.    
2) The frequency of excitation has been changed gradually to find the natural frequency of the system. In the natural frequency of the beam it has been expected to receive maximum amplitude.
3) Around the natural frequency of the system, several runs have been done to find the time response of the system at each frequency of excitation. 
4) Maximum amplitude of the vibration has been selected from the time domain at specific excitation frequency.
5) The maximum amplitude at time domain has been drowned verses the related excitation frequency to have the response of the system in frequency domain.
The results of experimental and numerical analysis have been compared for a linear system and a system with nonlinear spring. In the following, the experimental results have been depicted.

[bookmark: _Toc351725404]Experimental Results
The test rig was run 3 times for each excitation frequency and the average of maximum amplitude for each case was selected as the related amplitude for that frequency to be used in frequency domain graph. The domain of excitation frequency was selected in a way to cover the natural frequency of the system, i.e. in this study the excitation frequency was selected in a wide range of frequency, from 0 rad/s to 250 rad/s (the natural frequency of the system was 96 rad/s). In total 100 steps was chosen to study whole range of excitation frequency. The step of increment in the frequency of excitation was chosen in a way to be smaller step near the natural frequency and bigger step in the lower and higher excitation frequency. In total, to draw amplitude of vibration graph, 300 runs at different frequency of excitation has been performed. These runs have been carried out for both linear and nonlinear system, for a wide range of frequency of excitation from 0 to 250 Rad/s. The results of system with non-linear magnetic spring are tabulated in Table ‎5.1. Figure ‎5‑7 is the magnitude of vibration verses excitation frequency of the system. As it can be seen from the figure, the maximum domain of vibration is at 96 Rad/s. Figure ‎5‑7 shows, when the frequency of excitation become near to the natural frequency of the system the magnitude of vibration is increasing, which ultimately means that at natural frequency of the system the maximum domain happened. Although this domain is less than the numerical simulation, because of the structural damping of the system, resonance frequency was the same for both experiment and numerical simulation. Figure ‎5‑8 is the magnitude of vibration verses the frequency of the excitation for the system with nonlinearity (with mag-spring). When the data set was plotted for amplitudes against frequency as shown in Figure ‎5‑8, it is obviously seen that high jumps in amplitudes recorded for the frequencies in the range of 96 rad/s to 107 rad/s. To make easy comparison with the numerical analysis results all the frequency has been reported in rad/s instead of rpm (round per minute). In addition, the numerical simulation has been repeated for the new condition of the system with =10520 N/m and =1.055kg. Figure ‎5‑9 and Figure ‎5‑10 show an important phenomenon, as it can be seen in the experimental results, there is a sudden drop after reaching to the maximum amplitude due to the nonlinearity of the system. This specific frequency of excitation could be related to two different amplitudes.  This phenomenon cannot be seen in the system without nonlinear spring.


[bookmark: _Ref321696773]Table ‎5.1: Acquired data of frequency and amplitudes in vibration with non-linearity
	RPS
	Mm
	
	RPS
	mm
	
	RPS
	Mm

	51.00
	0.1922
	
	102.99
	7.9756
	
	147.37
	1.7720

	84.36
	0.2670
	
	103.10
	8.0624
	
	147.89
	1.6130

	87.40
	1.1129
	
	103.41
	8.2760
	
	148.73
	1.5460

	89.49
	1.8356
	
	103.62
	8.5405
	
	151.45
	1.5300

	90.33
	2.5248
	
	104.14
	8.6117
	
	153.00
	1.5120

	90.80
	2.7898
	
	104.67
	8.7632
	
	154.00
	1.5000

	92.42
	3.4303
	
	105.19
	8.7845
	
	156.00
	1.4400

	93.10
	4.1303
	
	106.24
	8.9136
	
	158.00
	1.4980

	94.87
	4.3222
	
	109.00
	3.9798
	
	161.00
	1.4300

	95.67
	4.9280
	
	113.00
	3.1875
	
	163.00
	1.4440

	96.29
	5.0473
	
	114.40
	2.8236
	
	166.42
	1.4100

	96.82
	5.4836
	
	120.01
	2.3481
	
	167.47
	1.4263

	97.44
	5.7291
	
	121.32
	2.3397
	
	169.56
	1.4469

	97.86
	5.9517
	
	123.03
	2.2610
	
	173.75
	1.2555

	99.12
	6.6873
	
	125.06
	2.2904
	
	181.07
	1.2550

	99.64
	6.8993
	
	126.03
	2.2799
	
	184.21
	1.2171

	99.96
	7.0062
	
	129.40
	2.1259
	
	192.59
	1.1648

	101.53
	7.2956
	
	138.20
	1.5996
	
	198.87
	1.1733

	101.74
	7.6327
	
	139.50
	1.5770
	
	202.53
	1.2677

	102.05
	7.8643
	
	144.20
	1.5670
	
	206.19
	1.3266

	102.47
	7.8860
	
	144.60
	1.6100
	
	212.89
	1.2797




[bookmark: _Ref321778806][bookmark: _Toc351725508]Figure 5‑7: Amplitude of a system without Mag-spring (as the source of nonlinearity) against the excitation frequency of the system

Figure ‎5‑9 is the comparison of the effect of adding nonlinearity to the system. This plot conveys several clear messages. First of all, the nonlinearity which has been introduced in the system was really a nonlinear spring, as the domain of the vibration increases the nonlinearity interferes and decreases the vibration amplitude by increasing the system’s stiffness, which as a result, will move the natural frequency of the system to a higher value. Secondly, comparing graphs in Figure ‎5‑7, Figure ‎5‑8 and Figure ‎5‑9  clearly shows that adding a parallel nonlinear spring to system is not affecting seriously the rigidity of the system at the frequencies not near to the natural frequency of the system.  


[bookmark: _Ref321696894][bookmark: _Toc351725509]Figure 5‑8: Amplitude of a system with Mag-spring (as the source of nonlinearity) against the excitation frequency of the system

[image: ]
[bookmark: _Ref321780015][bookmark: _Toc351725510]Figure 5‑9: A comparison between two systems with and without nonlinearity (Mag-spring)
Figure ‎5‑10 shows a comparison between numerical and experimental results. For the numerical results stiffness =10520N/m, mass =1.055kg, unbalance mass =0.03kg and =0.04m has been chosen to have similar condition between the numerical analysis and experiment. The only difference is the damping. In the experiment, structural damping cannot be avoided; however in numerical simulation a light damping has been used. As it can be seen in the graph, in numerical simulation with lower damping =0.08, the amplitude of vibration is two times of the experiment; however in both cases, the results look similar and have the same trend. In the numerical with higher damping =0.15 the amplitude of vibration is similar to the experimental results, however the graph of numerical simulation is smother. In other words, in numerical simulation with higher damping, damping will slightly affect the shape of the graph as well.

[image: ]
[bookmark: _Ref341143813][bookmark: _Toc351725511]Figure 5‑10: Comparison between the numerical and experimental results. Numerical results is for a system with k=10520N/m, m=1.055kg, damping ratio =0.08 and =0.15. 

The hardening nonlinear behaviour was clearly seen by the experimental results. As the excitation frequency hits the natural frequency of the system, the amplitude starts to get higher which will make the spring to be more deflected allowing the nonlinear range to be involved in a larger scale, which will increase the system overall stiffness and shift the natural frequency to a higher value. It was interestingly noticed, that when the system almost passes the system’s new natural frequency value, a sharp drop happens Figure ‎5‑8, and this is what is expected of the hardening nonlinear stiffness Figure ‎1‑13.
 
[bookmark: _Toc351725405]Summary
This chapter showed the experimental setups that have been conducted (a) to acquire data set of force versus displacement to build an empirical non-linear vibration model and (b) to verify the proposed model that has been developed based on the results of modelling and simulation. Furthermore, it described the methodology adopted for a lab based manufacturing technique to observe the effect of vibration of unbalance system by introducing non-linearity. In this research the proposed model is selected to study the vibration of a system with single degree of freedom. To simulate nonlinear effect a magnetic spring (Mag-spring) has been used in parallel with the original spring. The initial stiffness of the system was introduced by a fixed- ends beam. The excitation force and frequency was introduced by an imbalance mass of a rotating disc. A DC motor plus a disc used for this purpose. The frequency of the excitation and rotational velocity of the rotor was controlled by a variable DC power supply. The frequency of excitation and frequency of rotation is the same and measured with a tachometer. By adjusting the power source it was possible to have different excitation frequency.  An accelerometer has been used to measure the magnitude of vibration.

The test rig has been run 300 times for two cases, with and without nonlinear spring (Mag-spring). The frequency of the force vibration was changing from 0 to 250 rad/s. the frequency intervals has been divided in 100 frequency steps (smaller steps near the natural frequency of the system); at each frequency the maximum domain has been measured from the time domain response 3 times and the average value has been used to draw the response of the system in the frequency domain. The experimental results clearly show that using additional nonlinear spring in the system could curve the response of the system and shift away the natural frequency of the system by 10%. In additions results shows good agreement between numerical simulation and experimental values; apart from the amplitude of vibration which is lower in the experiment due to structural damping (Figure ‎5‑10). 

In chapter 6 the effect of nonlinear stiffness as a vibration absorber in a two degree of freedom system has been studied. In this study a nonlinear spring with softener behaviour introduced. Softening spring shows high stiffness at low amplitude and low stiffness at high amplitude of vibration. 


[bookmark: _Toc351725406]Tuned nonlinear vibration absorber

The aim in this chapter is to show how Mag-spring (newly invented Magnetic spring) as a nonlinear absorber could enhance vibration cancellation of the main system especially in a forced vibration in the frequencies around the resonance of the main system. It is shown that, this can be accomplished by keeping the natural frequency of the absorber,  intact with excitation frequency by employing a softening spring attached to the absorber mass. This kind of absorber will enhance the system to perform as a self-regulating system by being stiff when frequency is high and soft when frequency is low. In other words, at high frequency the amplitude of vibration is low and the spring at that point will behave as a hard spring. While, at low frequency the vibration amplitude is high and the at that point will behave as a soft spring. This kind of behaviour is expected when providing a system with a variable , so, it will keep following the excitation frequency (when frequency is high,  is high, and when frequency is low,  is low as well). The results are compared with an equivalent linear absorber system. 

Analytical solution of a linear two degrees of freedom forced vibration system is presented (in the chapter 3). Section 6.1 analytically discusses how a 2DOF linear system could perform as a tuned vibration absorber (TVA). Also, the analytical solution of an un-damped TVA is shown in the appendix. The aim here is to study the behaviour of a nonlinear spring instead of linear one in a vibration absorber system. To do so, Section 6.2 presents the softening nonlinear behaviour of the Mag-spring by a polynomial showing relation between force and displacement of spring. 

Using nonlinear Mag-spring as a vibration absorber gives two coupled nonlinear second order differential equations. In section 6.3, the mathematical process to solve these two nonlinear differential equations for the primary system and the nonlinear absorber is discussed. The Matlab program written to solve governing equations is explained as well.

The results and discussion for the nonlinear spring (Mag-spring) and equivalent linear spring are presented in section 6.4; including a study of the effect of mass ratio, effect of damping ratio (light damping), and a comparison between linear and nonlinear TVA. 

Finally in section 6.5, an ideal nonlinear stiffness has been explained and a few theoretical ideal nonlinear stiffness curves for a TVA are introduced. The simulation results for these different curves and the Mag-spring have been compared as well.

[bookmark: _Toc351725407]Tuned vibration absorber
 To design a linear vibration absorber, specific parameters should be properly adjusted. Stiffness and mass of absorber are the two most significant parameters involved in designing an absorber. However, domain of the vibration of the absorber should be maintained in an acceptable range, according to the space provided. Also the design of the effective domain of the absorber (the vibration in this domain remains in an acceptable range), which depends on mass ratio, should be calculated as well.

When  of excitation and the natural frequency of the main system become equal, the domain of the vibration for a one degree of freedom system goes to infinity (without damping). However, when the absorber’s natural frequency and the frequency of excitation become similar to the natural frequency of the main system (called tuned vibration absorber), the domain of the main system remains zero (if the absorber was designed properly).

 Figure ‎6‑1 shows a main system and absorber. Stiffness and mass of the main system and absorber are , , ,  respectively.
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[bookmark: _Ref328421067][bookmark: _Toc351725512]Figure 6‑1: main system (,) and absorber (,)

	
	
Eqn. ‎6.1

	
	
Eqn. ‎6.2


When                                                                                                      

Then, for designing an absorber the following parameters should be considered:

1) 
2)  <= specified space  (half/less of the given space)
3) 
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[bookmark: _Ref351584814][bookmark: _Toc351725513]Figure 6‑2: frequency domain for a system with two degree of freedom

Which the last one can be shown in the form of  
However, for an absorber with nonlinear spring, the method (analysis of the absorber) will slightly be different as there is no a straight analytical solution for the equations of motions (depends on the nonlinearity of the absorber).  in Eqn. 3.23 and Eqn. 3.24 is not constant any more, and it depends on  and  values. Therefore, the definition of  will not be straight forward anymore and  will change with the amplitude of vibration. In the next, When  and are the two natural frequencies of the two degree of freedom system, it can be seen from Eqn.6.1 that when the excitation frequency  equals either of  or , resonance takes place. 

The following example clarifies the above concepts for a system with linear absorber, assume that: 
nd  this gives:

rad/srad/s 

Which means the absorber is tuned to the main system. Therefore,  and   for this system are, 73rad/s and 135rad/s respectively as in Figure ‎6‑2. The forced response for this system is shown above:

If  and  are chosen such that, then,  , that is, the first mass does not vibrate at all.

So, if the main system is a SDOF mass spring  system subjected to a vibratory excitation frequency , then by connecting it to a second mass spring  system with,  the main system will stop oscillating under this excitation. So, the connected mass spring system is serving as a TVA. 

             and                                                                            Eqn. ‎6.3
 Where,  is the main system’s natural frequency and  is the absorber’s natural frequency.

At , a zero response can be gained. 
The zero response cannot be gained when damping is presented to the main system at . But, low response will be delivered for a range of frequencies around .
[image: ][image: ]
x/x0

[bookmark: _Ref331058261][bookmark: _Toc351725514]Figure 6‑3: comparison of domain of vibration between a linear absorber system with damping and without damping. 

The following section will be showing how the nonlinear softening spring is designed and formulated.

[bookmark: _Toc351725408]Non-linear spring 
As shown earlier in chapter 4, the characteristics of non-linear magnetic spring were first calibrated by measuring the maximum amplitude of the system when the load was varied. Figure ‎4‑5 shows the results of the curve fitting; it is a hardening spring. This kind of spring is ideal to be added in parallel to the spring of a single degree of freedom system (SDOF) to control unwanted vibration. In SDOF system, when the amplitude of vibration is minimal, the nonlinear spring shows low stiffness and barely affects the stiffness of the system. However, for high amplitude vibration (resonance), the nonlinear spring shows higher stiffness and could increase the total stiffness of the system, as a result, the natural frequency of the system will be shifted away from the excitation frequency.
 
In addition, it has been mentioned earlier that the aim of this chapter is to use a nonlinear softening spring, which means that it shows higher stiffness at the lower amplitude (higher frequency) and lower stiffness and higher amplitude (lower frequency).

To achieve this goal, it has been decided to use some parts of the working domain of the nonlinear spring which shows the softening behaviour. If the coordinate of the spring could be shifted to a new operating point, it will behave as a softening spring Figure ‎3‑3. Based on this result the non-linearity of the spring was modelled and a graph as in Figure ‎6‑4 has been obtained by means of best curve fitting with 11th order.

[bookmark: _Ref331053961]Table ‎6.1: Calibration data for non-linear magnetic spring
	X (m)
	F (N)
	X (m)
	F (N)

	0
	0
	0.0138
	33

	0.00126
	1
	0.0151
	36

	0.00217
	2
	0.0164
	38

	0.00323
	2.5
	0.0178
	40

	0.00445
	3
	0.019
	42

	0.00562
	5.4
	0.02015
	42

	0.00712
	8.2
	0.02118
	43

	0.00853
	11
	0.0222
	43.9

	0.00958
	17
	0.02337
	43.5

	0.01027
	21
	0.0247
	44

	0.0118
	25
	0.0258
	44

	0.0128
	28.5
	
	



For the purpose of modelling the non-linear characteristic in two dimensional vibration-absorber system, the curve has been refined to represent a vibration of symmetry about the origin position and the region of high, medium and low stiffness are clearly detected. 

Based on these aims, the following graph was emulated. Based on the curve, it is clearly seen that the effective operational amplitude domain of the non-linear system is from 0 to 15mm. The regions of 0-5mm, 5-10mm. 10-15mm represent high, medium and low stiffness respectively.
 
[image: ]
[bookmark: _Ref330917908][bookmark: _Ref331142143][bookmark: _Toc351725515]Figure 6‑4: Modified non-linear calibrated curve

The curve fitting on graph Figure ‎6‑4, produces a polynomial of order 11th for the nonlinear spring with softening behaviour that its coefficients are documented in Table ‎6.2. The mathematical model for the solution is given by:

	
	Eqn. ‎6.4


       
[bookmark: _Ref329516188]Table ‎6.2: Polynomial solution of modified non-linear data
	coefficient
	value

	A0
	0.002896853

	A1
	3874.69756

	A2
	-2590.56601

	A3
	-47765585.5

	A4
	257588759.9

	A5
	6.26569E+11

	A6
	-7.7201E+12

	A7
	-4.93E+15

	A8
	8.69E+16

	A9
	1.79E+19

	A10
	-3.24E+20

	A11
	-1.86E+22



The effective stiffness of the nonlinear Mag-spring can be achieved by running the vibrating system with constant forces in time domain and calculate the related amplitude at each force.  Figure ‎6‑5 shows how the Mag-spring nonlinearity is changing with displacement. As it can be seen from the graph, the stiffness of the spring is from 3800N/m to 100N/m while the displacement is changing from 0 mm to 12 mm. 


[bookmark: _Ref344842279][bookmark: _Toc351725516]Figure 6‑5: Graph of nonlinear stiffness (Softening behaviour)

The non-linear stiffness obtained is then substituted in the main governing equations of two- dimensional non-linear system, which are:

	
	Eqn. ‎6.5

	
	Eqn. ‎6.6



[bookmark: _Toc351725409]Solving two-dimensional non-linear vibration-absorber system in MATLAB
There are analytical solutions for the system with linear absorber in literature as it has been explained in the methodology chapter and in section 6.1 of this chapter. However, for a nonlinear absorber there is no straight forward analytical solution (due to nonlinearity), as the  in the above equation is a nonlinear term in order of 11th. The system is governed by the two equations written in the previous section. The two equations will be simultaneously solved in order to obtain satisfactory solution for a specific frequency in the given time domain. A numerical solution has been performed and the program has been coded in Matlab environment to obtain the solution for both linear and non-linear conditions. The Matlab program is coded such a way that it can solve the two DOF simultaneously. To get the acceptable solution out of the system of nonlinear differential equations, the following adjustment has been done.
   
[bookmark: _Toc351725410]Convergence criteria and maximum permissible time step
The nonlinear equations need to be integrated in time domain. The equations are second order derivative of the displacement of the mass in the main system,, and of the absorber mass, , in time domain. To find the solution for these two differential equations, Matlab ode45 function is used. This function needs three sets of inputs; first, the differential equation itself, secondly, the initial time and final time and lastly, the initial velocity and initial displacement. As  and  in these equations are dependent on each other, they cannot be integrated separately in time domain. To resolve this issue the time domain has been divided to a very small time steps, then ode45 is solved at each time step. In this case if the time steps are small enough, it is possible to solve each equation separately and assume the other parameter is constant. The initial time t, and the final time is chosen t+dt at ode45. The initial conditions at each step are the final values at the previous iteration. Before going to the next time step, the solutions should fulfil convergence criterion, otherwise the iteration should be repeated within the same time step. The criterion is chosen in a way that the difference between the integrated parameters in the two consecutive iterations should be less than 1% of the previous value. 1% has been found realistic after several runs. The size of time step itself is an important issue as well. In our cases the values of dt=0.001 for time step was chosen, as the dt=0.01 was not converging well. This process is shown in the inner loop of flow diagram of Figure ‎6‑6. 

[bookmark: _Toc351725411]Steady state solution and light damping
As it has been introduced in chapter 4, to reach a steady state response, light damping should be added to the differential equations of the system. In the results section, the effect of light damping on a system with two degrees of freedom is depicted. An important issue is to know how many time steps should be taken before reaching to a steady state solution in time domain. To check the steady state conditions in the response of the differential equations, two schemes can be used. In the first scheme, the time domain of the results at extreme parts is checked visually to make sure that the results are converged to a steady state solution before picking the maximum amplitude. In the second scheme a certain criteria is introduced to distinguish the steady state situation with the program itself. In this method, the last three maximum amplitude in time domain is stored in three different variables and as the steady state condition, the difference between the first and third maximum should be less than a one percent of the maximum amplitude (this value could be different if more accurate results required). The position this condition needs to be checked has been shown with “Check steady state” in the program flow diagram on Figure ‎6‑6. When this criterion is fulfilled, the program stop time marching and will start to simulate the next excitation frequency.

[bookmark: _Toc351725412]Time domain to frequency domain criteria
The expectation from the solution is to display the result in frequency domain. This expectation can be realized by coding that screens through all the amplitudes obtained for one set frequency to determine the maximum value. By other words, firstly in each frequency of excitation () the converged time domain of the solution for both the absorber and the main system is calculated and secondly the maximum of this solution selected as the amplitude related to each frequency of excitation. Final results will be the amplitude of vibration verses the frequency or the frequency domain results.

[bookmark: _Toc351725413]Flow diagram of the program
The flow diagram of the steps taken by the program is shown on Figure ‎6‑6. The aim is to find the amplitude of the vibration of the main system and the absorber for a range of the forced excitation from =1 to 500 rad/s. The flow diagram starts by defining initial parameters. There are three types of parameters. The first group are the initial conditions (initial displacement and initial velocity for the main system and absorber), the second group are the constant parameters (damping ratio, mass and stiffness of the main system and absorber and amplitude of the force, F0). The third group are the program counters and controller.

The main part of the flow diagram consists of three loops in each other. The inner loop with the k as the counter checks the convergence of the displacement at each time step this issue has been explained in section 6.3.1. The loop in the middle, time loop, created the time domain response at each frequency of excitation. And it will stop if the response has reached to the steady state response (section 6.3.2). The outer loop, frequency loop, gives the frequency domain of the system. In this loop for each frequency of excitation the time loop is started from the beginning and the maximum domain of the time response at that frequency will store as the amplitude related to that frequency of excitation. 

The solutions obtained from the procedure illustrated on Figure ‎6‑6 and explained in next section are analysed in the MATLAB program and it is explained in more details in appendix.




[bookmark: _Ref345030169][bookmark: _Toc351725517]Figure 6‑6: Program flow to solve 2-DOF
[bookmark: _Toc351725414]State space variables
To solve the differential equations in matlab, it is needed to write the equations in the State space form in different functions (file).  As for a two degree of freedom system there are two differential equations then two functions have been defined as follows:

The first function is related to the main system and is shown as “myfunc_x1”. This function will be called from the main matlab program through the ode45 function. It needs the initial conditions and time domain intervals as inputs. The output of this function will be displacement “y1(1)” and first derivate of the displacement “y1(2)” of the differential equation in time domain.  
function y1dot=myfunc_x1(t1,y1)
 
global x_2 x_2dot wn m1 k1 k2 m e w a0 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 EQN damp1 damp2

F0=2;

y1d1=y1(2);
 

y1d2=-k1/m1*y1(1)+(((a11*(x_2-y1(1))^11)+(a10*(x_2-y1(1))^10)+(a9*(x_2-y1(1))^9)+(a8*(x_2-y1(1))^8)+...
    (a7*(x_2-y1(1))^7)+(a6*(x_2-y1(1))^6)+(a5*(x_2-y1(1))^5)+(a4*(x_2-y1(1))^4)+...
    (a3*(x_2-y1(1))^3)+(a2*(x_2-y1(1))^2)+((x_2-y1(1))*a1)+a0)/m1)+((1/m1)*F0*sin(w*t1))+...
    -y1(2)*(damp1/m1)+(damp2/m1)*(x_2dot-y1(2));
%////
 
y1dot=[y1d1;y1d2];
 
The second function is related to the absorber and is shown as “myfunc_x2”. The state space form of the absorber differential equation is as follows:

function y2dot=myfunc_x2(t2,y2)
global  x_1 x_1dot m2 k1 k2 m e w a0 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 EQN damp2
 

y2d1=y2(2);
 
y2d2=-((a11*(y2(1)-x_1)^11)+(a10*(y2(1)-x_1)^10)+(a9*(y2(1)-x_1)^9)+(a8*(y2(1)-x_1)^8)+...
    (a7*(y2(1)-x_1)^7)+(a6*(y2(1)-x_1)^6)+(a5*(y2(1)-x_1)^5)+(a4*(y2(1)-x_1)^4)+...
    (a3*(y2(1)-x_1)^3)+(a2*(y2(1)-x_1)^2)+((y2(1)-x_1)*a1)+a0)/m2-(y2(2)-x_1dot)*damp2/m2; 
% end
 
y2dot=[y2d1;y2d2];
[bookmark: _Toc351725415]Simulation Results-nonlinear Mag-spring
The nonlinear Mag-spring is tested as vibration absorber in this thesis, therefore, it is necessary to defined the system parameters; like proper absorber mass and light damping before any further analysis and comparison with linear absorber. To select a proper light damping for the system, in section 6.4.1, the effect of damping ratio, on a nonlinear vibration absorber is investigated. In section 6.4.2, the absorber mass has been defined for this nonlinear system, with analogy to a linear vibration absorber. 

After defining the proper parameters for the nonlinear vibration absorber, a comparison with a linear absorber has been conducted. In the first place, the frequency response of a main system with a linear and nonlinear softening stiffness has been compared at different amplitude of excitation in section 6.4.3. In the second stage, mass ratio as an important parameter to control the vibration cancellation range of an absorber has been presented for a linear and nonlinear vibration absorber in section 6.4.4.

Finally, in the section 6.5 to a few theoretical methods are suggested to improve the nonlinearity of the spring in a way to have a self-regulating absorber in a wider working cancellation range of the absorber.    

To achieve this goal, the written MATLAB program was run several times and the results are presented in the following subsections.

[bookmark: _Toc351725416]Effect of damping ratio 
In section 2.2.1 it has been shown that one of the important parameter to define a proper TVA system is the damping ratio. Vibration absorber without damping has a very narrow range of vibration cancellation and a small change in excitation frequency could lead to a very high magnification ratio. Even in the linear absorber finding an optimum damping ratio to design an effective absorber is a complicated issue and has not been fully resolved (Liu and Coppola 2010). However, in this section using damping ratio is limited only to lead the response of the system to a steady state solution; therefore light damping concept has been considered for this issue.   



[bookmark: _Ref346406516][bookmark: _Toc351725518]Figure 6‑7: Main system, Amplitude of Vibration in system with a nonlinear absorber verses frequency of excitation, =5N.

Figure ‎6‑7 shows the amplitude of vibration of the main system verses excitation frequency for various damping ratios. In this figure, the main system stiffness and mass are 10000N/m and 1 Kg respectively; therefore, the natural frequency of the main system is 100rad/s. To make an easier comparison, the same values have been chosen similar to the previous chapters.

As it can be seen from the Figure ‎6‑8; low damping lead to a better cancellation at the natural frequency of the main system and vice versa, however, higher damping ratio reduce the amplitude of the vibration significantly, specially the second peak. As in the linear system, finding an optimum damping ratio to suppress amplitude at resonance with lowest cancellation amplitude could be a potential for another research, which is not the subject of this study (here just light damping has been used to lead the response to a steady state solution). 

The amplitude of vibration verses frequency of excitation of the absorber has been shown in Figure ‎6‑8 at various damping ratios.


[bookmark: _Ref346408475][bookmark: _Toc351725519]Figure 6‑8: Nonlinear absorber, Amplitude of Vibration verses frequency of excitation, =5N

As it can be seen from the Figure 6‑8, at higher damping ratio the second peak nearly disappeared. Also, the first peak has been reduced significantly by increasing the damping ratio. It can be concluded, in contrast with the main system; increasing damping ratio just has positive effect on amplification of the absorber at all frequency of excitation and could lead to a more stable situation.

The above figures show that the nonlinear absorber was tuned properly at the natural frequency of the main system; in the next section, it is discussed how the absorber is tuned to work at natural frequency of the main system, against its nonlinear stiffness. 

[bookmark: _Toc351725417]Definition of the absorber mass with nonlinear stiffness 
One of the important issues to deal with a nonlinear absorber is tuning the absorber to the natural frequency of the main system. Figure ‎6‑9 shows the amplitude of the main system when the Mag-spring is used as a nonlinear absorber. As it can be seen from the figure, different masses have been used for a single nonlinear absorber and the results are showing that none of the cases has tuned 100% to the natural frequency of the main system.  


[bookmark: _Ref346411854][bookmark: _Toc351725520]Figure 6‑9: Amplitude of the main system with nonlinear absorber with different mass ratio at frequency domain. =5N and a light damping ratio=0.05

For instance, the nonlinear absorber with mass 0.7Kg (mass ratio = 70%) has the lowest amplitude of vibration at the frequency of 71 rad/s and for nonlinear absorber with mass, 0.2 Kg (mass ratio=20%), its lowest amplitude is at 136 (rad/s); however the natural frequency of the main system is 100 (rad/s). Therefore, none of the cases tuned the system well. Figure ‎6‑9 shows that the best mass for the absorber to be tuned with the main system is between mass ratio of 40% and 30% and the lowest amplitude of vibration for these two cases is between 95 rad/s and 110 rad/s respectively. 

To find the proper mass matching with the utilized nonlinear absorber, the system was simulated for different mass ratios in this range. The results of this simulation are presented on Figure ‎6‑10. According to the graph the best match for the nonlinear absorber to be tuned with the main system is 0.385kg. 


[bookmark: _Ref346412938][bookmark: _Toc351725521]Figure 6‑10: Amplitude of vibration verses the frequency of excitation for different mass ration at natural frequency of the main system (100 rad/s).
It has been found in this case that to tune a nonlinear absorber with the main system natural frequency, The mass ratio value for the nonlinear absorber should be matched with the gradient of force displacement graph (Figure ‎6‑4) at the near zero displacement  or the stiffness of the origin of nonlinear stiffness graph (Figure ‎6‑5). For instance, Mag-spring nonlinearity starts with  = 3850N/m. Therefore, the proper mass for the absorber is 0.3850 to tune the main system with the natural frequency of the 100 rad/s.

[bookmark: _Ref347491754][bookmark: _Toc351725522]Figure 6‑11: Amplitude of a nonlinear absorber verses frequency at different mass of absorber. =5N and light damping ratio = 0.05
Figure ‎6‑11 depicts the amplitude of vibration verses excitation frequency for the nonlinear absorber with different mass ratios. As it can be seen, the system with lower mass ratio will produce higher amplitude for the absorber and vice versa. 

[bookmark: _Toc351725418]Linear verses nonlinear absorber
In this section, the performance of the Mag-spring as a nonlinear absorber is compared with a linear absorber with =0.385kg and =3850N/m attached to a main system with the stiffness of 10000N/m and mass of =1 kg. The main reason to select these parameters for the main system is the parametric study in chapter four and experiment in chapter five, however, about the parameters of the absorber are totally different. As it has been discussed in the previous section, the optimum mass ratio () for this Mag-spring as a nonlinear absorber is equal to 38.5% of the main system mass. This mass tunes the absorber to the main system natural frequency. The natural frequency of the main system is 100 rad/s. Figure ‎6‑10, shows how the nonlinear absorber with = 0.385kg is making the lowest amplitude for the main system at its natural frequency, hence tunes well with the main system. Therefore, for a proper comparison, the mass of the linear absorber is selected to be 38.5% of the main system; hence the stiffness of the linear absorber should be 3850N/m. By selecting these parameters for the linear absorber, the natural frequency of the absorber and the main system become same as 100rad/s.
 

[bookmark: _Ref346576214][bookmark: _Toc351725523]Figure 6‑12: Magnification ratio of the main system (=10000N/m and =1Kg) verses frequency of excitation in two cases: first with a linear absorber with =3850N/m and =0385Kg; second, with Mag-spring as an absorber with nonlinear stiffness and =0.385Kg. Damping ratio=0.035 and =2N.

Figure ‎6‑12 and Figure ‎6‑13 show the magnification ratio of the main system response with a linear and nonlinear absorber. Both figures show that the range of vibration cancellation is clearly wider after magnification ratio of one. For instance, at 80 rad/s frequency of excitation (with =5N and damping ratio=0.05), the magnification ratio in a system with linear absorber is 3.2; however, for the system with nonlinear absorber the magnification is 2, which shows about 60% reduction in magnification ratio, which is a significant value. Although this improvement is not a constant improvement, this could be as high as 15times reduction in amplification ratio at excitation frequency of 74 rad/s (natural frequency of the two degree of freedom system), or as low as zero at 100 rad/s (which is the natural frequency of the main system). i.e. these values are different from frequency to frequency and depend on systems parameters. 

In addition, the maximum amplification of the system with nonlinear absorber has been reduced significantly at the same damping ratio and excitation amplitude. Moreover, the main natural frequency of the system has been shifted away from the natural frequency of the main system between 5% to 10% depending on the system parameters. In other words, if a nonlinear stiffness is designed properly for working conditions, it could work better than a linear absorber.


[bookmark: _Ref346576216][bookmark: _Toc351725524]Figure 6‑13: Magnification ratio of the main system (=10000N/m and =1Kg) verses frequency of excitation in two cases: first with a linear absorber =3850N/m and =0385Kg; second, with Mag-spring as an absorber with nonlinear stiffness and =0.385Kg. Damping ratio=0.05 and =5N.

It is worth to notice that in linear tuned vibration absorber, the excitation force is not an important issue, as long as using the non-dimensional parameters (like the magnification ratio). However, in a system with nonlinear absorber, excitation force amplitude is important. In other words, when the force is higher, different level of nonlinearity of the absorber will be used.  When high force is applied to the system, it will cause higher amplitude which in turn will deflect the nonlinear spring more. As a result, the nonlinearity will be allowed to play a larger role in the vibration cancellation process. So, when the involvement of the nonlinear effect is enlarged by the high force amplitude, oscillation displacement will be observed of being forced to be suppressed and minimized. 

It can be concluded, that it is really beneficial to make the nonlinear effect kicks in as soon as possible, which in turn will accelerate the vibration cancellation process. In other words, shortening the displacement required to hit the nonlinearity starting point will make the vibration cancellation faster and better.

In the next section, mass ratio parameter, as one of important parameters in a proper dynamic absorber is depicted.

[bookmark: _Toc351725419]Mass ratio study of linear and nonlinear absorber  
In this section, the mass ratio as an important parameter in TVA has been discussed. Role of mass ratio in nonlinear absorber is slightly different from a system with linear absorber as stiffness of the nonlinear absorber is not constant and tuning the absorber and main system has a bit more difficulty. 

Figure ‎6‑14 shows the effect of damping ratio on the range of cancelation for a main system with linear tuned vibration absorbers and different mass ratio. It is clear from the graph that all the absorbers has the same natural frequency and hence tune with the main system. However, Figure ‎6‑9, shows a nonlinear absorber system with different mass ratio; according to the graph, the absorber natural frequency is different from the main system depends on the mass ratio. 


[bookmark: _Ref346580188][bookmark: _Toc351725525]Figure 6‑14: Amplitude of the main system (=10000N/m, =1Kg) with linear absorber with different mass ratio (and stiffness) verse the frequency of excitation, =2N and damping ratio is 0.05.

Although the nonlinear absorber could work with different mass ratio in an acceptable range, it is recommended that a nonlinear absorber is to be used with an absorber mass which gives a wider range of cancelation around the natural frequency of the main system depends on expected frequency of excitation.

Figure ‎6‑15 and Figure ‎6‑10 compare the behaviour of the main system with a linear absorber and a nonlinear absorber. In the linear absorber, all the system’s responses provided with different mass ratios has minimum amplitudes of vibration around the natural frequency of the main system.

To have a fair comparison between vibration absorbers with linear and nonlinear stiffness, the behaviour of the main system (=10000N/m, =1Kg) with a linear absorber (=3850N/m) at different mass ratios is studied.


[bookmark: _Ref346581577][bookmark: _Toc351725526]Figure 6‑15: Closer look to the amplitude of the main system (=10000N/m, =1Kg) with linear absorber with different mass ratio (and stiffness) verse the frequency of excitation, =2N and damping ratio is 0.05.

Figure ‎6‑16 and Figure ‎6‑9 show linear and nonlinear vibration absorber, both have similar behaviour when one single spring has been used with different mass ratio; however, the cancellation range of the system with nonlinear absorber is about 5% wider (Figure ‎6‑17), also the amplitude of vibration is significantly lower (at similar conditions) than the system with linear mass ratios, especially at higher values for the absorber mass. That is due to the nonlinearity in the absorber stiffness, which increases when the vibration amplitude get larger. 

High amplitudes make the nonlinear spring to deflect more, which in turn allows the nonlinear range of the spring to play a larger role in suppressing the high amplitude, which will make the cancellation range wider. This can be noticed when looking at Figure ‎6‑17, that at the first peak of vibration, the nonlinear effect shows a better response in widening the cancellation range than the second peak due to the larger amplitude. 



[bookmark: _Ref346582239][bookmark: _Toc351725527]Figure 6‑16: Amplitude of vibration of the main system (=10000N/m and =1Kg) with an absorber (=3850N/m with different mass) verses the frequency of excitation =2N, damping ratio0.05.

Figure ‎6‑17 compare the natural frequencies of a system with linear and nonlinear absorber at equivalent conditions, i.e. main system (=10000N/m, =1Kg), excitation force (=2N), light damping ratio= 0.05. As it can be seen from the graph, the second natural frequency for a linear and nonlinear absorber is nearly the same.

[image: ]
[bookmark: _Ref346583681][bookmark: _Toc351725528]Figure 6‑17: a two degree of freedom system natural frequencies verses the mass ratio of a linear (=3850N/m) and nonlinear (Mag-spring) vibration absorber. =2N, damping ratio=0.05. 

The lowest natural frequency of the system with nonlinear absorber is about 5% lower than a system with linear absorber in the same conditions, which is a significant improvement.
 

[bookmark: _Ref346585048][bookmark: _Toc351725529]Figure 6‑18: Amplitude of vibration of the main system (=10000N/m, =1Kg) verses frequency of excitation, =2N, of a tune vibration absorber for two different nonlinear stiffness; damping ratio=0.05 

Amplitude of vibration of the tuned nonlinear vibration absorber verses the frequency of excitation for two different nonlinear absorbers is shown on Figure ‎6‑18. To simulate this situation it has been assumed that two nonlinear springs have been used on parallel as an absorber.


[bookmark: _Ref346585430][bookmark: _Toc351725530]Figure 6‑19: a tuned two degree of freedom system natural frequencies verses the mass ratio of a linear and nonlinear (Mag-spring) vibration absorber. =2N, damping ratio=0.05.
Comparison of Figure ‎6‑14 and Figure ‎6‑18 for tuned vibration absorber with linear and nonlinear absorber show that the nonlinear absorber could have at least about 5% improvement in widening the range of natural frequencies (the frequency gap between the two natural frequencies) of the system (Figure ‎6‑19), apart from lowering the amplitude of vibration at system natural frequencies. 

Figure ‎6‑19 shows the natural frequency of a tuned vibration absorber system with linear and nonlinear absorber, as it can be seen the nonlinear absorber (especially at higher mass ratio and lower frequency of the system which is most important) is widening the frequency gap between the natural frequencies of the tuned vibration absorber system with two degree of freedom. 

[bookmark: _Toc351725420]Designing nonlinear stiffness 
As it has been explained earlier the main objective of this chapter (this research) is to introduce a nonlinear absorber to enhance the behaviour of the system near or at its resonant frequency. In the previous section, the behaviour of Mag-spring has been studied as nonlinear absorber. This section, introduces a more precise discussion about how nonlinearity in the means of stiffness could improve the behaviour of a TVA and introduce an effective nonlinear absorber.

[bookmark: _Toc351725421]Design Criteria of Nonlinear Stiffness
The design methods were based on the following points:

· The cancellation point of the main system take place at the natural frequency of the absorber.
· The amplitude of the absorber at cancellation point (of main system) = . 
· Tuned VA (absorber) natural frequency should equal main system natural frequency. 

Four scenarios were approached based on the mentioned points of design shown below.

· First scenario (frequency design)
In first scenario the frequency of excitation is used as a base for designing a nonlinear stiffness curve. In other words, to have a perfect vibration cancelation at any frequency of excitation, the absorber’s natural frequency should equal the excitation frequency. By matching the natural frequency of absorber with the frequency of excitation (at the requested cancelation range), the stiffness of the nonlinear absorber can be calculated for specific mass of the absorber. For example, mass of absorber is 0.385kg, to have a cancelation at excitation frequency of 100rad/s, the stiffness can be calculated as =3850N/m, as   then . And at a frequency of excitation of 99 rad/s for the same mass = 3773N/m. This calculation can be repeated for the whole of desired cancelation range. The result curve has been shown in Figure ‎6‑20( based on frequency). The important issue in this method is to defined proper displacements for this specific stiffness. To overcome this issue, the related displacements values of a linear absorber vibration response graph were used in this regard. i.e., at the beginning, a linear absorber amplitude verses frequency of excitation is calculated, then, the related amplitude at each frequency value that has been used to calculate the maximum cancellation stiffness value was related to the value of . As a result, the graph of nonlinear stiffness verses displacement will be obtained. This stiffness at each frequency should lead to maximum cancelation in the main system. 

· Second scenario ( criteria)
At second scenario, the stiffness is designed based on amplitude of vibration; by keeping in mind that at cancelation point, the amplitude of nonlinear absorber is, where  is absorber stiffness at that specific amplitude of vibration for a nonlinear case. In reverse direction, by having  from a linear simulation graph, stiffness of nonlinear absorber is forced always to play at cancelation point and cancelling the amplitude of main system (Figure ‎6‑21). In other words, the values of  were obtained from a linear absorber vibration response graph. The, each value of  was considered as a cancellation point and the relation  was applied every time for the whole range to calculate the related stiffness at each . That basic method provided the amplitude verses stiffness curve based on amplitude (Figure ‎6‑20,  based on  criteria).

· Third scenario (average design)
At third scenario the average stiffness from the above two method has been used for nonlinear stiffness curve (Figure ‎6‑20,  based on average design).

· Fourth scenario (optimum theoretical design)
Finally, the last scenario is to use a combination of the first and second scenarios together. In this scenario, the use of the linear simulation is not needed any more, for instance, if it is requested to have a cancelation range from 60 rad/s to 100 rad/s as the frequency of excitation is in this range (for any amplitude of force ). From the first scenario, by knowing
the frequency of excitation and assuming an optional mass ratio, the stiffness can be calculated:




 Then, stiffness, and  are known values, by using the second scenario:


Then,  can be calculated. The graph of nonlinear stiffness is known (Figure ‎6‑20, k based on theoretical optimum design).



[bookmark: _Ref346586896][bookmark: _Toc351725531]Figure 6‑20: stiffness of the proposed nonlinear stiffness based on different method of optimization

According to Figure ‎6‑20, the nonlinear stiffness has softening behaviour which means it shows high stiffness at low amplitude and low stiffness at high amplitude. To have a complete and a perfect range of this behaviour, the nonlinear stiffness, vibration amplitude of absorber and frequency of excitation should be matched together to show acceptable behaviour. 

In this research, the related force has been applied to the free body diagram and hence the governing equation. So, the nonlinear stiffness was integrated to produce the nonlinear forces values.


[bookmark: _Ref346589485][bookmark: _Toc351725532]Figure 6‑21: forced created by a nonlinear stiffness based on different model of design 

To integrate the nonlinear force from the nonlinear stiffness, the forward integration and trapezoid rule has been used, which both of them had nearly similar results. Figure ‎6‑21 shows the results of integration for 4 different scenarios, which has been explained previously. 

As it can be seen from the graphs, the results for the design based on x2, and optimum theoretical results are nearly matching each other. The graphs are nearly covering each other at the 0.0005m< <0.0005m, which is nearly linear. This linear part of the graph is very important and play significant role to defined appropriate mass of the absorber. The gradient of this part (which is stiffness) divided by mass will give us the natural frequency of the absorber and can be used at design of the absorber for specific natural frequency of the main system. 



[bookmark: _Ref346747750][bookmark: _Toc351725533]Figure 6‑22: Magnification ratio of the main system (=10000N/m, =1Kg) with different nonlinear vibration absorber verse the frequency of excitation, =2N, damping ratio=0.05 and mass ratio=38.5%

Figure ‎6‑22, shows the main system response verses the frequency of excitation with various absorber nonlinear curves. In addition, the simulation results for the Mag-spring as an absorber and a linear absorber has been compared. The Graph shows significant improvement of the cancelation range at the first frequency of excitation of the system. Moreover, it shows that the introduced Mag-spring as the nonlinear absorber does not have the best performance among the rest of the scenarios, however its results is better than the design which was based on the frequency of excitation.

[bookmark: _Toc351725422]Discussion
The objective of this chapter is to show how an absorber with nonlinear softening stiffness (Mag-spring) could enhance a system when it is vibrating at its own natural frequency. By introducing an absorber to the primary system, the system becomes two degree of freedom with two natural frequencies ( and ) at the two sides of the primary system natural frequency (). The frequencies between the  and  which the amplitude of the main system and the absorber remain limited, it is called the working frequency domain for a two degree of freedom system. In a system without damping this working domain is very limited. As it can be seen in Figure ‎2‑2, the cancelation is happening just at one frequency value of excitation (with is the natural frequency of the primary system) for a linear absorber and then the amplitude of vibration around this points is rising very sharply (specially, in the cases without damping), which ruin the effect of the linear tuned vibration absorber.

This chapter discussed how the parameters of the system (including nonlinear stiffness, mass of absorber and damping of the main system and absorber) are affecting the vibration amplitude of the main system and the absorber. Moreover, it showed that introducing a nonlinear stiffness to the absorber could enhance the primary system vibration at its own natural frequency.

Even after decades of using linear tune vibration absorber, defining optimum parameters is a challenging task (section2.2). By increasing the damping ratio in a linear vibration absorber the range of cancelation is increased. However, magnification ratio of the primary system does not remain near zero and could increase 3 to 4 (section 2.2) times of the excitation amplitude. Figure ‎6‑7, shows how the damping ratio for a nonlinear case is affecting the response of the primary system at different frequency of excitation. Light damping has been used in this research to have a steady state solution for the time domain. Amplitude of steady state response in time domain at each frequency of excitation was recorded to find the frequency response of the system.

The mass ratio is another parameter that could widen the working range of the linear and nonlinear absorber. The size of the absorber mass depends on the amplitude of the disturbing force , Since the absorber must exert a force equal and opposite to the disturbing force which, in turn, will depend on the allowable deformation of the absorber spring, as it has been shown earlier that for a linear absorber ; where , ,  and  are the frequency of excitation force, stiffness of absorber, amplitude of absorber vibration and mass of absorber, respectively. Mass ratio is the mass of the absorber over the mass of the primary system. At zero mass ratio (no absorber) the resonant will be at the natural frequency of the primary system. By adding the absorber to the main system (system becomes two degree of freedom), there are two natural frequencies ( and ) for each mass ratio. 

Figure ‎6‑19 shows that by adding a mass to the absorber (increase mass ratio), the range will be increased. This means, that the natural frequencies of the system with two degree of freedom will move away from the natural frequency of the main system. The Mag-spring with nonlinear stiffness as an absorber has clearly widened the vibration cancellation range between 5% to 10% that depends on the mass ratio and force amplitude used. In the linear absober as the the stiffness is constant the amplitude of the force is not affecting the working range and only the mass ratio will widen the working range of the tuned vibration absorber. However, in the absorber with nonlieanrity, the absorber stiffness is changing, hence changing the working range and effectiveness of the absorber. 

The last section of this chapter investigated various methods to introduce nonlinear stiffness curves. Based on these investigations, four nonlinear softening stiffness curves were provided. The comparison results Figure ‎6‑22 showed that techniques used in providing the curves delivered promising vibration responses in enhancing the absorber ability of lowering the vibration amplitude and widening the cancellation range.    

[bookmark: _Toc351725423]Summary
In this chapter, Mag-spring as a new application of magnetic spring is introduced as a nonlinear softener absorber for the first time. Softening behaviour means that it shows higher stiffness at the lower amplitude (high frequency) and lower stiffness and higher amplitude (low frequency). To achieve this goal, some parts of the working domain of the nonlinear spring which shows the softening behaviour are used. Figure ‎3‑3 shows if the coordinate of the mag-spring is shifted to a new point, it will work as a softening spring. Based on this result, the non-linearity of the spring was modelled and a graph as in Figure ‎6‑4 has been obtained by means of best curve fitting with 11th order. Also nonlinear stiffness graph of Mag-spirng is shown at Figure ‎6‑5. The lower the amplitude of absorber, the higher is the stiffness (3850N/m), and the higher the amplitude of absorber, the lower the stiffness.

The program which was written to simulate the behaviour of a system with two degree of freedom solved the nonlinear differential equation of the primary system and the nonlinear absorber simultaneously. At this iterative program, for all frequency of excitation, the time domain of the amplitude of vibration of the main system and the absorber iteratively was calculated. As the two differential equations are coupled in time domain as well as frequency domain; another inner iterative time loop is used. As a result, time increment is depended to the convergence of the differential equation at the current time. Finally, the maximum amplitude of the response at steady state time domain (at each frequency of excitation) is used to produce the frequency domain of the amplitude of the system.

Finally, the Program was run several times, with different parameters with linear and nonlinear absorber to check the effectiveness of using a nonlinear absorber. It was shown how the light damping coefficient has been used to reach to a steady state response (section 6.4.1). Also it has been shown how the mass ratio will be defined for a nonlinear absorber to be tuned to the primary system (section 6.4.2). At section 6.4.3, which is the leading main goal of this research, the nonlinear Mag-Spring behaviour has been compared to an equivalent linear absorber. At section 6.4.4 two different scenarios were shown, the behaviour of the primary system and the absorber with different mass ratio for a linear and nonlinear absorber. 

Finally, 4 different ideal nonlinear stiffness curves were introduced to be used as vibration absorbers. The response of these various nonlinear verses frequency of excitation is compared with the nonlinear Mag-spring response and a linear response as well (section 6.5). 
The utilised techniques in providing the stiffness curves were found to give encouraging results in regard of vibration cancellation Figure ‎6‑22.  

[bookmark: _Toc351725424]Discussion and Conclusion

The objective of this research is to show that nonlinearity can be used to improve vibration absorption and suppression of unwanted vibrations in a main system due to external excitation. This was done by using the newly invented Mag-spring (representing nonlinearity in the system) to improve a forced vibration system vibrating at its natural frequency, and to show how it will suppress the unwanted vibrations by making the passive system an amplitude dependant (self-regulating) system. To achieve this goal, two investigations of a SDOF system with hardening nonlinearity and a 2DOF system with softening nonlinearity have been performed. 

The first part of the study showed how adding Mag-spring as nonlinear stiffness with a hardening behaviour to a single degree of freedom system could protect the system from unwanted vibration at its natural frequency. When the magnitude of the vibration in the system increases because of resonance, automatically the system updates itself and the stiffness of the system will increase as well. The Increase in stiffness will change the natural frequency of the system and as a result it shifts the resonance to a higher frequency. This method leaves the primary system at its designed stiffness, while the system working normally out of resonance range; and the stiffness only increases where it is necessary to avoid resonance. A parametric study took place to introduce an optimum system. The Matlab simulation and experimental results of introducing nonlinearity to a single degree of freedom system were discussed and summarised. Advantages and disadvantages of the proposed method in compare to other method were investigated. 

In the second part of the study, working stiffness of Mag-spring was shifted to show softening behaviour. It was used as a tuned vibration absorber with small oscillating mass and softening nonlinear stiffness has been used to suppress the response of a relatively large, primary spring-mass oscillator (the main system) at a particular frequency. 
It was shown that a nonlinear absorber could enhance vibration cancellation of the main system, especially in a forced vibration with the frequency near to the natural frequency of the main system. Also, the results were compared with the system without any absorber and with a linear absorber.  Moreover, the effect of amplitude of the excitation force, , has been studied on the system. In addition, it has been shown, how the mass ratio (mass of the absorber over mass of the main system) could modify the natural frequency of the system with two degree of freedom. Finally, some ideal design cases of nonlinear stiffness were suggested and compared to a linear and nonlinear Mag-spring as well.

In this chapter a summary of the results and discussion are explained and further future work is suggested.

[bookmark: _Toc351725425]Numerical simulation of the nonlinear SDOF system
The numerical analysis of the vibration system with non-linearity was discussed. The Techniques utilised to build the equation of non-linear spring were studied. The method to obtain the function of nonlinearity was explained. The importance of introducing light damping concept into the system in reaching to a steady state response was explained. Then, the Matlab programming to compute the solution of the equation for nonlinear vibration system was proposed. 

The results of the system with non-linearity were compared with the results of a linear vibration system. 

With a parametric study (see, section 4.3), the main system parameters; mass =1Kg, and stiffness =10000N/m were chosen. A nonlinear spring was added in parallel to the main system as a nonlinear isolator (see, section 4.1.3). The behaviour of the main system was studied in two different conditions. In the first condition, the main system was under an excitation force with constant amplitude, constant light damping , and variable frequency from 40rad/s to 140 rad/s. The simulation results for amplitude of excitation force =5N, 10N, 15N, 20N, and damping ratio =0.01, 0.02, 0.05, 0.1 have been done respectively (see Figure ‎4‑10, Figure ‎4‑11, Figure ‎4‑12, Figure ‎4‑13). In the second condition,  was introduced as  to the system by an unbalance mass with eccentricity of  which is rotating with angular velocity of , which made it not constant anymore (see Figure ‎4‑14). Then, all the results of the system with non-linear stiffness were compared with the results of the main system (without the isolator). 

The maximum amplitude of each frequency applied was sampled and stored in an array x_n. The amplitudes recorded for frequency range of 40 rad/s to 140 rad/s. The frequency where the resonance happens was seen and analysed, and this frequency is known as natural frequency of the system. The magnitude of amplitude at the natural frequency was high in the simulated program, and in real experiment this high amplitude might cause a structural failure. Of course in this simulation it was assumed that there is no damping effect. However, in reality the structural damping will dissipate the energy, and the maximum domain in experiment is less than the numerical analysis. The important issue is that both numerical and experimental analysis showed the same resonance frequency.

The results obtained of the simulation evidently showed the nonlinear hardening behaviour on the system. By looking at the plots, it can be realised how nonlinearity is improving the overall stiffness of the system. This can be understood by the amplitude suppression that took place when the amplitude started to rise up when the excitation frequency got nearer and nearer to the natural frequency of the system Figure ‎4‑10Figure ‎4‑11Figure ‎4‑12Figure ‎4‑13. By looking at the Mag-spring force-deflection graph, it can be seen that its stiffness is linked to its deflection. So in the simulation, when the amplitude of the system got higher, the nonlinearity kicked in which increased the system’s stiffness and suppressed the vibration amplitude, which as a result shifted the system’s natural frequency to a higher frequency value.  

It was clearly seen that by introducing non-linearity to the vibration system, the vibration amplitude was suppressed and the resonance frequency was shifted from about 95.7 rad/s in linear un-damped vibration system to 104 rad/s in a non-linear vibration system providing about ten percent improvement.

[bookmark: _Toc351725426]Experimental results
A passive single degree of freedom (DOF) system was designed and built based on the numerical simulation results. The test rig is a variable force vibrating system, with the capability to collect the acceleration of a rotating motor. Several runs were performed.  And the frequency of the force was changed from 0 to 250 rad/s. The amplitude of vibration was measured. The data were collected with a data acquisition system and transferred to the computer.

The experimental setups that have been conducted (a) to acquire data set of force versus displacement to build an empirical non-linear vibration model and (b) to verify the proposed model that has been developed based on the results of modelling and simulation. 
To simulate the nonlinear effect, a magnetic spring (Mag-spring) has been used in parallel with the original spring. The initial stiffness of the system was introduced by a fixed-ends beam. The excitation force and frequency were introduced by an unbalance mass on a rotating disc. A DC motor plus a disc were used for this purpose Figure ‎5‑2. The disc used, was designed to have the capability to change the unbalance mass and its radius to control the magnitude of excitation force Figure ‎5‑1. The frequency of excitation and rotational velocity of the rotor were controlled by adjustable power supply. The frequency of excitation and frequency of rotation of the rotator is the same and measured with a tachometer. It was possible to have different excitation frequency by adjusting the power source.  An accelerometer has been used to measure the magnitude of vibration.

The test rig was run several times with and without nonlinearity (mag-spring) for a wide range of frequency from 0 to 250 rad/s. The results of the system tested with nonlinearity are tabulated in Table ‎5.1. Figure ‎5‑7 is the magnitude of vibration verses excitation frequency of the system. The maximum domain of vibration is at 96 rad/s. Figure ‎5‑7 shows when the frequency of excitation become near to the natural frequency of the system the magnitude of vibration amplitude is increasing, which ultimately at natural frequency of the system the maximum domain happened. Figure ‎5‑8 is the magnitude of vibration verses the frequency of the excitation for the system with nonlinearity (with mag-spring). When the data set was plotted for amplitudes against frequency as shown in Figure ‎5‑8, it is obviously seen that high jumps in amplitudes recorded for the frequencies in the range of 96 rad/s to 107 rad/s. Figure ‎5‑9 is the comparison of the effect of adding nonlinearity to the system. This result conveys several clear messages. First of all, the nonlinearity which has been introduced in the system had showed the expected hardening behaviour, that when the domain of vibration amplitude started to get larger, nonlinearity interfered by increasing the stiffness of the system which forced the amplitude to be suppressed causing a shift to the natural frequency of the system to a higher value. Secondly, comparing graphs in Figure ‎5‑7, Figure ‎5‑8 and Figure ‎5‑9  clearly showed that adding a parallel nonlinear spring to system is not affecting seriously the rigidity of the system at the frequencies not near to the natural frequency of the system.  

[bookmark: _Toc351725427]Comparison experimental and numerical simulation for SDOF
Respectively, it is shown in Figure ‎5‑7 the results of the system without nonlinear spring for the experimental and numerical results. In these figures, the frequency of excitation is changing from 0 to 250 Rad/s. The differences between numerical and experimental results are as follows: firstly, the experimental showed lower magnitude for the vibration in compare to the numerical results. The reason of the lower magnitude is that in experimental results there was structural damping in the system. Secondly, in the numerical analysis it was supposed that the linear system consisted of a regular spring to make the investigation easier. But, in reality a leaf spring has been used in the experiment and this spring as a continuous material might have complicated the response and mode, which could have caused the slight difference in results. This could be seen in the graphs of the experiment especially after the resonance which showed higher magnitude.    
 
Figure ‎5‑10 clearly indicated that adding nonlinear spring in both the experimental and the simulation causes a shift to the natural frequency of the system from 96 Rad/s to 107 Rad/s. 

[bookmark: _Toc351725428]Numerical simulation a nonlinear absorber (2 DOF system)
The investigation in chapter 6 represented an attempt of widening the vibration cancellation range ( of the main system in a 2DOF system. This required the Mag-spring to be utilised as a nonlinear softening absorber, which means that it shows higher stiffness at the lower amplitude (higher frequency) and lower stiffness and higher amplitude (lower frequency). The rational of using a softening spring is to make the system self-regulate by making the absorber natural frequency follows the excitation frequency. 

To achieve this goal, some parts of the working domain of the Mag-spring spring which shows the softening behaviour were used. Figure ‎3‑3 shows that if the mag-spring’s coordinate can be shifted to a new point, it could work as a softening spring. Based on this result, the non-linearity of the spring was modelled and a graph as in Figure ‎6‑4 has been obtained by the means of best curve fitting.

Secondly, the program which has been used to simulate the behaviour of the system with two degree of freedom with linear and nonlinear absorber was introduced. At this iterative program, for all frequency of excitation force, the time domain of the amplitude of vibration of the main system and the absorber iteratively was calculated. The maximum of each time domain used to produce the frequency domain of the amplitude of the system.

A parametric study took place in chapter 6 to choose the optimum parameters for both linear and nonlinear systems. The responses of the two systems when applying excitation frequency to both of them were calculated. Then, they were put in comparison to each other.

The results indicated that when introducing nonlinearity to the system, the cancellation range ( got wider and the magnification ratio was decreased due to the amplitude suppression caused by nonlinearity. It was very obvious that softening behaviour will improve the system’s response and proved that it could keep the relation  intact to the excitation frequency (self-regulating), which in turn will widen the vibration absorption range. The interesting point observed from the resulting plots of deferent constant excitation forces used in the system (2N and 5N), that at higher force (5N) the vibration cancellation was higher and the range was wider. This happened because the higher force amplitude made the spring to be deflected further, which allowed the nonlinearity to play a larger role in minimizing the vibration amplitude Figure ‎6‑12 Figure ‎6‑13.    

Finally, four different theoretical optimum nonlinear stiffness curves based on deferent methods were introduced (Figure ‎6‑20) and compared with a linear and nonlinear Mag-spring (Figure ‎6‑22). Three of the represented methods showed a promising response in widening the cancellation range ( and lowering the magnification ratio of the system when compared with the Mag-spring and the linear absorber.

It can be concluded, that the linear vibration absorber can be used only when the disturbing frequency is constant (or it is in a limited domain of frequency), since the absorber is effective only at the natural frequency of the absorber system. The results showed that the nonlinear absorber could reduce the amplitude of vibration of the main system better than a linear absorber. Also, the results showed that the widening of the cancelation range by nonlinear stiffness depends on mass ratio, amplitude of excitation force and the point that the nonlinearity starts to play its role. There is an important issue while designing a nonlinear absorber that the amplitude of the absorber should remain limited to the defined area of the nonlinearity.

[bookmark: _Toc351725429]Conclusion
This research is categorized in two distinctive parts to introduce a self-regulating system. At the first part of the study, a nonlinear hardening spring was added in parallel to a SDOF system (numerically and experimentally). The aim was to show how nonlinearity could enhance the behaviour of a system at its primary natural frequency while it is not disturbing the system’s stiffness in normal working range (SDOF self-regulating system). Simulation and experimental results showed that nonlinearity could shift the resonance frequency of the SDOF system by 10% (hardening of the system), without affecting the stiffness of the system at normal working condition.

In the second part of the research, the Mag-spring has been used as a softening spring in a tuned vibration absorber (2DOF system). In this part, a program to simulate a system with two degree of freedom and nonlinear absorber was introduced. This iterative program gave the vibration amplitude of the main system and the absorber at the frequency domain. The amplitude of the vibration for two linear absorbers with high and low stiffness, were compared to the nonlinear absorber. The results showed that the nonlinear absorber could reduce the amplitude of vibration of the main system better than the linear absorber. Moreover, the cancellation range () was wider about 5% to 10% depending on the system parameters. 

Also, at the end of this research, the nonlinearity of Mag-spring has been compared with 4 different ideal nonlinear stiffness curves based on theoretical concepts. Similar to linear absorber, design of nonlinear absorber is very important issue. Damping ratio is important in this kind of design as could seriously affect the cancellation amplitude, which is directly used at design of nonlinear absorber. Also, there is an important issue while designing a nonlinear absorber that the amplitude of the absorber should remain limited to the defined area of the nonlinearity.  

As a conclusion, the provided benefits from magnetic technology bring a promising solution to the possibility of vibration designing. It was witnessed that by representing the nonlinearity to a vibrating system, the system’s vibration response gets decreased. The use of variable nonlinear stiffness showed that the system can operate as a self-regulating system.

[bookmark: _Toc351725430]Future work 
As discussed in this research earlier, nonlinearity can be used in passive vibration isolation methods to suppress the unwanted vibration more effectively than a linear spring, also an important issue is that introducing nonlinear stiffness in one degree of freedom should have minimum effect for normal condition of the system. Moreover, at two degree of freedom system with nonlinear absorber, the characteristic of the primary system is important while using a specific absorber; in other word, proper design is necessary for both linear and nonlinear absorber.

To cover all these issues the following future works are suggested:

1- In this research to produce nonlinearity, a limited part of a magnetic spring was used, it is very important to study the reasons for this nonlinearity in Mag-spring to make it under control for further usage of the system.
2- In this thesis for suppressing unwanted vibration, nonlinear stiffness was used. It is vital to find out how this nonlinear stiffness will affect normal working conditions of the system, (at one degree of freedom).
3- Finally, in the second part of the research, the use of a nonlinear absorber for a specific primary system was studied. However, a further research is vital to show how this nonlinear absorber (Mag-spring) will affect primary system with various parameters. 
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Appendix

Free vibration with damping


Parameters are then defined:



ω0, is the (undamped) natural frequency. , is the damping ratio. The natural frequency represents an angular frequency, expressed in radians per second. The damping ratio is a dimensionless quantity.
Differential equation now becomes:

Equation can  then be solved by assuming a solution x such that:

γ (gamma) is a complex number.
Substituting into the differential equation gives the characteristic equation which is:


Solving the characteristic equation will give two roots, γ+ and γ−. The solution to the differential equation is thus:

where A and B are determined by the initial conditions of the system:





Steady state variation of amplitude with frequency and damping of a driven simple harmonic oscillator. 
The behavior of the system depends on the relative values of the two fundamental parameters, the natural frequency ω0 and the damping ratio . In particular, the qualitative behavior of the system depends crucially on whether the quadratic equation for γ has one real solution, two real solutions, or two complex conjugate solutions.
In this case, the solution can be generally written as:

where

represents the damped frequency or ringing frequency of the system, and A and B are again determined by the initial conditions of the system:



This "damped frequency" is not to be confused with the damped resonant frequency or peak frequency ωpeak. This is the frequency at which a moderately underdamped ( < 1/√2) simple 2nd-order harmonic oscillator has its maximum gain (or peak transmissibility) when driven by a sinusoidal input. The frequency at which this peak occurs is given by:
.
For an under-damped system, the value of  can be found by examining the logarithm of the ratio of succeeding amplitudes of a system. This is called the logarithmic decrement.





Response of damped system under harmonic force
Equation of motion:
			(1)
 is the amplitude of the driving force and  is the driving frequency. The equation is a nonhomogeneous second order differential equation and has two solutions: homogeneous solution (F0 = 0) and particular solution (periodic force). 
Assuming the particular solution is:
					   (2)
Taking derivatives and substituting in (1):

Equating the coefficients of the sine and cosine terms:


This leads to:



The equation:

Can also be written:

To convert between the two forms to get the constant  and , substitute  and equate the displacements and velocities in both equations. This will lead to:
     ,    
Thus
    ,    
The solution then can be written as:

Where

,  



Using  and  in introducing  and  to be:
 ,  , 
 Deflection under static force
 Frequency ratio
We can write 
 
Where  is the magnification factor and:
 
The total response of the system is the sum of the homogeneous solution plus the particular solution:

Note that the homogeneous solution  dies out with time, and the steady state solution prevails as long as the forcing function is present.






Main program single degree of freedom
clear all
close all
clc
clear global
%global m1 k1 m e w a0 a3 a5
global wn m1 k1 m e w a0 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 EQN ldamp
 
 
%constants and variables
%m1=1.055;
%k1=9660.8073;
%m1=1.055;
m1=1;
k1=10000;
ldamp=0;
m=0.03;
e=0.04;
% a0=0.126;
% a3=7e9;
% a5=2260
% hard spring
a0=-0.015560957;
%a0=0;
a1= 288.4233002;
a2= 1353.713999;
%a2=0;
a3= 22982840.36;
a4= -16445112.06;
%a4=0;
a5= -87047721025;
a6= 64735435094;
%a6=0;
a7= 1.32305E+14;
a8= -9.91056E+13;
%a8=0;
a9= -7.68E+16;
a10= 5.27E+16;
%a10=0;
a11= 5.62E+18;
 
 
%USER INPUT
FREQ_INTERVAL=0.1;
EQN=1; %Vibration system, 1= NON-LINEAR, 2= NON-LINEAR, ODD COEFFS, 3=LINEAR
w0= 90; %0; %103;
w_n= 90; %200; %105;
 
wT=[w0:FREQ_INTERVAL:w_n];
t_final=2;
 
%initial conditions 
x0=0;
xdot_0=0;
 
%natural frequency
%wn=1/2*pi()*sqrt(k1/m1);
wn=sqrt(k1/m1);
 
%computing displacement x(t) and velocity x_dot(t) arrays
for i=1:length(wT)
    w=wT(i);
    [t,x]=ode45(@myfunc_lightdamping,[0 t_final],[x0 xdot_0]);
    time{i}=t;
    xarray{i}=x(:,1);  %displacement is stored in array 1
    xdot{i}=x(:,2); %velocity is stored in array 2
    
 
    %Determine the amplitude of every \omega
    max=0;
    min=1;
    for b=2600:length(x)
       % b=array_position
        x_b=(xarray{i}(b));
        if x_b>max
            max=x_b;
            j=time(i);
        end
        if x_b<min
            min=x_b;
        end
    end    
  
    x_n(i)=max;        
end
% plot (wT, x_n)




























My function SDOF 
function xdot=myfunc_lightdamping(t,x)
 
%global m1 k1 m e w a0 a3 a5
global  wn m1 k1 m e w a0 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 EQN ldamp
 
 
mn=1.055;
%wn=97.7;   % this is the value provided by khaled
 
%Saiful took this wn value by calculation
wn=wn;
 
%F0=m*e*w^2;
F0=30;
 
% state space variables
 
xdot1=x(2);
 
 
if EQN==1
%/////non-linear equation- good 4/2/2012//////
xdot2=-k1/m1*x(1)-1/m1*(a11*x(1)^11+a10*(x(1))^10+a9*(x(1))^9+a8*(x(1))^8+a7*(x(1))^7+...
    a6*(x(1))^6+a5*(x(1))^5+a4*(x(1))^4+a3*(x(1))^3+a2*(x(1))^2+a1*(x(1))+a0)+...
    1/m1*F0*sin(w*t)-ldamp*x(2)/m1;
 
elseif EQN==2
xdot2=-k1/m1*x(1)-1/m1*(a11*x(1)^11+a9*(x(1))^9+a7*(x(1))^7+...
    a5*(x(1))^5+a3*(x(1))^3+a1*(x(1))+a0)+...
    1/m1*F0*sin(w*t);
    
else    
%/////linear equation/////
xdot2=-k1/m1*x(1)+1/m1*F0*sin(w*t)-ldamp*x(2)/m1;
 
 
end
xdot=[xdot1;xdot2];


Two degree of freedom

global damp2 damp1  wn m1 m2 x_1 x_2 x_1dot x_2dot k1 k2 m e w a0 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 EQN x1
 
damp2=1.54; %eta=0.02 light damping ratio for the system
damp1=4;
 
%constants and variables
m1=1; % mass of the main system
m2=(38.5/100)*m1; %mass of the absorber relative to the mass of the main system has been defined.
k1=10000;     %Stiffness of the main system
k2=3850;      %stiffness of the linear absorber (if needed!)

%constants of the polynomial of the nonlinear absorber order of 11th
a0=0.002896853;
a1=3874.69756;
a2=-2590.566005;
a3=-47765585.47;
a4=257588759.9;
a5=6.26569E+11;
a6=-7.72013E+12;
a7=-4.93E+15;
a8=8.69E+16;
a9=1.79E+19;
a10=-3.24E+20;
a11=-1.86E+22;
 
%USER INPUT that will depend on the user specification can be adjusted.
 
FREQ_INTERVAL=1; % steps of the frequency of excitation 
EQN=1; %Vibration system, 1= NON-LINEAR, 2=LINEAR
%the limits of the frequency domain
w0= 0;    % the lowest frequency range
w_n= 500; % the maximum frequency range 
wT=[w0:FREQ_INTERVAL:w_n];
t_final=5; % maximum time domain (s)


% start outer loop for frequency marching.
for i=1:length(wT)
% %    C1=0; %constant for Zi=C-Xi
    w=wT(i);
    tloop_0=0;
    x1=K;
    tloop_start=0;
    tloop=[tloop_0:0.001:(t_final-0.001)];
    %initial conditions 
        x10=0;
        x1dot_0=0;
 
        x20=0;
        x2dot_0=0;
        x2diff=100; %controlled parameter for convergence. 
        
        x1diff=100; %controlled parameter for convergence. 

        % start time marching with 0.001 intervals between time 0 to …
        for r=1:length(tloop) % r is the iteration in time loop
        time_loop = r * 0.001; 
        tloop_end = time_loop;
        x2diff=100; %controlled parameter for convergence. 
        x_2=0;
        x_2dot=0;
        x1diff=100; %controlled parameter for converegence. 
        x_1=0;
        x_1dot=0;

% inner loop start- Checking the convergence criteria at each time step

while x2diff> abs(x_2/20) || x1diff > abs(x_1/20);
        x2_i=x_2; %controlled value 
        x1_i=x_1;

  % ode45, differential equation for the absorber      
 [t2,y2]=ode45(@myfunc_x2,[tloop_start time_loop],[x20 x2dot_0]); %x20_0 and x2dot_0 need to take the values of the previous iteration, careful!!
        time2{r}=t2;
        R2=length(t2);
        time_total(r)=time_loop;
      
        x_2=y2(R2,1);    % reading the displacement of absorber returend
        x_2dot=y2(R2,2); % reading the velocity of the absorber returned
 
        x2(r)=x_2;

% ode45, differential equation for the main system      
       [t1,y1]=ode45(@myfunc_x1,[tloop_start time_loop],[x10 x1dot_0]);
        time1{r}=t1;
        R1=length(t1);
        
        x_1=y1(R1,1);  %21/12/12
        x_1dot=y1(R1,2); % 21/12/12
 
         x1(r) = x_1;
 
                                             
        % Control variables
          x2diff=x_2-x2_i; %x2: current, x2_i: previous
          x2diff=abs(x2diff);
            
          x1diff=x_1-x1_i; %x2: current, x2_i: previous
          x1diff=abs(x1diff);
       
end       % end of inner loop
 
        %for next iteration
        x20=x_2;
        x2dot_0=x_2dot;
        
        x10=x_1;
        x1dot_0=x_1dot;
 
 
                   tloop_start= tloop_end;

        end   % end of time marching (middle loop)


% monitoring the time domain response at critical frequency of excitation frequencies; like the first natural and second natural frequencies; also the in the cancelation zoon; this part does not affect in the program directly and can be omitted.        
    %record x against t at w=90
    if w==80
        tloop80=tloop;
        x180=x1;
        x280=x2;
%         x1_max79=nanmax(x1);
%         x1_min79=nanmin(x1);
    end
%     
    if w==99
        tloop99=tloop;
        x199=x1;
        x299=x2;
%         x1_max90=nanmax(x1);
%         x1_min90=nanmin(x1);
    end
%     
%     %record x against t at w=100
    if w==100
        tloop100=tloop;
        x1100=x1;
        x2100=x2;
%         x1_max110=nanmax(x1);
%         x1_min110=nanmin(x1);
    end
%     
%     %record x against t at w=80.1
    if w==101
        tloop101=tloop;
        x1101=x1;
        x2101=x2;
%         x1_max140=nanmax(x1);
%         x1_min140=nanmin(x1);
    end
    
%     %record x against t at w=100
    if w==125
        tloop125=tloop;
        x1125=x1;
        x2125=x2;
%         x1_max100=nanmax(x1);
%         x1_min100=nanmin(x1);
    end
 % end of monitoring zoon in time domain

% this part will pick the maximum amplitude in the time domain for each frequency of excitation in steady state condition.
% for the main system
    max=0;
    min=1;
    x1(isnan(x1))=0;
    for b=19500:length(tloop)
       % b=array_position
%       ignoreNan(x1(b));
   
        x1_b=(x1(b));
        if x1_b>max
            max=x1_b;
            %j=time(b);
        end
        if x1_b<min
            min=x1_b;
        end
    end    
    
    min=abs(min);
    if min>max
        max=min;
    end
    x1_n(i)=max;
    
    % for the absorber
    max=0;
    min=1;
      x2(isnan(x2))=0;
    for b=19500:length(tloop)
       % b=array_position
           x2_b=(x2(b));
        if x2_b>max
            max=x2_b;
            %j=time(b);
        end
        if x2_b<min
            min=x2_b;
        end
    end    
    
    min=abs(min);
    if min>max
        max=min;
    end
    
    x2_n(i)=max;  
    
end % end of frequency marching.
 


The end result can give information of the vibration behaviour of the main system, the absorber and comparison to the linear two degree of freedom and single degree of freedom (SDOF) system. 





My function for the Main system 2DOF
function y1dot=myfunc_x1(t1,y1)
 
%global m1 k1 m e w a0 a3 a5
global  x_2 x_2dot wn m1 k1 k2 m e w a0 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 EQN damp1 damp2
 
 
%F0=m*e*w^2;
F0=2;
%F0=F0/2;
 
y1d1=y1(2);
 
 
if EQN==1
 
 
%///latest working non-linear 27062012/////////
y1d2=-k1/m1*y1(1)+(((a11*(x_2-y1(1))^11)+(a10*(x_2-y1(1))^10)+(a9*(x_2-y1(1))^9)+(a8*(x_2-y1(1))^8)+...
    (a7*(x_2-y1(1))^7)+(a6*(x_2-y1(1))^6)+(a5*(x_2-y1(1))^5)+(a4*(x_2-y1(1))^4)+...
    (a3*(x_2-y1(1))^3)+(a2*(x_2-y1(1))^2)+((x_2-y1(1))*a1)+a0)/m1)+((1/m1)*F0*sin(w*t1))+...
    -y1(2)*(damp1/m1)+(damp2/m1)*(x_2dot-y1(2));
%////
 
else
y1d2=-(k1/m1)*y1(1)+(k2/m1)*(x_2-y1(1))+((1/m1)*F0*sin(w*t1))+...
     -y1(2)*(damp1/m1)+(damp2/m1)*(x_2dot-y1(2));
 
 
end
y1dot=[y1d1;y1d2];











My function for the absorber
function y2dot=myfunc_ x2(t2,y2)
%global m1 k1 m e w a0 a3 a5
global  x_1 x_1dot m2 k1 k2 m e w a0 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 EQN damp2
 
 
%F0=m*e*w^2;
F0=0;
 
y2d1=y2(2);
 
 
if EQN==1
 
%y2d2=-y2(1)/m2*(1000); % commented to assume k2= constant
 
 
%y2d2=-k2*y2(1)/m2;   
%y2d2=-k2*(y2(1)-C1)/m2; 
 
%working non-linear function// commented on 27062012
y2d2=-((a11*(y2(1)-x_1)^11)+(a10*(y2(1)-x_1)^10)+(a9*(y2(1)-x_1)^9)+(a8*(y2(1)-x_1)^8)+...
    (a7*(y2(1)-x_1)^7)+(a6*(y2(1)-x_1)^6)+(a5*(y2(1)-x_1)^5)+(a4*(y2(1)-x_1)^4)+...
    (a3*(y2(1)-x_1)^3)+(a2*(y2(1)-x_1)^2)+((y2(1)-x_1)*a1)+a0)/m2-(y2(2)-x_1dot)*damp2/m2; 
% end
 
else 
y2d2=-(k2/m2)*(y2(1)-x_1)-(y2(2)-x_1dot)*damp2/m2; 
end
y2dot=[y2d1;y2d2];
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Amplitude of vibration (m)
main system amplitude in frequency domain with nonlinear absorber
F0=5N, light damping ratio=0.05
absorber mass = 0.2 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	7.4033509527276727E-10	3.7823991020846431E-4	5.0020226246859118E-4	5.0046505749119612E-4	5.0097919954818183E-4	4.8962978400886434E-4	5.0219247589206517E-4	5.0301532096384827E-4	5.0372787712383649E-4	5.0502641014407896E-4	5.0604594750395734E-4	5.0741904365388037E-4	5.0879354433767303E-4	5.1031093173162202E-4	5.1209334039460002E-4	5.1395138423365099E-4	5.1577151638669398E-4	5.1789242360652946E-4	5.2022437351113176E-4	5.2296213945210305E-4	5.25353028344864E-4	5.2826136647191513E-4	5.3099620120104643E-4	5.3400703915022849E-4	5.3739923522687122E-4	5.4090929740299026E-4	5.4462480480572983E-4	5.4784287239431845E-4	5.5223727680243223E-4	5.5690181611195433E-4	5.6094366921526507E-4	5.6531323577613799E-4	5.7077522620184017E-4	5.7618080293138027E-4	5.815445422028703E-4	5.8716745827687032E-4	5.9331619789634263E-4	5.9961336715580742E-4	6.0649474624011512E-4	6.1337078748321808E-4	6.2084677859466843E-4	6.28478287747733E-4	6.3710897190903865E-4	6.4507936743211155E-4	6.5429784553986423E-4	6.6453970328561943E-4	6.7433502076043913E-4	6.8494686879290673E-4	6.9661142021107902E-4	7.0882462701592924E-4	7.2070348619135503E-4	7.342402666609811E-4	7.4846946102752104E-4	7.6407441489287494E-4	7.8060344178580937E-4	7.9769767942934459E-4	8.1612295448437204E-4	8.3570334057601555E-4	8.5648794030285626E-4	8.7917901432841585E-4	9.0349506177658616E-4	9.3022652999962582E-4	9.5836677444848298E-4	9.8948845496439684E-4	1.0228084972287901E-3	1.059538207229087E-3	1.0995347921200099E-3	1.1443082797652638E-3	1.1923898256335458E-3	1.2469065493783031E-3	1.3087138950563621E-3	1.3759640787993899E-3	1.4543321593526426E-3	1.5414353892570121E-3	1.6440920348157772E-3	1.7612755768907265E-3	1.9025902620817153E-3	2.0717483020286477E-3	2.2738516128920487E-3	2.5314738340074701E-3	2.85245226503213E-3	3.2982606611687698E-3	3.9354972113142201E-3	4.9920994465380199E-3	7.0444618533759898E-3	6.7353491056314036E-3	6.3940048624758E-3	5.9820485223250905E-3	5.4680388826015896E-3	4.8554433140633796E-3	4.2011615392349424E-3	3.5853648442157014E-3	3.0688476389579208E-3	2.6361321719604053E-3	2.3007460784706412E-3	2.0204042373818602E-3	1.7990742544579999E-3	1.6099831992707034E-3	1.45616595060989E-3	1.3214373164238424E-3	1.2095708428015801E-3	1.1095733766349799E-3	1.0235518308325626E-3	9.4721357111170787E-4	8.7911310989675646E-4	8.1876140647158696E-4	7.639380312255699E-4	7.1511127538362101E-4	6.6974392346522713E-4	6.2901690132337144E-4	5.9059858952257302E-4	5.5632336196000229E-4	5.2317301936237611E-4	4.9275872323224898E-4	4.6501271481505903E-4	4.3820702346327004E-4	4.13704504085813E-4	3.8998588315321102E-4	3.686799765590693E-4	3.474167089517728E-4	3.2769424445989402E-4	3.0867747259253828E-4	2.9015560002330112E-4	2.7338493709708097E-4	2.5645673684217832E-4	2.4051976620860041E-4	2.2514199742671516E-4	2.1067272996981958E-4	1.9610436134556347E-4	1.82330124805593E-4	1.6995341877572721E-4	1.5724951871849701E-4	1.46118309761146E-4	1.3551762493967841E-4	1.2653660810196598E-4	1.1867431900209034E-4	1.1283981104646701E-4	1.0968652249434046E-4	1.0950887170257501E-4	1.1267191735289248E-4	1.1866366926769701E-4	1.2806680114807442E-4	1.4081538960502736E-4	1.5669683059806323E-4	1.7529354051552039E-4	1.9598539859861364E-4	2.2012026127713998E-4	2.4671665807006888E-4	2.7620705172405098E-4	3.0803781299699974E-4	3.4208217862341018E-4	3.7778443612987276E-4	4.1370119102510897E-4	4.4808364507250821E-4	4.7918711945755854E-4	5.0632855584602395E-4	5.2701955505574604E-4	5.4190730179937835E-4	5.5264906291758792E-4	5.5780057482908625E-4	5.5840978228485804E-4	5.5558316193657505E-4	5.4987931010635528E-4	5.4131272924532814E-4	5.3171923116040337E-4	5.203224753571712E-4	5.0780351742925139E-4	4.9473352901987198E-4	4.8114789787930711E-4	4.6746367260386404E-4	4.5363008698178414E-4	4.404312103085384E-4	4.271302293574509E-4	4.14898491548178E-4	4.0244227329891896E-4	3.9051010463767851E-4	3.7885576744116047E-4	3.6781801123594718E-4	3.572526180458001E-4	3.4710890768240612E-4	3.3763661508994002E-4	3.2851361319753263E-4	3.1982571114720464E-4	3.1138221525370496E-4	3.0362855238211202E-4	2.9593472851081897E-4	2.8870350537815091E-4	2.8150343286141767E-4	2.74944543838581E-4	2.6841643944696677E-4	2.6258992734528176E-4	2.5669875640834473E-4	2.5093487959042097E-4	2.45903945213582E-4	2.4047551214267802E-4	2.3575752452141611E-4	2.3047750316911299E-4	2.2625709595680416E-4	2.2171205724157429E-4	2.1773498120751652E-4	2.1309218741097377E-4	2.0954295194627152E-4	2.0557293838586297E-4	2.0183767139828212E-4	1.9856165807150862E-4	1.9495183951969642E-4	1.91640325723411E-4	1.8837318161491601E-4	1.8524542546224533E-4	1.822845928782667E-4	1.792246796859244E-4	1.7616611633759321E-4	1.7359760505259201E-4	1.7098541853180705E-4	1.681951318158534E-4	1.6544984204901945E-4	1.6310250144933945E-4	1.6084446488555639E-4	1.58544461743619E-4	1.5615324303547935E-4	1.5383349822562832E-4	1.5159129755344601E-4	1.4967188001012755E-4	1.4753332423627998E-4	1.4549771713670445E-4	1.4367729041704438E-4	1.4161659577333101E-4	1.3965794230160166E-4	1.3788745567565945E-4	1.3597503120994499E-4	1.3436092304065707E-4	1.32739183122543E-4	1.3104096964604699E-4	1.2930022694821521E-4	1.2773272850327401E-4	1.26179826099E-4	1.2406977206370331E-4	1.2310452605411405E-4	1.2177087092492801E-4	1.2020183125784001E-4	1.1881845673429546E-4	1.1730706754542321E-4	1.1609122467422746E-4	1.1462273324147244E-4	1.1337777142179426E-4	1.1225906846260831E-4	1.108001020407775E-4	1.0967043338133926E-4	1.0803411221788946E-4	1.0729053125766701E-4	1.0606048044503031E-4	1.048464828807783E-4	1.0391005747405251E-4	1.0256318093340099E-4	1.0164460919081803E-4	1.0025270527068701E-4	9.9562951191454249E-5	9.8571308573699336E-5	9.7332768982711528E-5	9.6529482512554973E-5	9.5331088884958027E-5	9.4574857813311682E-5	9.3579964488397913E-5	9.2701717241917679E-5	9.1853958144115538E-5	9.0805687712303007E-5	9.0106974255932718E-5	8.9087073625743546E-5	8.8307600218848087E-5	8.7312330952509206E-5	8.6532642362630323E-5	8.5844600001004067E-5	8.4978550937535527E-5	8.4269414261040038E-5	8.3474067187907101E-5	8.2832584885308381E-5	8.1887255845884203E-5	8.1110871102212879E-5	8.0489456388922525E-5	7.9651826988794394E-5	7.9080249411659845E-5	7.8372993143840144E-5	7.7715445168319007E-5	7.6954670580479094E-5	7.6442529820040689E-5	7.56498166342498E-5	7.4943085876334842E-5	7.4319839935761356E-5	7.3634255436715867E-5	7.3146731124299334E-5	7.2474063474652723E-5	7.1971155810949001E-5	7.1281695703159006E-5	7.0813522513646935E-5	6.993192273078988E-5	6.9069024182334397E-5	6.8889280487801507E-5	6.8445342620415898E-5	6.7829190020540214E-5	6.7326893689613549E-5	6.6831481239982079E-5	6.6204151075645732E-5	6.5799545261045745E-5	6.5021472658449651E-5	6.4583843013252794E-5	6.4056328838977598E-5	6.3679941754574197E-5	6.3201391170309313E-5	6.2661531233596502E-5	6.2206214976516318E-5	6.1780663149213678E-5	6.1229404391703723E-5	6.078408439234132E-5	6.0334163596974802E-5	5.9631523129918486E-5	5.9383664790667336E-5	5.9055987409032538E-5	5.8511279922800606E-5	5.8100193557324752E-5	5.7779850561791901E-5	5.7298934094067828E-5	5.6900589336895203E-5	5.6515995211457911E-5	5.6000094800517485E-5	5.5604608029918974E-5	5.5177823056333846E-5	5.4567638676294795E-5	5.4564110474548503E-5	5.4147171808975496E-5	5.3756774210265598E-5	5.338421568456611E-5	5.2853223971185474E-5	5.2611118736584599E-5	5.2219941725777413E-5	5.1813220306682551E-5	5.146402650204945E-5	5.1219751405317903E-5	5.0784410800804235E-5	5.0507811797379111E-5	5.0194392322538708E-5	4.9789423988845925E-5	4.942504945721743E-5	4.9111670802543955E-5	4.8771338781485495E-5	4.8552464215499007E-5	4.8147974811863546E-5	4.7829594373888438E-5	4.7497784814358808E-5	4.7253636090627527E-5	4.6976499193042065E-5	4.6700246479118321E-5	4.6242601541307924E-5	4.5972115782972985E-5	4.5684971001794017E-5	4.5453701148944528E-5	4.5165675411925836E-5	4.4781125137482133E-5	4.4554659651467504E-5	4.4203141020704822E-5	4.4059551806645617E-5	4.3804312556317724E-5	4.3557348419841003E-5	4.3205896176500702E-5	4.2995358759462402E-5	4.2527446287194301E-5	4.2456282359442232E-5	4.2149525239315304E-5	4.18711823491611E-5	4.1633061018699004E-5	4.1412098007630314E-5	4.1073279816054101E-5	4.081695020947516E-5	4.0634932369965404E-5	4.0420425350991898E-5	4.0059475716177602E-5	3.9720937921584514E-5	3.9729564977655573E-5	3.9472570608649256E-5	3.9240732874690334E-5	3.903224295158935E-5	3.8808963342397212E-5	3.8577780202375613E-5	3.8378143570743846E-5	3.8023510952632552E-5	3.7952158698181642E-5	3.7641048208180958E-5	3.7526403730007914E-5	3.726933982874045E-5	3.7091418252121543E-5	3.685348872229444E-5	3.6629612207454264E-5	3.6428799798044773E-5	3.6121033360009283E-5	3.5968369209193388E-5	3.5830305423975533E-5	3.5650427123066122E-5	3.5375200495334147E-5	3.5258700701268011E-5	3.5008417243946798E-5	3.4820248953057796E-5	3.4596490311001298E-5	3.4472840427340559E-5	3.414674436442201E-5	3.3986953957397603E-5	3.3754746172801372E-5	3.3669374522158314E-5	3.3479264671418838E-5	3.3297964828945013E-5	3.3190117860569719E-5	3.2994454214855401E-5	3.2810811877925768E-5	3.267527529922061E-5	3.2440076045508501E-5	3.2352974933973889E-5	3.2031956560022759E-5	3.1980333057769944E-5	3.1830043337340422E-5	3.1609719444484349E-5	3.153518792348564E-5	3.1247311927385256E-5	3.1168780246640603E-5	3.0951908200364444E-5	3.0826940005351104E-5	3.0733014164166136E-5	3.0467114582642506E-5	3.0342212880912248E-5	3.0177611440097005E-5	3.0080598080199708E-5	2.9882593871117789E-5	2.9736855317834385E-5	2.9636462003917608E-5	2.9467615879446692E-5	2.9325872597499501E-5	2.9125192498248556E-5	2.9033215146471156E-5	2.8864579744574386E-5	2.870092977819556E-5	2.8596583215361502E-5	2.8484288451869226E-5	2.8321279352620956E-5	2.8163648708355789E-5	2.8023466942932788E-5	2.7872120658972648E-5	2.7816356463978041E-5	2.7606887769595727E-5	2.7441435865512428E-5	2.7357353680169257E-5	2.7180737919905906E-5	2.7083591743019908E-5	2.6941961475422355E-5	2.6914574012444785E-5	2.6721833309269689E-5	2.6616494580189592E-5	2.6474856812372009E-5	2.627837510136956E-5	2.6118740731156012E-5	2.6135864373115018E-5	2.6032301372436288E-5	2.5855047701996117E-5	2.569319994507401E-5	2.5601652959487574E-5	2.5450505779110107E-5	2.528124765301176E-5	2.5279687879588193E-5	2.5191572794857816E-5	2.5000663044329298E-5	2.4910482101007688E-5	2.4823424123671211E-5	2.4664341230322606E-5	2.4527838926585052E-5	2.4431706179455322E-5	2.4398477277407699E-5	2.4235724048192554E-5	2.4094683900963012E-5	2.4056272277924123E-5	2.3933529428469217E-5	2.3723705626571086E-5	2.36621039476944E-5	2.3644199805095499E-5	2.3477653224214289E-5	2.3393404864779771E-5	2.3314316982470885E-5	2.3181427785698955E-5	2.3112589407052101E-5	2.2973833999372013E-5	2.2907164811515607E-5	2.2797129068311871E-5	2.2670148763296842E-5	2.2591715638649903E-5	2.2520046716378973E-5	2.2046898852613507E-5	2.2311674724008788E-5	2.2200983154049479E-5	2.2120508155340711E-5	2.2045000998417603E-5	2.1917886599846806E-5	2.1806346391598955E-5	2.1727610961614688E-5	2.1623919200050473E-5	2.1531872514720682E-5	2.1467054503962365E-5	absorber mass = 0.3 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	2.8828761947295669E-9	3.7821126021980619E-4	5.0032137328746514E-4	5.0067086989712963E-4	5.012773486378643E-4	4.9003004589549934E-4	5.0208748835674395E-4	5.0287056429475002E-4	5.045638561884593E-4	5.0501827723620999E-4	5.0693933197176679E-4	5.0749977893886167E-4	5.0928352017880305E-4	5.1149416476863887E-4	5.1355318091491416E-4	5.1550416792540792E-4	5.1729639531184499E-4	5.201174297643753E-4	5.2270925525758221E-4	5.2541243008513792E-4	5.2882375518032126E-4	5.3143824157723463E-4	5.3449231033277339E-4	5.3834611593965532E-4	5.4096780919179175E-4	5.4520884885921603E-4	5.4984556631812031E-4	5.5379824566593701E-4	5.5776916068139848E-4	5.6309277058116751E-4	5.6906675749710228E-4	5.74000751728314E-4	5.7942686229531151E-4	5.8623418212727998E-4	5.9233874780216533E-4	5.9864127249716699E-4	6.0661677615669429E-4	6.1357655192606454E-4	6.2076212492105914E-4	6.2954253733452504E-4	6.3899105157262106E-4	6.46431526075381E-4	6.5716243558687926E-4	6.6809346643907706E-4	6.789136745036185E-4	6.9085810768795819E-4	7.0377219692224432E-4	7.176345579716334E-4	7.3179151751679003E-4	7.4599818129661454E-4	7.62271786298015E-4	7.7973140251356434E-4	8.0037594991028073E-4	8.1881321169479228E-4	8.4212228617782097E-4	8.6399139521860506E-4	8.9114518782638648E-4	9.2031522886668645E-4	9.5006654948826767E-4	9.8414284739878908E-4	1.0201202868254399E-3	1.0623363497153401E-3	1.1066689402746421E-3	1.1590850345297953E-3	1.2145315044382043E-3	1.2820211024138124E-3	1.3610404111963543E-3	1.4440430159702031E-3	1.5503881049078567E-3	1.6670939144242741E-3	1.8183487420375501E-3	2.0055231176883612E-3	2.2378952846715447E-3	2.5668283557254202E-3	3.0628697861267099E-3	4.5759875872421734E-3	4.3672095644679797E-3	4.1586771254086465E-3	3.94187693933942E-3	3.7062370062479338E-3	3.4422483655947578E-3	3.147964048074174E-3	2.8322749761566998E-3	2.5124376172406412E-3	2.200826553539959E-3	1.9249085378226043E-3	1.6891692139308226E-3	1.4783730720108721E-3	1.3100476164726621E-3	1.1592725980476501E-3	1.0379464118802021E-3	9.2741550937109165E-4	8.3794298828965079E-4	7.5334147689687901E-4	6.8458861477285E-4	6.1892696213738105E-4	5.6478198873314005E-4	5.1160118512701602E-4	4.6696968388221721E-4	4.230998035102635E-4	3.8400863944699988E-4	3.497450004056538E-4	3.1571351251235858E-4	2.86584632527562E-4	2.5806000840212552E-4	2.3332036852787594E-4	2.0835158836599393E-4	1.8749434658903267E-4	1.6773163309593932E-4	1.4988011041081631E-4	1.3692729064962675E-4	1.2579932603754397E-4	1.2028867002177803E-4	1.1807725943009348E-4	1.2068241932265701E-4	1.2949599478686801E-4	1.4035112491678201E-4	1.55393018516417E-4	1.7211502770975401E-4	1.9129879842561887E-4	2.1207014494684589E-4	2.3482187148343012E-4	2.596253735546921E-4	2.8663852935924852E-4	3.1586457639944002E-4	3.4593760798662219E-4	3.7967919086693549E-4	4.1653268618348498E-4	4.5640290963449431E-4	4.9948577650686123E-4	5.4716231352539522E-4	5.9843115418632329E-4	6.5303825927701478E-4	7.1208203736378508E-4	7.7196740969033572E-4	8.305010388279209E-4	8.8432303643325605E-4	9.2774824843607179E-4	9.6128299863599805E-4	9.8288574679869208E-4	9.9224597310894748E-4	9.9229566227038483E-4	9.842286315362896E-4	9.7060756150454247E-4	9.5043701661056204E-4	9.2763110794126221E-4	9.0169384530599747E-4	8.7376321569588721E-4	8.4480140972179746E-4	8.1498026525363035E-4	7.8545619832257594E-4	7.5607531476702932E-4	7.2743904067079244E-4	6.9946267321662869E-4	6.7295464452878909E-4	6.4754053727593408E-4	6.229693465274064E-4	5.9806040600024924E-4	5.7756092964959924E-4	5.5655940272617097E-4	5.3629680669333107E-4	5.1810694988835152E-4	4.9936123095305803E-4	4.8280840499922696E-4	4.6714945209253722E-4	4.5241757551142003E-4	4.3841608282740223E-4	4.2525826838786421E-4	4.1255516639738702E-4	4.0010925925451304E-4	3.8931338754315329E-4	3.7838781564253647E-4	3.6773175791856644E-4	3.5782931736464795E-4	3.481834925823741E-4	3.4002570907390564E-4	3.3135986764097614E-4	3.2346548758671015E-4	3.1527314241208156E-4	3.0848384170461776E-4	3.012451310159411E-4	2.9385595770201446E-4	2.87421851666306E-4	2.8120409568059101E-4	2.7554036290620911E-4	2.6905099850213477E-4	2.637750653521241E-4	2.5862382838996706E-4	2.5376674059622752E-4	2.4837582911456174E-4	2.4367558353963599E-4	2.385810988286366E-4	2.3443346575121452E-4	2.3030934432723607E-4	2.2584867873464513E-4	2.2200985499476822E-4	2.1768577413066659E-4	2.1398236768421842E-4	2.1057457896951802E-4	2.0689581730320899E-4	2.0352097556710854E-4	1.9984778620753987E-4	1.9667700738343065E-4	1.9345852720594237E-4	1.9042832172081435E-4	1.874684623462905E-4	1.8450538700968172E-4	1.81739480539979E-4	1.788781713754583E-4	1.7592899217471354E-4	1.7349987159293701E-4	1.7114900478709699E-4	1.6865906413134044E-4	1.6611134389784849E-4	1.6401740081029901E-4	1.6139045494063638E-4	1.5932771072098533E-4	1.5714091662857258E-4	1.5477789101586231E-4	1.5248198100131205E-4	1.5065785673472345E-4	1.4904318053097403E-4	1.4692922181513401E-4	1.4501876146624332E-4	1.4300409597642051E-4	1.4115219087645699E-4	1.3949432063820432E-4	1.3738676698036445E-4	1.3617993226057703E-4	1.3381877817546749E-4	1.3217667797627033E-4	1.3068978697167182E-4	1.29391460788728E-4	1.2807277347273336E-4	1.2603947948365421E-4	1.2485191594536533E-4	1.2275869949558921E-4	1.222019087446293E-4	1.2038365554241977E-4	1.1935729696790066E-4	1.1794758213572366E-4	1.1628161212052075E-4	1.1544125246273576E-4	1.1345209465290431E-4	1.1303757227348546E-4	1.1130730060508929E-4	1.1037685877558401E-4	1.0915265479713001E-4	1.0756417486689701E-4	1.0693496209113627E-4	1.0542032353933203E-4	1.04792633607604E-4	1.0345154442906843E-4	1.0236111458418724E-4	1.0114176234243603E-4	1.000780624947825E-4	9.9526946609678957E-5	9.8198175059233315E-5	9.7651723409665644E-5	9.6309658601035595E-5	9.5773918507853292E-5	9.4559999215395538E-5	9.3854911355627588E-5	9.2794392088015124E-5	9.1890147055221708E-5	9.117442863380444E-5	9.0133711814990901E-5	8.9375135863589358E-5	8.8508045859064227E-5	8.7531749835021046E-5	8.6576572832364109E-5	8.5990194697942767E-5	8.5234414451819737E-5	8.4408002197676742E-5	8.389626082991127E-5	8.2810737780423196E-5	8.244760645636518E-5	8.157987821182989E-5	8.0780776816959942E-5	8.0169937507060181E-5	7.9327741946827606E-5	7.8680619645017045E-5	7.7987006817272574E-5	7.732526655726283E-5	7.6458649573823243E-5	7.6021518800371244E-5	7.5309849219826506E-5	7.4855698830663355E-5	7.404550642502892E-5	7.3391956792695924E-5	7.2945694299564253E-5	7.2338338762891814E-5	7.1887828968840428E-5	7.093664031864728E-5	7.0535854773771324E-5	6.9848879533002933E-5	6.9328890257191098E-5	6.8995826666369797E-5	6.8308629041578982E-5	6.7753340701507046E-5	6.7348374726259794E-5	6.6768046025283447E-5	6.6271815135725902E-5	6.5656750768251613E-5	6.5159551467657906E-5	6.4656112224831478E-5	6.4023963412261921E-5	6.3562043508658765E-5	6.3346392702974996E-5	6.2635779917803475E-5	6.2253030801847023E-5	6.1653483859813518E-5	6.1347215908114948E-5	6.0958262765094298E-5	6.0128677966613206E-5	5.9947910190526343E-5	5.9616404825016316E-5	5.9224504025946008E-5	5.8658796763942014E-5	5.8299464201915803E-5	5.7920828355176866E-5	5.7481969518125898E-5	5.6781184621037138E-5	5.6575933738689714E-5	5.6315032842244371E-5	5.5717117240479527E-5	5.5359686705455422E-5	5.5029154500217197E-5	5.4575793867550505E-5	5.4271495857695537E-5	5.3818678866252511E-5	5.3370347127811141E-5	5.3235645928468415E-5	5.2935443149169514E-5	5.2314512714159805E-5	5.1791575391848397E-5	5.1716922892646857E-5	5.1460037569630009E-5	5.0967956981567133E-5	5.0566665077192534E-5	5.0444954044852329E-5	5.0024277360050021E-5	4.9764569188576317E-5	4.9368021598784595E-5	4.897423433569921E-5	4.8678312232626503E-5	4.8491317130528334E-5	4.8083696404186529E-5	4.7613530960686347E-5	4.7617572259983895E-5	4.7140517779017198E-5	4.6871050474777297E-5	4.65707855182724E-5	4.6343687711112937E-5	4.5849926070629314E-5	4.5769767287769903E-5	4.5484084030157798E-5	4.5030103259288938E-5	4.4972845172403223E-5	4.4407438699743948E-5	4.4284156473612602E-5	4.3945578726734795E-5	4.3808707917253875E-5	4.3454954574913331E-5	4.3204119653997703E-5	4.307391455339461E-5	4.2591325997508542E-5	4.2542810862297717E-5	4.2101761244869009E-5	4.1978581386840102E-5	4.1574729780388096E-5	4.1414043256357813E-5	4.1249803538908979E-5	4.0927797098918408E-5	4.0815016764982301E-5	4.034850113451934E-5	4.0307898731667102E-5	4.0009626575456432E-5	3.9780513950498183E-5	3.954792210327074E-5	3.9343970180345254E-5	3.9154487739841602E-5	3.8688551758983412E-5	3.8705502256716892E-5	3.8335986670198281E-5	3.8218037528399664E-5	3.8029018619601837E-5	3.7701906854918047E-5	3.7600795042120076E-5	3.7376471940914289E-5	3.717359749923852E-5	3.688176572905061E-5	3.6705958972554064E-5	3.6546153767720249E-5	3.6280764446560142E-5	3.6207356592804846E-5	3.5837605981689662E-5	3.574790002990745E-5	3.553657700591712E-5	3.5347470167739423E-5	3.5207642043492424E-5	3.4803869698566119E-5	3.4840841455282688E-5	3.450943739607449E-5	3.4470456596789783E-5	3.4220820539543478E-5	3.4092294966394271E-5	3.3926420683550902E-5	3.3628729266952697E-5	3.3597569844476751E-5	3.3225746081984226E-5	3.3216045482742825E-5	3.2950123677174447E-5	3.2758529965985004E-5	3.2653122208138094E-5	3.2375380840822705E-5	3.2392543874638411E-5	3.2028519736103472E-5	3.2073748805634871E-5	3.175872369908251E-5	3.165698567146764E-5	3.1511515506794943E-5	3.1204043679081505E-5	3.1235070928220689E-5	3.0534888832339899E-5	3.095979110588581E-5	3.06843539938768E-5	3.0624936883397797E-5	3.0417014955475908E-5	3.0254420680517265E-5	3.0026725540110864E-5	2.990414352363807E-5	2.9820578358559398E-5	2.9642489737356502E-5	2.9618611285458185E-5	2.9327605720552457E-5	2.9214530780486388E-5	2.8943180359370187E-5	2.87508828340894E-5	2.8742184542599006E-5	2.8644126496868772E-5	2.8584117107926308E-5	2.8377287868042005E-5	2.8334602966344789E-5	2.8131024110337599E-5	2.7946492571679347E-5	2.7834639664963045E-5	2.7709965529050072E-5	2.7535158850938388E-5	2.7446551287980372E-5	2.7428502799490383E-5	2.7206066901480212E-5	2.7070082232052788E-5	2.7006421009230152E-5	2.6741948996469014E-5	2.6750672041635774E-5	2.6569773743555598E-5	2.6433570164867145E-5	2.6345430585408209E-5	2.6298752287662474E-5	2.6067976379367425E-5	2.5928568506359972E-5	2.5810283399896498E-5	2.5728716728573499E-5	2.5517348674966341E-5	2.5551130742150467E-5	2.5463186114994455E-5	2.5233950381231606E-5	2.5126766759360099E-5	2.5044657715642779E-5	2.4881604008855486E-5	2.4702789346387263E-5	2.47565713411545E-5	2.4609711572556135E-5	2.437829181614141E-5	2.4479582649511284E-5	2.4262617319441854E-5	2.3832254328797912E-5	2.4116532149271206E-5	2.39055591762477E-5	2.3857388742601978E-5	2.3755711799311955E-5	2.3691044715947458E-5	2.3595205702307188E-5	2.3423152964655457E-5	2.3334755540411211E-5	2.3212413274276374E-5	2.3075573061610689E-5	2.3113059521501406E-5	2.2816935863170637E-5	2.2734093208453691E-5	2.2847276997366122E-5	2.2584483753916512E-5	2.2572156674755997E-5	2.2508025556160793E-5	2.2400433209019295E-5	2.2261322087897442E-5	2.2079572868413673E-5	2.208659686035116E-5	2.1944025736108112E-5	2.1856910906682649E-5	absorber mass = 0.4 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	4.2949026925392512E-9	3.7826062573963269E-4	5.0033829931442591E-4	5.005511585161837E-4	5.0104217782625724E-4	4.8950184355772729E-4	5.0231205010536103E-4	5.0302279358312141E-4	5.0497239860537008E-4	5.0599600459778806E-4	5.0741896086242103E-4	5.0840358479335604E-4	5.1059701430151516E-4	5.131949060835139E-4	5.1409832813879798E-4	5.1628026884628902E-4	5.1883321618766836E-4	5.2186832761527409E-4	5.2450797250168835E-4	5.2835188279021412E-4	5.3105121988701424E-4	5.3447365740739896E-4	5.3842612099434513E-4	5.4000651997569802E-4	5.4344002820759724E-4	5.4991682301462131E-4	5.5515031946738725E-4	5.5960235261183738E-4	5.6461932529113629E-4	5.7042014801333301E-4	5.7617233538462872E-4	5.8180182045060704E-4	5.8849597133681228E-4	5.9553626249862985E-4	6.0241173341134399E-4	6.1126139980109304E-4	6.1757911956213725E-4	6.2677294845317705E-4	6.3791644952300528E-4	6.4652980349501528E-4	6.5725591612766866E-4	6.6926657591760404E-4	6.8179827599736511E-4	6.9317510825257691E-4	7.0676568081872804E-4	7.2109324208286028E-4	7.3752692229240614E-4	7.5696748679908324E-4	7.7396636032037755E-4	7.9490956047436484E-4	8.1559781411705984E-4	8.3979927664776743E-4	8.6480688172581603E-4	8.9498422944081783E-4	9.2651300484070641E-4	9.6234304112783925E-4	1.0027809591249021E-3	1.0444644809537824E-3	1.0972049476397499E-3	1.1512199490972437E-3	1.2193610982990078E-3	1.2954325626473324E-3	1.3866025849282072E-3	1.5017331547769821E-3	1.6274155987262655E-3	1.8065496760566431E-3	2.0452202667450474E-3	2.3944026677138598E-3	3.6405552233948401E-3	3.4287055982395848E-3	3.2293147425261981E-3	3.0284355037146363E-3	2.8201607357944648E-3	2.6008692417296806E-3	2.3672077805820886E-3	2.1260779967658999E-3	1.8860408221020655E-3	1.6467328868402956E-3	1.4381710937020999E-3	1.2538661280496999E-3	1.084099481264E-3	9.5015752415416232E-4	8.2786846108282399E-4	7.2768323646238702E-4	6.3623640627592098E-4	5.6254610805082342E-4	4.9251214672797001E-4	4.3597816555237124E-4	3.8147400929503406E-4	3.3765776215122201E-4	2.9381245531568409E-4	2.5858030892666898E-4	2.2407638832651854E-4	1.9505161849255783E-4	1.7041283125118623E-4	1.4890806412852734E-4	1.35362025330979E-4	1.25134647598924E-4	1.2395676262935232E-4	1.2621215396424403E-4	1.3367045269863863E-4	1.465768966506766E-4	1.6066410177083333E-4	1.7839960456708401E-4	1.9614768841615178E-4	2.1547926322630401E-4	2.3594264836543998E-4	2.5740721154103601E-4	2.8018933142359752E-4	3.0287822889746817E-4	3.2845942428789238E-4	3.5311720164382009E-4	3.8021214606097988E-4	4.0928111594341432E-4	4.3919654998321044E-4	4.718562786520095E-4	5.0618488169136143E-4	5.4398878810257834E-4	5.8436635595780534E-4	6.2788906226610207E-4	6.7522676426642956E-4	7.2627011791803937E-4	7.8306367662614592E-4	8.4388988666303001E-4	9.1016268904411414E-4	9.8027753606101924E-4	1.05222055121049E-3	1.1242720846869555E-3	1.1905420400002645E-3	1.2462340036383101E-3	1.2877116328441898E-3	1.3136116526401478E-3	1.3242715157538029E-3	1.3197483249452247E-3	1.3047273337470824E-3	1.27936496668266E-3	1.2479721319639129E-3	1.2115065717436921E-3	1.1703882883407342E-3	1.1287628373570621E-3	1.0852835444200729E-3	1.0412964769547421E-3	9.9842527278370344E-4	9.5612729893988443E-4	9.1512776149931397E-4	8.7605656458653687E-4	8.374884220640281E-4	8.0251430072344207E-4	7.678939817385641E-4	7.368207535798628E-4	7.0648765411755082E-4	6.7878871651664012E-4	6.5237166153518471E-4	6.2618763168211791E-4	6.0333849252085529E-4	5.8040625043133029E-4	5.6018793132524009E-4	5.3974992664041909E-4	5.2249729705359095E-4	5.0512146335513755E-4	4.8860047170310404E-4	4.7379722257899921E-4	4.5846526768201503E-4	4.445363805512132E-4	4.315699323702398E-4	4.1983266811833884E-4	4.0723137516760415E-4	3.96542053161437E-4	3.8578527725291402E-4	3.7523718266238782E-4	3.6605040420457273E-4	3.564206239408181E-4	3.4770045814068597E-4	3.3938277786007312E-4	3.3112168829212157E-4	3.2362110185727821E-4	3.1608766311144856E-4	3.0901469587717888E-4	3.0219373937476494E-4	2.954529710130461E-4	2.891066896156921E-4	2.8311729935305595E-4	2.7741178603276153E-4	2.7162728563614064E-4	2.6621106248456567E-4	2.6093099287378794E-4	2.5585272632462809E-4	2.5083434835079376E-4	2.45935474563854E-4	2.4171501964733602E-4	2.3731601379292511E-4	2.3293755782360993E-4	2.2911362049316426E-4	2.2447399288680607E-4	2.2089591165773618E-4	2.1667845930878652E-4	2.1300006028314477E-4	2.0955388810026587E-4	2.0637063403313135E-4	2.0322643884554159E-4	1.994721457941736E-4	1.9664729504091457E-4	1.9311971857990153E-4	1.9060856157403162E-4	1.8706805207405192E-4	1.8468587727244037E-4	1.8142257650808645E-4	1.7882715540738556E-4	1.768064957222203E-4	1.7352917808047301E-4	1.7121967472653302E-4	1.68369461332536E-4	1.6670258915406637E-4	1.6410094803078921E-4	1.6174957630096505E-4	1.5955605479128033E-4	1.5707564855531038E-4	1.5553312375430399E-4	1.52599479006603E-4	1.5162152732251533E-4	1.4888479666797872E-4	1.4729353425048001E-4	1.4550520592966642E-4	1.4321697310451002E-4	1.4197508356638037E-4	1.3947184869086951E-4	1.3841949742199634E-4	1.3627303821753205E-4	1.3491593348178749E-4	1.3325101287110078E-4	1.3177682860012605E-4	1.3028856900337333E-4	1.2848664965002602E-4	1.2737510647519446E-4	1.2548777126565239E-4	1.244081263419714E-4	1.2230588203971621E-4	1.2141019585631023E-4	1.20069634362768E-4	1.1847466645292149E-4	1.1733171819401459E-4	1.1590745706792138E-4	1.1488431212181457E-4	1.1353466671568826E-4	1.1246052180458503E-4	1.1110067392652041E-4	1.0995925734538443E-4	1.0867621692298446E-4	1.0736176700697501E-4	1.0634650659625327E-4	1.05347623931516E-4	1.0439429634204032E-4	1.0314354352445801E-4	1.0205244783926699E-4	1.00999587614565E-4	1.0009415527439501E-4	9.8916719883035506E-5	9.8159574588681519E-5	9.7172028632795025E-5	9.6237036809136706E-5	9.5479736914527187E-5	9.4211722944774218E-5	9.3719153837894817E-5	9.2355497280960475E-5	9.1626635816699956E-5	9.0731486572077046E-5	9.0070559571544547E-5	8.9356470867812775E-5	8.7991217238092524E-5	8.7625192407615748E-5	8.6373239814982903E-5	8.5859143656770242E-5	8.4895815571551936E-5	8.4429562464331269E-5	8.3744826460953334E-5	8.2778468781795757E-5	8.2121307643258506E-5	8.1333096343755296E-5	8.0717913348234453E-5	7.9781679369305591E-5	7.9514755403903246E-5	7.8602457647165719E-5	7.7846427527459669E-5	7.7258192181990114E-5	7.6607026824272601E-5	7.5911040175230898E-5	7.5236777856437366E-5	7.4931535926525941E-5	7.3962899964290951E-5	7.3332405409448113E-5	7.2901796088940685E-5	7.2355325813552564E-5	7.157345307698511E-5	7.1135209300724432E-5	7.0754485364105902E-5	6.9692025877931562E-5	6.9051445333121874E-5	6.8777004400967244E-5	6.8445460629661434E-5	6.7763738968273408E-5	6.734682145740957E-5	6.6881935084631334E-5	6.6072761723121238E-5	6.5408735547820075E-5	6.5088723688219523E-5	6.4878700229802687E-5	6.4232768415288502E-5	6.37172222395736E-5	6.3083930618183635E-5	6.2795422498654034E-5	6.2190467284186374E-5	6.1745686537018288E-5	6.1559296504462202E-5	6.0965402357817186E-5	6.0197630828270459E-5	5.9957519960736585E-5	5.9692780021396626E-5	5.9266443111352554E-5	5.8738249278350314E-5	5.8275552314241502E-5	5.7915833272146328E-5	5.7204628684860711E-5	5.7084890932933925E-5	5.6740081666948549E-5	5.6104391163765113E-5	5.5949996253389019E-5	5.5304593020144747E-5	5.5012097839167087E-5	5.4782821676555028E-5	5.4380383089254036E-5	5.4134322853887634E-5	5.3439409447077596E-5	5.3319087725841771E-5	5.2912064430380476E-5	5.2312485483562995E-5	5.2241064086480714E-5	5.1828342512459685E-5	5.1324449578263098E-5	5.0964894595171455E-5	5.0791572094429835E-5	5.0359217808394906E-5	4.9857016981955685E-5	4.9653556792999897E-5	4.9524948788802185E-5	4.9138191556460407E-5	4.8705199196084102E-5	4.8565352996698705E-5	4.8095808376083797E-5	4.8013753910100428E-5	4.7590945309958712E-5	4.7380145456587913E-5	4.7037046592925533E-5	4.6699008787160047E-5	4.6406631999605728E-5	4.6017112838778804E-5	4.5886548154986877E-5	4.535386800934902E-5	4.5064458566007412E-5	4.4738085490237005E-5	4.4625494021587006E-5	4.4432703028711809E-5	4.4059486554583698E-5	4.3854718962838521E-5	4.3463294081528274E-5	4.3263742687393304E-5	4.2999132544740211E-5	4.2779566424612012E-5	4.2538285803286987E-5	4.2312768672616183E-5	4.2072867503695912E-5	4.1615493542597904E-5	4.1611303846340366E-5	4.1167594512859732E-5	4.1150319272227495E-5	4.0620176246401514E-5	4.0679574240952703E-5	4.0385932299377104E-5	4.0183388407846214E-5	3.9922232176108012E-5	3.9638679271170049E-5	3.942029407421602E-5	3.9135419836716476E-5	3.8724619076149215E-5	3.8564867792435152E-5	3.8167531431448004E-5	3.8245063108042403E-5	3.8025170834846672E-5	3.7945075731518133E-5	3.764590673264367E-5	3.7596362591987492E-5	3.7213719289904166E-5	3.7164239538657212E-5	3.6826182291369089E-5	3.6611553303400207E-5	3.6472360612429226E-5	3.6158112532609338E-5	3.6104463821725695E-5	3.5834439551214649E-5	3.56902835758371E-5	3.5454873250979445E-5	3.5248951899078602E-5	3.5081378424459722E-5	3.495067209483181E-5	3.4676310929653685E-5	3.4531349327493546E-5	3.4457918827760857E-5	3.4101980537378422E-5	3.4045221813783822E-5	3.3797684420851172E-5	3.3580190288194815E-5	3.3469743660976645E-5	3.3209193378382982E-5	3.3037789070591008E-5	3.2931175123181053E-5	3.2302248646276247E-5	3.2628174520889324E-5	3.240150608724987E-5	3.2298813409263693E-5	3.2190646010738578E-5	3.1935850128953939E-5	3.1775700968595445E-5	3.1672527364431812E-5	3.1415068504176158E-5	3.1351426827353089E-5	3.1030110528606083E-5	3.0949411192433575E-5	3.08386612038056E-5	3.0679299449704157E-5	3.0524781697645403E-5	3.0416489929761011E-5	3.0215910205787007E-5	2.9954585578888312E-5	2.9924300086082851E-5	2.9695157124958409E-5	2.971756441584927E-5	2.9388151271188901E-5	2.9274432338842401E-5	2.9179756054494255E-5	2.9088529302612601E-5	2.9010228239134601E-5	2.8823213040875507E-5	2.8606385512680088E-5	2.8437295772936503E-5	2.8283567724840036E-5	2.8283910737374848E-5	2.8144019033213651E-5	2.7909274633620041E-5	2.7795351397733611E-5	2.7624894652509805E-5	2.7553171982910442E-5	2.7542218178576058E-5	2.7349831312842385E-5	2.7199676650977018E-5	2.6974417508427448E-5	2.6906342937017406E-5	2.6878906887536031E-5	2.6602927778403258E-5	2.6496679267773307E-5	2.6362311432035372E-5	2.6199182182448185E-5	2.6182194565520407E-5	2.6131875122131632E-5	2.5993275951248058E-5	2.5895143084739009E-5	2.5663343162559727E-5	2.5628475592839385E-5	2.5587988370138351E-5	2.5338797920645393E-5	2.5197771319850956E-5	2.5035107267454755E-5	2.5036041908170689E-5	2.4864756961018099E-5	2.4824935663424921E-5	2.4746634160931399E-5	2.458713462663057E-5	2.44894363424182E-5	2.4261511714357452E-5	2.4362925521108356E-5	2.4174721974101799E-5	2.3947361434858611E-5	2.3897351647861788E-5	2.3902694732685469E-5	2.3727734436721354E-5	2.3666965111815278E-5	2.3467378158213823E-5	2.3473090044279823E-5	2.3401713308770213E-5	2.319950371648651E-5	2.3035805829783136E-5	2.3124777265681099E-5	2.2865532663861036E-5	2.2822967432110044E-5	2.2760662493319808E-5	2.2751439978281601E-5	2.2508228502832611E-5	2.2493381237525208E-5	2.2435656928993718E-5	2.2350121499681299E-5	2.2130637824149826E-5	2.2016228287972209E-5	2.2076893831164018E-5	absorber mass = 0.5 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	5.1740709676013488E-9	3.7822182643620217E-4	5.0019105271147308E-4	5.0087241760497802E-4	5.0135639218202514E-4	4.8976652555235737E-4	5.0300638192752494E-4	5.0384429279239529E-4	5.0502823516963423E-4	5.0551521976505912E-4	5.0707132900988422E-4	5.0971655980296224E-4	5.1191502789241304E-4	5.1399556075348342E-4	5.1633280495543194E-4	5.1859803085228904E-4	5.2079322070077002E-4	5.2395915479499903E-4	5.2718962411416514E-4	5.3057828685244596E-4	5.3310736759107965E-4	5.3645098456517803E-4	5.4110601541317764E-4	5.457316793231685E-4	5.4960855450644503E-4	5.5314637379759153E-4	5.6083942914522504E-4	5.6553581236625493E-4	5.7109027934790907E-4	5.7832811788805806E-4	5.8461864751643464E-4	5.9129683504724831E-4	5.9780218423202865E-4	6.0681642942319528E-4	6.1503804414327903E-4	6.2240306071822797E-4	6.3351261901074449E-4	6.4458356907160592E-4	6.5604644167646794E-4	6.6659329826305883E-4	6.7950635219479933E-4	6.9188390069008297E-4	7.0793325147555045E-4	7.2306456488222329E-4	7.423336196496832E-4	7.6159114067087398E-4	7.8221721506245936E-4	8.0504012373488467E-4	8.2938095518151245E-4	8.5831091840748996E-4	8.8817143373344813E-4	9.2388328966223768E-4	9.6103722735002355E-4	1.00725876508266E-3	1.0608916390699478E-3	1.1160768570682529E-3	1.1887374292514161E-3	1.2668355817587553E-3	1.3715754454571699E-3	1.5023987398069631E-3	1.6494230947110531E-3	1.891641513658725E-3	2.2601823832277563E-3	3.0509974552785954E-3	2.8461252791083412E-3	2.6449502043731548E-3	2.4412010346110402E-3	2.2318519120510202E-3	2.0177474024741099E-3	1.7982517608740646E-3	1.5815950491827424E-3	1.3768442029235624E-3	1.1769136711493424E-3	1.0141155783807945E-3	8.6944848243728238E-4	7.4097203715036547E-4	6.3968346698367996E-4	5.4343609667627225E-4	4.6929035753060487E-4	3.9905068169663536E-4	3.4399599043951701E-4	2.9008327323945272E-4	2.4848697148767819E-4	2.0900967224005007E-4	1.7589472289565076E-4	1.5321350890603244E-4	1.340333450537263E-4	1.2610632173854698E-4	1.22188440312473E-4	1.2662955878739801E-4	1.3790602473436999E-4	1.5053921535508521E-4	1.6743667907292135E-4	1.8358408244710772E-4	2.0281355483771458E-4	2.2092727883066092E-4	2.3953532835425606E-4	2.6070185457685287E-4	2.7983512470412244E-4	3.0173047714001635E-4	3.2253569418282796E-4	3.4453826861033479E-4	3.6650150125297471E-4	3.8927831539970988E-4	4.1404549349643424E-4	4.3886811231823514E-4	4.6594450131603375E-4	4.9271671491545228E-4	5.2244276785056397E-4	5.5337939699889448E-4	5.8782328103920809E-4	6.2244427456951642E-4	6.6042405310106841E-4	7.0165375958997924E-4	7.469356449272196E-4	7.9559033252899565E-4	8.482662566984924E-4	9.0683472945489094E-4	9.6916077504980542E-4	1.0385454768418855E-3	1.1128496679765924E-3	1.1930527703457653E-3	1.2747206462188001E-3	1.3553811593535841E-3	1.4300413974993875E-3	1.4917477677422121E-3	1.5373098267579201E-3	1.5620114933029524E-3	1.5695986469681799E-3	1.558640998435283E-3	1.5342255768728246E-3	1.4990885407308141E-3	1.4551563255917731E-3	1.40630839561483E-3	1.3534484986666001E-3	1.2970850392109243E-3	1.2427426028502801E-3	1.18763871414434E-3	1.1337106666457937E-3	1.0816956912881599E-3	1.0311576122478401E-3	9.8303502425663614E-4	9.3835098354144773E-4	8.9656217866190227E-4	8.5535240401072579E-4	8.1834032636277987E-4	7.8301538893146795E-4	7.4973905594561113E-4	7.1919008865909599E-4	6.8993595800078463E-4	6.6294189157747754E-4	6.3752975107235596E-4	6.1388491086546604E-4	5.9110810693209634E-4	5.7072090972536604E-4	5.5032140741120904E-4	5.3170869480373948E-4	5.1471059978685E-4	4.9856551138057067E-4	4.8324057144182096E-4	4.6795982334610218E-4	4.5390462064311636E-4	4.4097968642057433E-4	4.2822774540185807E-4	4.1589687268981821E-4	4.044642492028187E-4	3.9414570609896596E-4	3.8357722068940378E-4	3.7319701507491676E-4	3.6429563928649608E-4	3.5588555893460201E-4	3.4679595582361145E-4	3.3876737520130049E-4	3.3078652060252015E-4	3.2311090074767701E-4	3.1581630078449829E-4	3.0905026262714052E-4	3.0251044818940809E-4	2.9557664007339698E-4	2.8991752976131299E-4	2.8325885218949946E-4	2.7795130303577396E-4	2.7190412776973143E-4	2.6672242638344244E-4	2.6161970027183422E-4	2.5628735328214866E-4	2.5182070926942356E-4	2.4688715189124247E-4	2.4267214240441799E-4	2.3747960425805225E-4	2.3397853149837193E-4	2.2919417358669217E-4	2.2574367229995313E-4	2.2157611763809677E-4	2.1788300088953707E-4	2.1440491453370854E-4	2.1035217489988659E-4	2.072720984896916E-4	2.0317562417761659E-4	2.0094540623491816E-4	1.9735541920285846E-4	1.9427682170116233E-4	1.9170307587128044E-4	1.8797251480945603E-4	1.8573582064619555E-4	1.81981989270446E-4	1.8016746745291699E-4	1.7729900800166033E-4	1.7512334037032745E-4	1.7216972584890099E-4	1.6923457612708087E-4	1.6773346329750701E-4	1.6496366917386301E-4	1.6322952637091434E-4	1.6048194052607355E-4	1.5853878621394833E-4	1.5640044030904403E-4	1.5421384505491802E-4	1.5248677799840543E-4	1.5019095219524821E-4	1.4824441888589433E-4	1.4647343500581099E-4	1.4488514913156103E-4	1.4286358280830437E-4	1.41149392355218E-4	1.394280560877248E-4	1.3742028769423171E-4	1.3585945276333041E-4	1.3420180973011333E-4	1.3225976176647902E-4	1.3053418438052232E-4	1.2967443469284501E-4	1.2786940589589301E-4	1.26694541016813E-4	1.2519150443668448E-4	1.2357987776002299E-4	1.2206425897249132E-4	1.20759574979914E-4	1.1949145805424126E-4	1.1816259810755443E-4	1.16796391949715E-4	1.1568994665151429E-4	1.1428041616910068E-4	1.1271856616580556E-4	1.1180188609985576E-4	1.10722704837549E-4	1.0950850876731029E-4	1.0800339389718759E-4	1.0711015236814438E-4	1.0581884489782164E-4	1.0496886846382336E-4	1.0369518622722234E-4	1.0293910211878601E-4	1.018644868764763E-4	1.0032931926592599E-4	9.9643596448099591E-5	9.8637031957840275E-5	9.7995175417219852E-5	9.6920551011477589E-5	9.5898930397471464E-5	9.4994679451852886E-5	9.3996839694067614E-5	9.3293850108204849E-5	9.2273549984391595E-5	9.1418357776585781E-5	9.0621597647473962E-5	8.9699864455633266E-5	8.9050530470129828E-5	8.799239273050985E-5	8.7188576664240806E-5	8.6032475066056093E-5	8.5546599787686786E-5	8.494554670389264E-5	8.3913962588824209E-5	8.3607275023577711E-5	8.2678550769878364E-5	8.1877269717573419E-5	8.1263384810032795E-5	8.05851925339314E-5	7.9571962127946582E-5	7.9219140312944533E-5	7.862330885317548E-5	7.7797231588007764E-5	7.7090255141715314E-5	7.6519717252962322E-5	7.5774327657726197E-5	7.5086541903172284E-5	7.4571097375782948E-5	7.3917172850884543E-5	7.3388151593180523E-5	7.2879547305387403E-5	7.2179759072048776E-5	7.1284966173475403E-5	7.1061951303829875E-5	7.0441209492210822E-5	6.976752314862205E-5	6.8981974321052152E-5	6.8894297709189232E-5	6.81152149994479E-5	6.7702262281631089E-5	6.7021697097200027E-5	6.6701077911881899E-5	6.6175891653698368E-5	6.5507749772901122E-5	6.5005453676377314E-5	6.4601253463110811E-5	6.4209624228881904E-5	6.361606181155595E-5	6.3031186666137598E-5	6.2587911991778865E-5	6.2280936072148783E-5	6.1707540273996464E-5	6.1242705396318323E-5	6.0865192957748935E-5	6.0031352073917812E-5	5.9804643009735781E-5	5.9381607895130121E-5	5.917539449585081E-5	5.8549910469925802E-5	5.8275916998393818E-5	5.7539283056425249E-5	5.7196233299934194E-5	5.7128415869718293E-5	5.6478037956346918E-5	5.6130464106200803E-5	5.5616006656939598E-5	5.5353881863517333E-5	5.508257469268643E-5	5.4622024829758407E-5	5.4185820516144534E-5	5.380827729136251E-5	5.3476218127538995E-5	5.2997566307744494E-5	5.2894335231780702E-5	5.2061423364402246E-5	5.211814662693821E-5	5.1794667270888906E-5	5.1251183294352475E-5	5.1134591561868821E-5	5.0573865635542411E-5	5.039365714806529E-5	4.9920389228480924E-5	4.9414111498385677E-5	4.9311449142866104E-5	4.9036780225200585E-5	4.8772426098423235E-5	4.8312857475091495E-5	4.8165185304635199E-5	4.7689568751292702E-5	4.7634679002763634E-5	4.7202436829811554E-5	4.6978736947059424E-5	4.6618674064917923E-5	4.6251032216335504E-5	4.6095663876486504E-5	4.5651375946461422E-5	4.5248470404626111E-5	4.497615497605312E-5	4.4670872161097077E-5	4.4623443282520719E-5	4.4279078906089312E-5	4.4160309760199598E-5	4.3691299842198446E-5	4.3646399943741938E-5	4.3223135247666422E-5	4.3097439474373482E-5	4.2559318020634712E-5	4.2536334427136809E-5	4.2297373816057764E-5	4.1977440729660898E-5	4.1655731847020587E-5	4.1433497920203808E-5	4.1146955635886622E-5	4.1000301826439805E-5	4.0698336202719902E-5	4.0390477850509038E-5	4.0185649783237703E-5	3.9992005384817679E-5	3.9823034505640622E-5	3.9622111023455045E-5	3.923153302638804E-5	3.9114254667304272E-5	3.8974531276747499E-5	3.8633269222559957E-5	3.8497813649144744E-5	3.8203372950580446E-5	3.8125140141889587E-5	3.781686023663362E-5	3.7736148184760963E-5	3.7387415648585835E-5	3.7314034026894213E-5	3.6950812919688613E-5	3.6835633771955769E-5	3.6568150503261004E-5	3.6387399884268543E-5	3.6211646858551636E-5	3.6018065362167996E-5	3.5766870317630012E-5	3.5546577966588612E-5	3.5418894749712606E-5	3.5168738897410006E-5	3.4757054002803991E-5	3.4684159837335298E-5	3.4597714162844003E-5	3.4463429839485998E-5	3.4299776330641805E-5	3.4098229261241499E-5	3.3900452765944573E-5	3.385208004666341E-5	3.3573004300310005E-5	3.343895300152384E-5	3.3254861261786001E-5	3.2897864298543908E-5	3.2980919966784426E-5	3.2513566044111477E-5	3.2524051893557399E-5	3.2332554928526208E-5	3.2154149411423559E-5	3.2092402359607394E-5	3.1879048315063489E-5	3.1724643237952401E-5	3.1574272454755954E-5	3.1312569131562402E-5	3.1243294717796844E-5	3.0916041673775237E-5	3.0899965183935844E-5	3.0851781413786799E-5	3.0489842955543854E-5	3.0434746950565121E-5	3.0234649913235888E-5	3.0081332203034533E-5	3.0092447062168287E-5	2.9690859496781749E-5	2.9751147842497088E-5	2.9503847145170723E-5	2.9484198175374247E-5	2.9253758509797397E-5	2.9187286089653507E-5	2.9089444839389654E-5	2.8870235545225648E-5	2.8655796297729608E-5	2.8551278304630956E-5	2.8334384482338755E-5	2.8350262526068289E-5	2.8259546545109207E-5	2.8012349735266391E-5	2.7910445476018218E-5	2.7687179208108908E-5	2.7601089992182555E-5	2.7562544376922048E-5	2.7421492133722467E-5	2.7311124150631151E-5	2.7108267624927155E-5	2.7035104049791689E-5	2.6882019691814122E-5	2.6781447328053149E-5	2.6737267521151368E-5	2.6510374180511495E-5	2.6151962490658098E-5	2.606904077701405E-5	2.6060834761495612E-5	2.5923202314264905E-5	2.5935285801034885E-5	2.5859879410544139E-5	2.5666189346483301E-5	2.5553281236882301E-5	2.5425406532747602E-5	2.5392737206911588E-5	2.51614068787968E-5	2.5092148782154443E-5	2.5025614207372566E-5	2.4832623892877965E-5	2.4741607196396264E-5	2.4620913285332812E-5	2.4654516528289407E-5	2.4406618554473927E-5	2.4288910565121136E-5	2.416062362159361E-5	2.41541925966484E-5	2.3838864611990816E-5	2.3854290746368552E-5	2.3891631156011771E-5	2.3666405134015E-5	2.3644147666279028E-5	2.3465446128822388E-5	2.3490234092989951E-5	2.3334855988007571E-5	2.3114280012633498E-5	2.3147340830487006E-5	2.3036646173447202E-5	2.2762051942258878E-5	2.2828073764031049E-5	2.2793350647052084E-5	2.2603046107078828E-5	2.2514234436957411E-5	2.2443854226650687E-5	2.2383732898834207E-5	2.2257470512751418E-5	2.2055619533111408E-5	2.2105850632129299E-5	2.1929118625231799E-5	absorber mass = 0.6 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	5.5908893493196246E-9	3.7825414526285905E-4	5.0018608655590449E-4	5.0049619633185801E-4	5.0099059690409103E-4	4.901249158392562E-4	5.0324122165053796E-4	5.0350075369519798E-4	5.0571165510184446E-4	5.0721865569877884E-4	5.0884717183962314E-4	5.1089191851553227E-4	5.1273115568180685E-4	5.1444029426775905E-4	5.1716137241538513E-4	5.1985972564555451E-4	5.2267303436626025E-4	5.2529435484300507E-4	5.2942599222467138E-4	5.3041136705525203E-4	5.3492186928474146E-4	5.4085796039112974E-4	5.4458072014809027E-4	5.4820688781765704E-4	5.5306833459646087E-4	5.6002418596938454E-4	5.65071204976664E-4	5.7127201117110511E-4	5.7806150458693272E-4	5.8521450006090623E-4	5.92365380294364E-4	5.9770501562197813E-4	6.0880088598129598E-4	6.1786261535520879E-4	6.2678003569585595E-4	6.384389612486773E-4	6.5025647997565437E-4	6.6310150465258603E-4	6.7529385504908339E-4	6.8939300544725902E-4	7.0503483686220573E-4	7.2202718422339942E-4	7.4097015709088932E-4	7.6176848754721908E-4	7.8527040306418123E-4	8.0913427100815698E-4	8.3901650416069859E-4	8.6975538616465206E-4	9.0705098402592765E-4	9.4617656848180207E-4	9.9504593615748482E-4	1.0509335970740898E-3	1.1149312117116601E-3	1.196870037456274E-3	1.2870926146546201E-3	1.4165640392422301E-3	1.5888869359137569E-3	1.8385653551893501E-3	2.9117092672993387E-3	2.6917164577105086E-3	2.4796525374110477E-3	2.2703228627465031E-3	2.0588565615899802E-3	1.84193239283726E-3	1.626625133525895E-3	1.4168796947349098E-3	1.2185105084346521E-3	1.0349477169752429E-3	8.6915274694693528E-4	7.3476650698443716E-4	6.0808534712489823E-4	5.1659670428574997E-4	4.2875502004854698E-4	3.6129573389697512E-4	2.9732237012180488E-4	2.4940335387647016E-4	2.0471494326776459E-4	1.733595101285373E-4	1.4534582664899401E-4	1.3200384567894807E-4	1.2362143548145607E-4	1.2492238716979399E-4	1.3530484530401303E-4	1.4695496968234601E-4	1.6365268496650647E-4	1.7946343603619433E-4	1.9606728006760091E-4	2.1513439799093002E-4	2.3233138648692654E-4	2.5148278138089898E-4	2.6914992156241215E-4	2.89304583987055E-4	3.0727096057197803E-4	3.2673939315474486E-4	3.4582008926680406E-4	3.648579541971267E-4	3.8535975521004971E-4	4.0629123492236002E-4	4.2824893453905524E-4	4.4911698812683535E-4	4.7212934501040008E-4	4.9641824508613118E-4	5.2172633558843283E-4	5.4778637081775343E-4	5.7449943187419604E-4	6.0492165501821189E-4	6.3594747267762999E-4	6.6902036777191924E-4	7.0465765983434214E-4	7.4399857271912869E-4	7.8550420252198672E-4	8.3010920860494949E-4	8.7932495680909247E-4	9.3160669504864708E-4	9.9063234827972101E-4	1.05383697628704E-3	1.1228890310581829E-3	1.1981372857825631E-3	1.2787430581775001E-3	1.3634038405753621E-3	1.4486709504975301E-3	1.5307028459991424E-3	1.6043574102159056E-3	1.6626550469804457E-3	1.7014951447085031E-3	1.7187882209166731E-3	1.7160034365376726E-3	1.6955307230996028E-3	1.6601950127911329E-3	1.6143604485310248E-3	1.5603733781465643E-3	1.5016838892019729E-3	1.4404804942380336E-3	1.3770953363033721E-3	1.31403120840813E-3	1.2520466596455701E-3	1.1924965831080526E-3	1.1348501438169358E-3	1.0800189253768072E-3	1.0289498884262429E-3	9.7919623356172757E-4	9.3395994067331468E-4	8.9169783740437045E-4	8.5144017267392796E-4	8.1415544583997724E-4	7.7968308392966539E-4	7.468672585625993E-4	7.1680130374080398E-4	6.874596993248274E-4	6.6158481298772803E-4	6.3623709595881804E-4	6.1300773268083901E-4	5.9117584764808485E-4	5.7062823114619832E-4	5.5116961619968829E-4	5.3291673360735404E-4	5.1552537972340514E-4	4.9949559303741722E-4	4.8388901566181206E-4	4.6933020633081838E-4	4.5545006097391622E-4	4.4216769638982133E-4	4.2975022159831236E-4	4.1812940943911976E-4	4.0681409095403323E-4	3.9582647842552652E-4	3.8556994362302298E-4	3.7627493680390491E-4	3.663344856177866E-4	3.5777922841821302E-4	3.4877208150698282E-4	3.4094304540458565E-4	3.3301856785266992E-4	3.2527740898505877E-4	3.1791002710070929E-4	3.1096713001010407E-4	3.0445579658270217E-4	2.9753380717853218E-4	2.9189814778741416E-4	2.8513494207460603E-4	2.7982396089146016E-4	2.7430327878625471E-4	2.686104705321405E-4	2.6394380498604775E-4	2.5797411726453864E-4	2.5388817306485446E-4	2.4830581628582901E-4	2.44417743300375E-4	2.3957307403172618E-4	2.3548713510161359E-4	2.3165451817955797E-4	2.2708331256652401E-4	2.2339864497854486E-4	2.1930641618068459E-4	2.1625403789599673E-4	2.1232300996663306E-4	2.0851533592725481E-4	2.0558113290929412E-4	2.0210433566382501E-4	1.9933951431807474E-4	1.9582631352770168E-4	1.9326509619884799E-4	1.8989268036697751E-4	1.8735501444084771E-4	1.8441664344447564E-4	1.8142232497837162E-4	1.7906104003871044E-4	1.7614418366296601E-4	1.7398768263222534E-4	1.709904439342713E-4	1.6863391698704766E-4	1.6664585849072289E-4	1.6446505823816264E-4	1.6206993228572039E-4	1.5974279031358152E-4	1.5776912407794295E-4	1.5554919791901001E-4	1.5355124904585933E-4	1.5152340017121201E-4	1.4954267939608999E-4	1.4736346226869399E-4	1.4578985777433101E-4	1.4382866207142831E-4	1.4200826561004801E-4	1.4042523030784632E-4	1.3858886565466531E-4	1.3675518599172044E-4	1.35294488779746E-4	1.3378166022236899E-4	1.3190370067404439E-4	1.3045924405483621E-4	1.2887684662904805E-4	1.2743070218208271E-4	1.2587985222592803E-4	1.2433365786441799E-4	1.2314234913516999E-4	1.2172625997065443E-4	1.2046668975452699E-4	1.1890220680124226E-4	1.1767706089566743E-4	1.1613714410684801E-4	1.15119432227935E-4	1.1391116689540326E-4	1.1234402440862544E-4	1.1157973128372301E-4	1.1021376552412044E-4	1.0917387883499599E-4	1.0789609863956331E-4	1.0677330417280226E-4	1.0583991263528736E-4	1.0458605789264603E-4	1.0372837295238646E-4	1.02390971062384E-4	1.0160833688772844E-4	1.004641027795213E-4	9.9496755348071387E-5	9.8500843457420805E-5	9.7433460656369265E-5	9.6647508265741586E-5	9.5664558931177489E-5	9.4828509304683003E-5	9.3616335940860626E-5	9.2994333605385068E-5	9.1976543738673053E-5	9.1062088864034068E-5	8.9931860810290131E-5	8.9281357088370525E-5	8.8536193446637067E-5	8.7714533021023268E-5	8.7096991544969619E-5	8.6136677504241866E-5	8.5470818091403614E-5	8.4526307964053574E-5	8.3921140243505284E-5	8.2967298191008053E-5	8.2313831791482246E-5	8.1481574022243802E-5	8.0773594277600797E-5	8.0361913907621223E-5	7.9517085562123119E-5	7.8766659799517198E-5	7.8287756040654904E-5	7.7508876824657034E-5	7.6755356606763304E-5	7.6051132951303498E-5	7.5465901622768873E-5	7.4841296342866679E-5	7.4420873410725209E-5	7.3573008143997814E-5	7.305415343526781E-5	7.2610149938287722E-5	7.1808979823880873E-5	7.1315934606021607E-5	7.0636600459754326E-5	7.0174994060424412E-5	6.9604223174155784E-5	6.9051322771848949E-5	6.8310978121969028E-5	6.7953892593578834E-5	6.7533118762226824E-5	6.6803915757147837E-5	6.623008268434591E-5	6.5529822525628732E-5	6.5404346267844394E-5	6.4894799552834997E-5	6.4343536911277689E-5	6.3786739840923147E-5	6.3348063417314793E-5	6.3020560661777099E-5	6.225541223976139E-5	6.2005490894311339E-5	6.1348081661227513E-5	6.1152465391331673E-5	6.0615917475923978E-5	5.9753235278361547E-5	5.9674872082106411E-5	5.9159333543891895E-5	5.8985823765344314E-5	5.8347180829644216E-5	5.7971307532408127E-5	5.7507662380693498E-5	5.7115843079585112E-5	5.6761905716347049E-5	5.635505198756782E-5	5.6023504162761718E-5	5.5465951542456908E-5	5.5304551156516691E-5	5.4413932544565957E-5	5.4382592318000666E-5	5.4080161510266889E-5	5.3597281163910048E-5	5.3341085367273902E-5	5.2871979882671554E-5	5.2500073515715876E-5	5.2159025706936911E-5	5.1846255557966727E-5	5.1541795280673577E-5	5.1282567338012766E-5	5.0855066990026692E-5	5.046698982651335E-5	5.0268575179075999E-5	4.982559280129961E-5	4.9326754162817308E-5	4.9077489401316549E-5	4.8803953899165237E-5	4.8620306976926719E-5	4.81211092797373E-5	4.7886362863749941E-5	4.7617062770865303E-5	4.7439744202581224E-5	4.6965661508666436E-5	4.6777283461253713E-5	4.6396513033661107E-5	4.6084150125834623E-5	4.5862015967198703E-5	4.5470435205767512E-5	4.5067790562577113E-5	4.5009849310689867E-5	4.4728325850204894E-5	4.437823192360686E-5	4.4259780284602309E-5	4.3795792235644894E-5	4.3709728391558404E-5	4.3354999130199465E-5	4.3116021187325445E-5	4.2683261727392124E-5	4.26206451243871E-5	4.2282417962041807E-5	4.2054006955633234E-5	4.1768834616036321E-5	4.1524268176288086E-5	4.1295260270141414E-5	4.1088833623042114E-5	4.0738003350446577E-5	4.0417617740564176E-5	4.0403114145717576E-5	4.011122886977732E-5	3.9926664733777297E-5	3.9574271611687105E-5	3.949569580565564E-5	3.9095227166440841E-5	3.9058782051206852E-5	3.8708804076305297E-5	3.8623713319179744E-5	3.8373434357467806E-5	3.8190861325315276E-5	3.7930235988458163E-5	3.7753211320476562E-5	3.7534369597238418E-5	3.72971513898523E-5	3.711794378246077E-5	3.6803592691617051E-5	3.6671117218397784E-5	3.6398844175059425E-5	3.6268556367459372E-5	3.6031964500340158E-5	3.5837841591262855E-5	3.5532216185104457E-5	3.5419038467333147E-5	3.5219249042277234E-5	3.4888219453414359E-5	3.4727186424131606E-5	3.4667040368599128E-5	3.4503762963307805E-5	3.4210290893512972E-5	3.4195057710022417E-5	3.3739163619363253E-5	3.3791073522675255E-5	3.3534802089399017E-5	3.3383620041438002E-5	3.3224594580650352E-5	3.3014874198186116E-5	3.2972310241987023E-5	3.2686764009825435E-5	3.2561545570298128E-5	3.2375174354938372E-5	3.2224727120461506E-5	3.2158261901668205E-5	3.181749663713281E-5	3.1766958401787376E-5	3.1543803354387475E-5	3.1363581583318042E-5	3.1317021114017183E-5	3.0622616285233504E-5	3.1017727888793034E-5	3.0734849758309536E-5	3.0666087791904478E-5	3.040313820074661E-5	3.0348214732379689E-5	3.0252010526825764E-5	3.0030753145226803E-5	2.9880946290518267E-5	2.9744865393167552E-5	2.9588338826311418E-5	2.9387832525446522E-5	2.920885408156178E-5	2.9218105011760698E-5	2.9069850926118249E-5	2.8796966279645406E-5	2.8645970381404843E-5	2.8244119741890959E-5	2.8303922584167242E-5	2.8277180927787198E-5	2.8230470995067958E-5	2.8119673479024847E-5	2.7882562359492271E-5	2.7736918688144767E-5	2.7648339619233249E-5	2.7444540093855619E-5	2.7418370164650045E-5	2.7289115169922755E-5	2.7158084599474812E-5	2.7021127366070921E-5	2.6891986720520927E-5	2.6802381299535811E-5	2.6597497025512015E-5	2.6561400646932299E-5	2.6387370752116928E-5	2.623409807677625E-5	2.6141717896595109E-5	2.5941583393402798E-5	2.5906916240622255E-5	2.5837807765900355E-5	2.572056748822385E-5	2.5521302825514846E-5	2.5373839555600207E-5	2.5279758881387407E-5	2.506812191282891E-5	2.5045919178577255E-5	2.5061124335626548E-5	2.4897429783067959E-5	2.4733886457606479E-5	2.4616831699172371E-5	2.4540430431944155E-5	2.4458035762699871E-5	2.4325705409283403E-5	2.4300753453088001E-5	2.41405919460776E-5	2.37797691179828E-5	2.3907258689091856E-5	2.3799064849866901E-5	2.3627304264422616E-5	2.3625988634084047E-5	2.3572924754193164E-5	2.3355694689228155E-5	2.3263788712294559E-5	2.3200256113355216E-5	2.3128491044710183E-5	2.2671190409884956E-5	2.2838989352062959E-5	2.2878533576161309E-5	2.2637696807027819E-5	2.2573914982058106E-5	2.2552484584873059E-5	2.2465833247001588E-5	2.2335125188803462E-5	2.2194159504962299E-5	2.2205510234593618E-5	2.2032960833664709E-5	2.1912215106185485E-5	2.1887269843366489E-5	absorber mass = 0.7 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	6.2533138375692098E-9	3.782314285527588E-4	5.0042920486031896E-4	5.0089477320593243E-4	5.009449028532426E-4	4.8981533532032804E-4	5.0279498359376404E-4	5.0467278638737228E-4	5.0570596426865999E-4	5.0664250751409029E-4	5.0913423239850404E-4	5.1138312521607201E-4	5.1388073317793414E-4	5.1597347487127997E-4	5.1869972071815428E-4	5.2078102009666804E-4	5.2283909194479898E-4	5.2741162449178997E-4	5.3144739119779898E-4	5.3487658644501375E-4	5.361092694937215E-4	5.4229987744594901E-4	5.4883034445754424E-4	5.5371006886612104E-4	5.5898699180943008E-4	5.6497691994232709E-4	5.7073106850762903E-4	5.7672874668938739E-4	5.8611214624401566E-4	5.9215783504007414E-4	6.0015702891644089E-4	6.1100283776540092E-4	6.2059572004600724E-4	6.3083319711068901E-4	6.4302638995582522E-4	6.5595070728522527E-4	6.6816883920973861E-4	6.8280244361556099E-4	6.9899329161559904E-4	7.1726178319504003E-4	7.3662860724875022E-4	7.5863602912839417E-4	7.8319854143526373E-4	8.1007782605459298E-4	8.4222335792134612E-4	8.7592877985951528E-4	9.1882829659832728E-4	9.6338099608154007E-4	1.0208040994198698E-3	1.0903434209574721E-3	1.1676071825666031E-3	1.27544880259518E-3	1.4122365662702031E-3	1.5818954274123701E-3	1.9438408923008136E-3	2.5993104253519612E-3	2.3652480184800698E-3	2.1473077225358499E-3	1.9319327644907764E-3	1.7140940825323698E-3	1.49093438715854E-3	1.2801216870275299E-3	1.08593319319619E-3	9.1171148941352766E-4	7.4445907669780527E-4	6.2146805669475395E-4	5.0647673226488833E-4	4.1840827621459297E-4	3.4129545910862219E-4	2.7755791779450673E-4	2.2405879827870457E-4	1.8395666044560341E-4	1.4966816694014041E-4	1.3182186891262359E-4	1.2172486498550903E-4	1.2624922324327105E-4	1.3313173335565464E-4	1.4684723567615743E-4	1.6312919774578901E-4	1.790236120038366E-4	1.9803803527504947E-4	2.1475486073321988E-4	2.3344611284314412E-4	2.497197592098402E-4	2.6833524578076832E-4	2.85015319460652E-4	3.0145582646360811E-4	3.2013231820214643E-4	3.3693162975095695E-4	3.5453277807832119E-4	3.7247878917191947E-4	3.9114882644917615E-4	4.0850993953382513E-4	4.2774250155912626E-4	4.4755101714896934E-4	4.6690682518580999E-4	4.8806187658225576E-4	5.0959529954363518E-4	5.3250570598075905E-4	5.5568783649225678E-4	5.8095222251913282E-4	6.0707620385604675E-4	6.3410573570073518E-4	6.6357876022933278E-4	6.9462851177944324E-4	7.2897477969040248E-4	7.6499157119060829E-4	8.033908030071578E-4	8.449450035843759E-4	8.8998578180395256E-4	9.3976151854894326E-4	9.9408010585030253E-4	1.0518118673416201E-3	1.1172438309984829E-3	1.1872955342338253E-3	1.2626896439359601E-3	1.3455704338196724E-3	1.4331783423118601E-3	1.5228286977350778E-3	1.6115459239410073E-3	1.6937883530512348E-3	1.7625821249874266E-3	1.8125418044053446E-3	1.8393425576387443E-3	1.8437014608672238E-3	1.8268637048714136E-3	1.7923413567759324E-3	1.7452031088492721E-3	1.6865938366904048E-3	1.6231223478508521E-3	1.5546179581767865E-3	1.4852980763827401E-3	1.4153817563881299E-3	1.3468885563187453E-3	1.2806787588419521E-3	1.2158235296877201E-3	1.1565683548993601E-3	1.098949466706035E-3	1.0456916360732599E-3	9.9464607448831598E-4	9.4826983204545723E-4	9.0435636038234521E-4	8.6367719769573801E-4	8.2470056658839625E-4	7.8993963885892434E-4	7.5642840311629204E-4	7.2562443924481166E-4	6.9670359342786426E-4	6.7040740038026901E-4	6.4489853261258097E-4	6.2081550569421733E-4	5.9882337710255302E-4	5.7764254447703026E-4	5.5820301908956864E-4	5.395179299747812E-4	5.2247335100578604E-4	5.0578615995572503E-4	4.9068130359428001E-4	4.7547960775361502E-4	4.6194768268574847E-4	4.4800004641324867E-4	4.3594949407213112E-4	4.2333960336546513E-4	4.1235112104447797E-4	4.0135627086736577E-4	3.9075422355811001E-4	3.811630840747082E-4	3.7115065346519092E-4	3.6207430534811495E-4	3.5318858625355595E-4	3.4539553513006067E-4	3.3681393860384492E-4	3.2958260059382801E-4	3.2234177443981926E-4	3.147693392054142E-4	3.0822967818001207E-4	3.0085666350255575E-4	2.9567970143686299E-4	2.8857248046485276E-4	2.8332328692004771E-4	2.7754417518780031E-4	2.7201344620685736E-4	2.670260530435438E-4	2.6141664328248402E-4	2.5715748920598002E-4	2.5128498897546988E-4	2.47282548698855E-4	2.42805986317512E-4	2.3810528192864E-4	2.3444547515739692E-4	2.2993559210787501E-4	2.2638969525009457E-4	2.2195153229391157E-4	2.1852016201323097E-4	2.1505765474480877E-4	2.1136593434119559E-4	2.0798129986973753E-4	2.0454502679436172E-4	2.0158333121554568E-4	1.9820669571197062E-4	1.9479206328982935E-4	1.9225302025366548E-4	1.890412844079297E-4	1.8648805409445966E-4	1.8358418173705407E-4	1.8110350398281162E-4	1.7825920958740001E-4	1.7582508172435751E-4	1.7329715714311345E-4	1.7052437016272534E-4	1.6823827666616293E-4	1.6571877660872872E-4	1.6390981983624003E-4	1.6156828210936867E-4	1.593444949671856E-4	1.5711786577724798E-4	1.5535163802823999E-4	1.5311479814330068E-4	1.5100872581295233E-4	1.4928091337073601E-4	1.4725675329056145E-4	1.4542596647283253E-4	1.4346738464024401E-4	1.4166403062144801E-4	1.4005841674080133E-4	1.3845863780499905E-4	1.3669240981553199E-4	1.3475426964584602E-4	1.3339119375656701E-4	1.3168696070941892E-4	1.30269325616375E-4	1.2855571466000555E-4	1.2715498000083201E-4	1.2575109919698131E-4	1.242039104542143E-4	1.2289210613252105E-4	1.2152584901917044E-4	1.1976738623163746E-4	1.1851444448169353E-4	1.1754578468589066E-4	1.1615745316502348E-4	1.14964160330437E-4	1.1366401080772351E-4	1.1231526956515836E-4	1.1114543516497601E-4	1.0997645087578001E-4	1.0864606452843399E-4	1.076848554631266E-4	1.0652370701615646E-4	1.0549725015053944E-4	1.0456375346446532E-4	1.0335346189927799E-4	1.0242324292256644E-4	1.0131491478387429E-4	1.0023357616408746E-4	9.913695065996383E-5	9.8224463116283929E-5	9.7010605775872411E-5	9.6186242468106225E-5	9.5439454657261796E-5	9.4575514974273113E-5	9.3476573733980569E-5	9.2874986957445748E-5	9.1853350417451257E-5	9.1157793580333847E-5	9.008449404585143E-5	8.9455061916154282E-5	8.8295636736826453E-5	8.7756176780024787E-5	8.6787957825814127E-5	8.6019510122618508E-5	8.5213242391423745E-5	8.4509794414807225E-5	8.3790910852454451E-5	8.2934243051219791E-5	8.2019564792941706E-5	8.1229897798118067E-5	8.0856941465937653E-5	8.0134175818953867E-5	7.9385412435084362E-5	7.8649881542806145E-5	7.7965871921065882E-5	7.7489619958074423E-5	7.6646688983524419E-5	7.6194230692082945E-5	7.5374972962649928E-5	7.4754141195914047E-5	7.4343185614852023E-5	7.3420108102965393E-5	7.3084305345785745E-5	7.2201208649260394E-5	7.1399490041871853E-5	7.1222963096836077E-5	7.0596613789073088E-5	7.0190731137293616E-5	6.9460820177929752E-5	6.8663794165349737E-5	6.8155252941548607E-5	6.7807275461091582E-5	6.7374243968697467E-5	6.688584629054572E-5	6.6270687856043623E-5	6.5340442234056132E-5	6.5191416559093134E-5	6.4688755201253314E-5	6.44243658431787E-5	6.3801232710633594E-5	6.3057052707014808E-5	6.2663146213408466E-5	6.2345687979920686E-5	6.1893385646900182E-5	6.1373177214782911E-5	6.106547925084944E-5	6.0522990430045589E-5	5.9785911379635501E-5	5.9651200652353215E-5	5.9260854276766438E-5	5.8765813455731754E-5	5.8248027142766234E-5	5.7862684489318859E-5	5.7537863198959002E-5	5.712662182547932E-5	5.6744303607035912E-5	5.6246030277182803E-5	5.5911306339163828E-5	5.5560822845777094E-5	5.4936812170901418E-5	5.4665455686697102E-5	5.4487319929794525E-5	5.4056463550750057E-5	5.3528779387191734E-5	5.3222010493797901E-5	5.2922503917293343E-5	5.2426814119043666E-5	5.2079863993660112E-5	5.1958576581198503E-5	5.1518027217014006E-5	5.1044778997135103E-5	5.0711169531021907E-5	5.0340992829577586E-5	4.9857057172091504E-5	4.9850489775485846E-5	4.9586483115328934E-5	4.9115352417051813E-5	4.8743064300888836E-5	4.8462843655580351E-5	4.8158836695116798E-5	4.7804081798374726E-5	4.7587834590144766E-5	4.7380278213071406E-5	4.6977466718400304E-5	4.6618140049764496E-5	4.6364337559745007E-5	4.5976223214733448E-5	4.5704068116087337E-5	4.5415076791871816E-5	4.5319182863584332E-5	4.4989099722172711E-5	4.4671872517267556E-5	4.4405401329067004E-5	4.4003949818318938E-5	4.383730169322385E-5	4.3589367909226941E-5	4.336436937882176E-5	4.3048959885359977E-5	4.2802395236204077E-5	4.2567468513593536E-5	4.2154677903514123E-5	4.2033627759523918E-5	4.1798629557543719E-5	4.1453739729582714E-5	4.1223347506852878E-5	4.1041044163775476E-5	4.0843259773163397E-5	4.0504827700764099E-5	4.0320839901455744E-5	4.0040880365350786E-5	3.9792209869156878E-5	3.9543183248251789E-5	3.9392697791261389E-5	3.9222985302147771E-5	3.8898273685549253E-5	3.8707795500056426E-5	3.8377021896774618E-5	3.8234588415625334E-5	3.8011006349965407E-5	3.7840859074127451E-5	3.7697076554374407E-5	3.741180384401825E-5	3.7184827245907804E-5	3.6980431565471309E-5	3.6741393240270045E-5	3.6608561390773799E-5	3.6365171468349849E-5	3.6258533213058211E-5	3.6034906013625168E-5	3.5774875262565455E-5	3.5676898952616626E-5	3.5395689049144412E-5	3.5298495374936011E-5	3.50611518632695E-5	3.4900733728755624E-5	3.4720754476600674E-5	3.4477445707875354E-5	3.4378101100917591E-5	3.4021536285811872E-5	3.4029610375977289E-5	3.3563114916188202E-5	3.3665985211339475E-5	3.3284801228306272E-5	3.3272853777305306E-5	3.3007103992600973E-5	3.2844258305030393E-5	3.2738040259318432E-5	3.2368822446891189E-5	3.245225998361769E-5	3.2088280461822835E-5	3.2124790448293279E-5	3.1786649442858788E-5	3.1728893332403099E-5	3.1587024036450376E-5	3.126977777812057E-5	3.1247174838518305E-5	3.0893764151588601E-5	3.098368177677002E-5	3.0753321154795576E-5	3.0678925834276614E-5	3.0493965440621857E-5	3.0242813720312333E-5	3.0153538032297911E-5	2.9998731893724899E-5	2.9790940232504658E-5	2.9730748575249857E-5	2.9631036945161697E-5	2.9441584850450402E-5	2.9305660099009993E-5	2.9114317794253423E-5	2.8985986912572591E-5	2.8807855624163853E-5	2.87195266171856E-5	2.8525752834007901E-5	2.8484377248987684E-5	2.8370538856574288E-5	2.8140015021752998E-5	2.7992803672639223E-5	2.7828538378905285E-5	2.7720381251830299E-5	2.7581606959037388E-5	2.7466903118212688E-5	2.7378387624664755E-5	2.7294208753985225E-5	2.7157080982136457E-5	2.6994031953928099E-5	2.6733369366281867E-5	2.6687210635247709E-5	2.6569436852388793E-5	2.6448474531045848E-5	2.6320360998883156E-5	2.6304318661427345E-5	2.6177622470867437E-5	2.5936627807556864E-5	2.5881980040905416E-5	2.5747016703745686E-5	2.5646290196081451E-5	2.5467563194666401E-5	2.5365557021762166E-5	2.5267923802806788E-5	2.5241816994570233E-5	2.5142386795950552E-5	2.4871529565273848E-5	2.4841350875165722E-5	2.4766981247601788E-5	2.4624003251318299E-5	2.4495050765225409E-5	2.4445033270808055E-5	2.431960744963676E-5	2.4130537184921689E-5	2.4173347352261826E-5	2.3914929520494051E-5	2.3695122173196977E-5	2.3821820705894786E-5	2.3632108834249667E-5	2.3589338014070893E-5	2.3526201826666201E-5	2.331139929622181E-5	2.324393750011653E-5	2.3234090618853307E-5	2.3053424069789698E-5	2.2627259405859093E-5	2.2920962992507158E-5	2.2765406991009602E-5	2.2659937379092503E-5	2.2577915145224355E-5	2.2461459981921849E-5	2.2381366916306618E-5	2.2274261144538401E-5	2.2208283934436602E-5	2.1934828021014225E-5	2.2049534839983959E-5	2.1982753026331355E-5	2.1835032925245253E-5	frequency of excitation (rad/s)
amplitude of vibration (m)
amplitude verses frequency
absorber mass = 0.386 Kg	95	96	97	98	99	100	101	102	103	104	105	1.9219113405087877E-4	1.6949691236860806E-4	1.5315552790748623E-4	1.4041096346762268E-4	1.3411327363203163E-4	1.3239819178610101E-4	1.3572892985107705E-4	1.4496969684167269E-4	1.5607950873414701E-4	1.7097692712006601E-4	1.8697517598238668E-4	absorber mass = 0.385 Kg	95	96	97	98	99	100	101	102	103	104	105	1.9524452571029251E-4	1.7192955256635281E-4	1.5530418471457701E-4	1.4144955321003503E-4	1.3499138414219759E-4	1.3239133718871801E-4	1.3495829673564283E-4	1.4372083501953601E-4	1.54392906240592E-4	1.6902166673243464E-4	1.8479781290412428E-4	absorber mass = 0.3845 Kg	95	96	97	98	99	100	101	102	103	104	105	1.9666217884602765E-4	1.7328108336563006E-4	1.5626846353655903E-4	1.4187084614346901E-4	1.3532046175398598E-4	1.3228667448990001E-4	1.3451403777337963E-4	1.42996994441863E-4	1.5350278833565177E-4	1.6794926236419387E-4	1.8362001066309406E-4	absorber mass = 0.384 Kg	95	96	97	98	99	100	101	102	103	104	105	1.9800793287590509E-4	1.7456773275629223E-4	1.5715900746064951E-4	1.4277912399547399E-4	1.3567193190979607E-4	1.3211707041666171E-4	1.3457526815642752E-4	1.4231519090707865E-4	1.5260930010611954E-4	1.6681599750443488E-4	1.8238487321197921E-4	absrober mass = 0.383 Kg	95	96	97	98	99	100	101	102	103	104	105	2.00666603101008E-4	1.7694722842593005E-4	1.58949584006969E-4	1.4444579283830907E-4	1.3619814493629205E-4	1.3255249744611701E-4	1.3483407528136051E-4	1.4115752425188601E-4	1.5104188320725365E-4	1.6531962532439202E-4	1.8037735935883355E-4	Frequency of excitation (rad/s)
Amplitude of vibration (m)
Amplitude of nonlinear absorber in frequency domain
F0=5N, light damping ratio=0.05
absorber mass =0.2 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	7.4884673674542039E-7	3.791386921976944E-4	4.99498406585231E-4	5.0136255092617012E-4	5.0062773017679936E-4	4.9070921720864016E-4	5.038626810607114E-4	5.0355341258606244E-4	5.0602921857128083E-4	5.0644957454568302E-4	5.0937551177039121E-4	5.1136630473691666E-4	5.1305061577383907E-4	5.1519939318146496E-4	5.181163328643344E-4	5.2007475423611913E-4	5.2338060063146432E-4	5.26408224604368E-4	5.2952770103910189E-4	5.338431416440282E-4	5.3723831674542828E-4	5.4036254156865121E-4	5.4541961291372802E-4	5.4948122042776414E-4	5.5433858446624019E-4	5.5988295082475437E-4	5.6525148285899347E-4	5.6989335201135737E-4	5.7633184859076376E-4	5.8310700172392441E-4	5.8915136934906836E-4	5.9494488985143996E-4	6.0256015078670737E-4	6.110434035162081E-4	6.1891766548905533E-4	6.2765740473384995E-4	6.3686496176874104E-4	6.4615608215287624E-4	6.5580869665482499E-4	6.663391981039413E-4	6.7681860254757817E-4	6.8918023171479997E-4	7.0204379289246855E-4	7.1403158868680499E-4	7.2634403358306024E-4	7.4187658543902412E-4	7.5742539683881966E-4	7.7409782115856645E-4	7.9179703364796355E-4	8.102679211214939E-4	8.2837538645545586E-4	8.4881465563549168E-4	8.7043350237555781E-4	8.9348029050432848E-4	9.1905366283781087E-4	9.4616483905808266E-4	9.7483684659508438E-4	1.0035375185150801E-3	1.0368063892041198E-3	1.0727035279161738E-3	1.110202576345335E-3	1.1507893653056624E-3	1.1960705433417182E-3	1.2448888407858426E-3	1.2976282584859678E-3	1.356158503515507E-3	1.4177818814318521E-3	1.4898403261098501E-3	1.5654929884825824E-3	1.653262128762825E-3	1.7520670741241237E-3	1.85982445851559E-3	1.9865216413417551E-3	2.1267447558979517E-3	2.2936548727030812E-3	2.4833064393370748E-3	2.7125777115621277E-3	2.9907310808952206E-3	3.32237060228376E-3	3.7496794919119206E-3	4.2845127255529795E-3	5.0393601376741782E-3	6.1418493252484371E-3	8.0685229608616228E-3	1.5224968160713401E-2	1.4278419285006899E-2	1.31479320246122E-2	1.18950944624245E-2	1.0538247980990251E-2	9.1329297532512007E-3	7.7848580847620545E-3	6.6132273371039196E-3	5.6745030163430901E-3	4.9118064132921534E-3	4.3336481197453194E-3	3.8593197915640963E-3	3.4870855001713111E-3	3.1737510690703426E-3	2.9200045205188601E-3	2.6996864558725586E-3	2.5185810726562992E-3	2.3584100798726211E-3	2.224130655655326E-3	2.1013058569982553E-3	1.9957444475767446E-3	1.9035243837008601E-3	1.8194726499652346E-3	1.7472561800528901E-3	1.6786207488507243E-3	1.6206019677909641E-3	1.5672295177276698E-3	1.5184298507615501E-3	1.4740906630705101E-3	1.435387563741095E-3	1.39916608710113E-3	1.36529383021265E-3	1.3355996928476773E-3	1.3089740903619201E-3	1.2868423838069526E-3	1.2640033660438943E-3	1.2438771084411029E-3	1.22680828664546E-3	1.2120603680697024E-3	1.1980483717315372E-3	1.1853612176401498E-3	1.1766003572391398E-3	1.1670030161814726E-3	1.1625026776447126E-3	1.1563518752078924E-3	1.1543302011231221E-3	1.1508569184948726E-3	1.1506510572438426E-3	1.1531137520369801E-3	1.1566477262175262E-3	1.1624013271703821E-3	1.1692807519762254E-3	1.17755939848009E-3	1.18760529688451E-3	1.2014316884411298E-3	1.2158424747913241E-3	1.2330688973180299E-3	1.2532437541989201E-3	1.2750447712559301E-3	1.3002646696087443E-3	1.3286259999638146E-3	1.3592240626076799E-3	1.3924992493858721E-3	1.42857747789918E-3	1.4663821078882546E-3	1.5064599266780855E-3	1.54636071760963E-3	1.5813581703103445E-3	1.6136685947326901E-3	1.63554235514089E-3	1.645452319498005E-3	1.6420542706616448E-3	1.6265462063095929E-3	1.5963848965429401E-3	1.5586519262642947E-3	1.5105078178810438E-3	1.4573222138676099E-3	1.39913578969417E-3	1.33860261901739E-3	1.27596867403563E-3	1.21291255201222E-3	1.1505364889231621E-3	1.0891198629955226E-3	1.0297631801670498E-3	9.7273616909629803E-4	9.1716206605512698E-4	8.6589946001596624E-4	8.1539949204611248E-4	7.6968635392851215E-4	7.2540732138259021E-4	6.8520181019937447E-4	6.4582638183023275E-4	6.1101493586447804E-4	5.764392731901389E-4	5.4579809502864468E-4	5.1742385025418437E-4	4.8971290394815819E-4	4.6579763238200201E-4	4.4095942730470322E-4	4.2065266378943112E-4	3.9963710832211267E-4	3.8105341279822021E-4	3.6280357086622363E-4	3.4612120770832316E-4	3.3042188226594456E-4	3.1554095748530405E-4	3.0224985248468499E-4	2.8888613312018699E-4	2.7723304319450412E-4	2.6460851803318698E-4	2.5472881440594851E-4	2.4428177848141404E-4	2.3433627433499287E-4	2.2546133816858953E-4	2.1654743787544219E-4	2.0858555959053605E-4	2.0098870263389758E-4	1.9394599916008768E-4	1.8656757285169165E-4	1.8025113143266055E-4	1.7355275248264168E-4	1.6760421266960308E-4	1.62169985267594E-4	1.5645579903146844E-4	1.5145381067888854E-4	1.4622142472978699E-4	1.4181579690176465E-4	1.3705311132892231E-4	1.3310510934037842E-4	1.2882011224910251E-4	1.2455882645956805E-4	1.2088166255847623E-4	1.1724764263257373E-4	1.1428915803562142E-4	1.1051329509974903E-4	1.0743680571128401E-4	1.0427958777966201E-4	1.0152720947814226E-4	9.8484683696415008E-5	9.5729493871723036E-5	9.3391545279763292E-5	9.0661076430617929E-5	8.8506024188782809E-5	8.5754165409864793E-5	8.357715943516989E-5	8.1379293958269247E-5	7.9444607149541181E-5	7.7428861129882304E-5	7.5456457626260363E-5	7.3786929768709196E-5	7.1669605325131594E-5	7.0042535452147984E-5	6.7901655436578668E-5	6.6715573119213641E-5	6.5012645236664493E-5	6.3575520040121074E-5	6.2150677855287898E-5	6.0382507230683019E-5	5.9288342115098416E-5	5.7690300864547819E-5	5.6557079092359304E-5	5.5147972249819132E-5	5.4131969133571293E-5	5.2756250008227487E-5	5.1373723865545186E-5	5.0528136045133175E-5	4.9364991714785281E-5	4.8394715306312234E-5	4.7183143228917522E-5	4.6516126440481498E-5	4.5125173514446733E-5	4.4409621791127194E-5	4.3523035643309901E-5	4.2592838138079476E-5	4.1805585727020099E-5	4.06733653019273E-5	4.0292210132578323E-5	3.9208202416249684E-5	3.8617425435568989E-5	3.7874517886003332E-5	3.7127628814736811E-5	3.6534730996772607E-5	3.5603343520615631E-5	3.5153444779068475E-5	3.416573406930161E-5	3.3687513878104245E-5	3.2990529837098099E-5	3.2577138498403186E-5	3.1991913423523721E-5	3.1356073890982399E-5	3.0966208725424641E-5	3.0096337218125048E-5	2.9821680044014205E-5	2.9054330179646207E-5	2.8659984586787264E-5	2.8237829650220107E-5	2.7764607371937755E-5	2.7257887317542684E-5	2.6664772484532227E-5	2.6482662697638188E-5	2.5820297050757805E-5	2.5513327116209125E-5	2.5047145701792813E-5	2.4642998815254503E-5	2.4197625586927088E-5	2.3826928079049055E-5	2.3404826726737898E-5	2.2986918006578818E-5	2.2847148074458355E-5	2.2298872483095756E-5	2.1974363878495105E-5	2.158294548401056E-5	2.1362096264064001E-5	2.1013176865084593E-5	2.0547649743784964E-5	2.0306274796724389E-5	1.9918380806742471E-5	1.9866647321003663E-5	1.9335648064078059E-5	1.9086402579807069E-5	1.8741176083934572E-5	1.8612225411579648E-5	1.8383260939455556E-5	1.7886476581154137E-5	1.7784026615235573E-5	1.7392861185052163E-5	1.738360626103464E-5	1.695067421476771E-5	1.6817603506956501E-5	1.6481709721976169E-5	1.6249672964336641E-5	1.6188010020182544E-5	1.5754630653718652E-5	1.5705942277554001E-5	1.5333728941145736E-5	1.5274391778484603E-5	1.4993262362727401E-5	1.4876112043214805E-5	1.45219359507566E-5	1.4327717376820001E-5	1.4335974337505738E-5	1.3986241337511649E-5	1.3964588768402984E-5	1.3578455373569249E-5	1.3521674139072071E-5	1.334554972127825E-5	1.3160217365154826E-5	1.2954738415025834E-5	1.27689979795896E-5	1.2748950598013148E-5	1.2406163913150501E-5	1.2468718765726028E-5	1.21593106173433E-5	1.2088680287729129E-5	1.1952400829894805E-5	1.1672529713211874E-5	1.1641194004866365E-5	1.1373898174727431E-5	1.1361910028949105E-5	1.1024593770857838E-5	1.1147875952992251E-5	1.0938261056845801E-5	1.08643870820415E-5	1.0764459433717476E-5	1.053403860922613E-5	1.052253849490646E-5	1.0172004806755427E-5	1.0231218240566431E-5	9.9909725763363316E-6	9.9431776483019793E-6	9.874919213068515E-6	9.7175958139108144E-6	9.7302473736049359E-6	9.456220771207121E-6	9.5402918777785046E-6	9.1814320150780207E-6	9.3175917723365225E-6	9.1148146651142373E-6	9.0689710891750016E-6	8.9389864611010267E-6	8.8042959582873683E-6	8.8130916009905715E-6	8.5799486048494685E-6	8.6530796494919648E-6	8.4618438740307572E-6	8.4675854831899539E-6	8.2214048015916268E-6	8.2587697414197546E-6	8.1405000435975797E-6	8.0309718845163106E-6	7.9755016948217665E-6	7.8596747260106543E-6	7.8243807097419824E-6	7.6730291549806428E-6	7.6458671377988559E-6	7.5883791477047855E-6	7.4439484499765704E-6	7.4612967195407184E-6	7.3028428757729205E-6	7.3378198385876846E-6	7.1901087967882024E-6	7.2011272009920416E-6	7.0898246910166528E-6	7.0499309932165119E-6	6.9959654999606564E-6	6.8825676333096386E-6	6.8981581261511719E-6	6.7471922804894126E-6	6.7844991809865935E-6	6.6379768817364504E-6	6.6486057968290729E-6	6.5413385736203487E-6	6.4892834091492685E-6	6.4625904115588637E-6	6.3418931998707285E-6	6.3607024034317033E-6	6.227708511681132E-6	6.2319058242216808E-6	6.1113320848101762E-6	6.0730237488866812E-6	6.0445357931652824E-6	5.968927991026353E-6	5.9501661853935407E-6	5.8550539139121571E-6	5.8236775735764895E-6	5.7127441810787542E-6	5.7278632861132905E-6	5.6553402786261823E-6	5.6487067391071486E-6	5.5659301094947106E-6	5.5341925548532021E-6	5.4924339857131366E-6	5.3791583318583847E-6	5.4510658570018037E-6	5.2979950414229524E-6	5.3714322217417525E-6	5.2127075211393536E-6	5.2479300667529502E-6	5.2064897505984893E-6	5.0759091359660451E-6	5.1710981661359825E-6	4.9725584928074607E-6	5.0904561299252329E-6	4.9126889048288751E-6	4.9591789250313915E-6	4.9278023977018674E-6	4.8398481396024167E-6	4.8995602863724529E-6	4.7664209057819043E-6	4.8189002435826594E-6	4.6345500294472795E-6	4.6813423693710303E-6	4.6593187879305971E-6	4.6478458058745537E-6	4.639399377319653E-6	4.5606700860769406E-6	4.5631216633732373E-6	4.4058169629075904E-6	4.4745049962261434E-6	4.4042243813029527E-6	4.448590416394155E-6	4.3960701847033317E-6	4.3518002004674295E-6	4.3258264907453741E-6	4.2019272364707416E-6	4.2756649257380547E-6	4.1605198487329065E-6	4.2502868174312123E-6	4.1679456658438501E-6	4.1487410978759338E-6	4.1085455101654203E-6	4.061281774487867E-6	4.0793020250695517E-6	3.9983219178082737E-6	4.0596842683274701E-6	3.9540607503493275E-6	3.9579040114520091E-6	3.9098040498865758E-6	3.9132967322240765E-6	3.8877219449329111E-6	3.8413107086582279E-6	3.8787711847355428E-6	3.7507525346111899E-6	3.7814839641606529E-6	3.7264706186494754E-6	3.7644149119329529E-6	3.7013266844331047E-6	3.6891443948140044E-6	3.7070072783402211E-6	3.5995219122123705E-6	3.6198326006123347E-6	3.5552539110426607E-6	3.6179173295542113E-6	3.5185409246967258E-6	3.5451825238336017E-6	3.5444252383796331E-6	3.47843766140989E-6	3.4726646798479889E-6	3.4143367356747037E-6	3.4751439294619277E-6	3.3373436910719906E-6	3.4108826314626071E-6	3.3879106275030634E-6	3.3625597616918716E-6	3.3375431063334401E-6	3.2979870680567107E-6	3.3364776851765589E-6	3.2172846646922347E-6	3.2864736062340106E-6	3.2356201726711045E-6	3.2466582211625026E-6	3.2111243781322788E-6	3.188527845929953E-6	3.2004770023417968E-6	3.1260911590009138E-6	3.1702629107987299E-6	3.0838174424269698E-6	absorber mass =0.3 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	7.5327196834657445E-7	3.7909525418797902E-4	4.9976310076323225E-4	5.0184960351846194E-4	5.0135424895707509E-4	4.9171304213700001E-4	5.0397750694848814E-4	5.0370297282155104E-4	5.0816760174708501E-4	5.0717041079954004E-4	5.1047605631385901E-4	5.1258312576589059E-4	5.1440289189168709E-4	5.1932317142364039E-4	5.2121381620468118E-4	5.2585295487592003E-4	5.2862663152274873E-4	5.3332543108110134E-4	5.3608309239921742E-4	5.4195480656538575E-4	5.461555807424333E-4	5.5183736088410863E-4	5.5673033627347355E-4	5.6169564773007603E-4	5.6566466780338129E-4	5.7424309774805097E-4	5.8205139541120409E-4	5.8853911285668375E-4	5.9503970349141541E-4	6.0230501222315134E-4	6.1269925735820329E-4	6.2124997724681888E-4	6.3016019023799273E-4	6.4278016742346411E-4	6.5315520609894834E-4	6.6345309838992234E-4	6.7574605312133802E-4	6.87593511921558E-4	6.9952239966747441E-4	7.1643372717672697E-4	7.3259240987151597E-4	7.4491588660811491E-4	7.6205222925452101E-4	7.8124109013185999E-4	8.0004163272537614E-4	8.2223984586564001E-4	8.4511310560339298E-4	8.6917142091793556E-4	8.9436593561575798E-4	9.1908102470104501E-4	9.4813145090418558E-4	9.7745105979356989E-4	1.01494864647753E-3	1.0494279528879399E-3	1.0912992900920172E-3	1.1305517432209124E-3	1.1793635369128537E-3	1.2336560924466199E-3	1.2882850500559424E-3	1.3497120814500829E-3	1.4169314808286299E-3	1.49657449329611E-3	1.5777893506613001E-3	1.6769801466008855E-3	1.7809380807617447E-3	1.9085429353778865E-3	2.0595716597302748E-3	2.2183260364011777E-3	2.4229397937540098E-3	2.6492827998036502E-3	2.9447239728352791E-3	3.3142236312767902E-3	3.7785696569270031E-3	4.4471958885992898E-3	5.4970092280135904E-3	1.26955168318685E-2	1.1937006716711421E-2	1.1136477435257234E-2	1.03114537972542E-2	9.4671323931177238E-3	8.6024496607499685E-3	7.7279564458700434E-3	6.87042299301973E-3	6.0657287812539195E-3	5.3353325677842197E-3	4.7147474940563488E-3	4.2034463646229096E-3	3.7589073070304511E-3	3.4143570970170396E-3	3.1099915422164682E-3	2.8688327197999553E-3	2.6529520929050947E-3	2.4804949090820377E-3	2.3204818753773488E-3	2.1940533825597899E-3	2.0734135361601502E-3	1.9761946750577403E-3	1.8838664044901329E-3	1.8084264240851441E-3	1.7340765483832548E-3	1.6729623869708543E-3	1.6169132627122228E-3	1.5639296270976775E-3	1.5224135053128129E-3	1.48049825168075E-3	1.4491333485333899E-3	1.41545089301568E-3	1.3889411546366833E-3	1.3619996717584698E-3	1.3395794594465529E-3	1.32169538926755E-3	1.3043600832672601E-3	1.2927010815915031E-3	1.2804329380253043E-3	1.2706721230677945E-3	1.26332081156336E-3	1.2594944035990599E-3	1.2581344315893801E-3	1.2569598108258901E-3	1.2611803861585327E-3	1.2659922610054899E-3	1.2743853005394324E-3	1.2840649036553221E-3	1.2985594379042531E-3	1.3139412127826378E-3	1.3318684693047421E-3	1.3554827858773101E-3	1.3797118309629101E-3	1.4091187406717724E-3	1.4404196043857039E-3	1.4772065974778899E-3	1.51580330851981E-3	1.5552162584655501E-3	1.5976869327607155E-3	1.6334570731880262E-3	1.6645058692710377E-3	1.6829922977720201E-3	1.6860333542904231E-3	1.6720913107684029E-3	1.6474354915501526E-3	1.6095046736772001E-3	1.5601947099703221E-3	1.5051328280130131E-3	1.4431088637834521E-3	1.3796836693679524E-3	1.3126138434801401E-3	1.2449457289256327E-3	1.1794404894026026E-3	1.1143633464840521E-3	1.0504903875559999E-3	9.8854330564192815E-4	9.3057516169491397E-4	8.7433309041233098E-4	8.2223036805324789E-4	7.7266648298370748E-4	7.2614751864443579E-4	6.8234551116442849E-4	6.4168191068879517E-4	6.0448112904653304E-4	5.6937491173926925E-4	5.3704402795471502E-4	5.0726425848852833E-4	4.7793283980443734E-4	4.5188470183634121E-4	4.2875388867440309E-4	4.0574837658469896E-4	3.8610782753992499E-4	3.6557387710017309E-4	3.4908316405137267E-4	3.3090197215527E-4	3.1610809240137003E-4	3.0036188952092401E-4	2.8708063884887403E-4	2.7396888839333099E-4	2.61245980250114E-4	2.5108154246867887E-4	2.3950799585665812E-4	2.3067674627906212E-4	2.1990313920743093E-4	2.1165992058645212E-4	2.026581273627858E-4	1.9510216707742923E-4	1.8756335080968454E-4	1.7997226619651801E-4	1.7435375979925403E-4	1.6693389373345443E-4	1.6196634858860136E-4	1.5544462842408737E-4	1.5025735928274502E-4	1.4488971022437144E-4	1.3979197217648445E-4	1.3532120004823141E-4	1.3004705809131639E-4	1.2701938304609503E-4	1.22437867254812E-4	1.1906465819148353E-4	1.1491431625136348E-4	1.1140757507815059E-4	1.0719931667724701E-4	1.03966905980689E-4	1.0155367971155498E-4	9.8521243239009108E-5	9.6062202435590226E-5	9.2664798192270626E-5	9.0577558797329667E-5	8.7007694266293776E-5	8.4961102170000598E-5	8.2414995099685718E-5	8.0633921009950067E-5	7.8650132534781124E-5	7.6121444357530913E-5	7.4792754108078809E-5	7.2017661376787482E-5	7.0544868934810831E-5	6.8357497169802881E-5	6.685749948382965E-5	6.5216247328885474E-5	6.3600931502186543E-5	6.25133658192255E-5	6.0300768072218249E-5	5.9446232557855527E-5	5.7155300077772497E-5	5.6343678184634426E-5	5.5005437214780906E-5	5.3417073760836916E-5	5.2603072951978928E-5	5.0882463068573895E-5	5.0658285925965354E-5	4.8205163659159165E-5	4.8141976996623914E-5	4.6379286976712011E-5	4.5788600320891856E-5	4.5145559215308712E-5	4.3296354122348815E-5	4.3415163388324304E-5	4.0720059316923453E-5	4.1505733353898519E-5	3.9872703163710445E-5	3.9693057655243462E-5	3.8652432328208276E-5	3.7659847589189623E-5	3.7542401755234672E-5	3.5476064586488607E-5	3.627262486462484E-5	3.4410800180834439E-5	3.4753204730488101E-5	3.362750253319329E-5	3.3068593826841699E-5	3.2731648887910298E-5	3.128167668186528E-5	3.1653758903125119E-5	3.0378746603333305E-5	3.0432363556846323E-5	2.9581932838640209E-5	2.9105122566007409E-5	2.8728804666214753E-5	2.7681231344589293E-5	2.7985073261191883E-5	2.6966100918870397E-5	2.7113674817757791E-5	2.6222363292599258E-5	2.6089881867215219E-5	2.5294774053818016E-5	2.4925178378004488E-5	2.4617048752653903E-5	2.3939867785974954E-5	2.397363646948718E-5	2.3281969431262187E-5	2.3252780757562799E-5	2.2718175010568383E-5	2.2399345214808891E-5	2.1997179614193825E-5	2.1404076485194345E-5	2.156960674971075E-5	2.0921230908451971E-5	2.0986860664856389E-5	2.0313296494206963E-5	2.0225396384565403E-5	1.9660740010524671E-5	1.9280895098534889E-5	1.9337255889681167E-5	1.8908589632300998E-5	1.8824554154863579E-5	1.8339506595240738E-5	1.8321037077348244E-5	1.7582964557216043E-5	1.7710161775974823E-5	1.7320721818720274E-5	1.7009009003329342E-5	1.7088426358835166E-5	1.6601579769491695E-5	1.6720572938163579E-5	1.598157069455521E-5	1.6105514392919674E-5	1.5649268209913662E-5	1.5591564176337748E-5	1.5548834673263266E-5	1.5101340663690238E-5	1.520137731736447E-5	1.4499176328363138E-5	1.4817389376354421E-5	1.4202179551789551E-5	1.4327145829802928E-5	1.414232663560004E-5	1.378312845770047E-5	1.3853029635530476E-5	1.3222927856738348E-5	1.3655020474365346E-5	1.2894925695855067E-5	1.3145377695552873E-5	1.2874063494936526E-5	1.2766398010384924E-5	1.2752917044494499E-5	1.2129715433890501E-5	1.2559312541615001E-5	1.1713757528931701E-5	1.2260241765992628E-5	1.1734888649366685E-5	1.1828728218537699E-5	1.1722194714336865E-5	1.1416435893183844E-5	1.153959176416165E-5	1.0804459056534546E-5	1.138798595506304E-5	1.0732799372538826E-5	1.1019713363074401E-5	1.0788231452306801E-5	1.0663367558674301E-5	1.0627071047031168E-5	1.02347625978363E-5	1.0570344738778321E-5	9.9673243474829483E-6	1.0333476524549E-5	9.9342575015138727E-6	9.9441519362993945E-6	9.8557909455008127E-6	9.6325223087927251E-6	9.816295810627428E-6	9.3301698947223737E-6	9.6724806212710582E-6	9.3118877468994524E-6	9.3988664031574246E-6	9.1660182364187583E-6	9.0362857682445505E-6	9.1276951107607746E-6	8.7678905827803438E-6	9.051713573628031E-6	8.6743268559841343E-6	8.8625011195527049E-6	8.5612294321190229E-6	8.5782135952486878E-6	8.503005269692436E-6	8.2269633297833009E-6	8.4741442966607192E-6	8.1923430522386992E-6	8.3490628220962063E-6	8.0316537324915408E-6	8.1375088315893562E-6	7.9317349287667481E-6	7.8580157679750722E-6	7.9410549904723256E-6	7.6667075275296934E-6	7.8671592350695688E-6	7.568699433604447E-6	7.7157133494051821E-6	7.4160687583941308E-6	7.4999774242579703E-6	7.4502627959340904E-6	7.282632192734471E-6	7.4129210715287422E-6	7.0856028423726E-6	7.3120073667681846E-6	6.9347848629406043E-6	7.1469079543855541E-6	6.9941694517273151E-6	6.9297176772208507E-6	6.9901790562771609E-6	6.7445078999514869E-6	6.9266551905177205E-6	6.4846557491743035E-6	6.8067854816585384E-6	6.5646561787535147E-6	6.6358695279533953E-6	6.5905000335594477E-6	6.4173960041163367E-6	6.5627112593822924E-6	6.1550111152364604E-6	6.4821640136700905E-6	6.1545572522420734E-6	6.3517217923038527E-6	6.208930981613038E-6	6.1728555507660334E-6	6.2137346417454721E-6	5.9497316837812861E-6	6.1686564126220726E-6	5.7598855686169202E-6	6.0739105875718895E-6	5.8437785206068287E-6	5.9306324979160205E-6	5.8778048608874086E-6	5.7459645108096042E-6	5.8700133707351405E-6	5.5101916478562199E-6	5.8123327154631309E-6	5.4765789225721739E-6	5.7053807916210386E-6	5.5479999214530975E-6	5.5495123736152516E-6	5.5745024815253779E-6	5.3436219229218154E-6	5.5544655731583336E-6	5.2247408228069304E-6	5.4824775904115875E-6	5.2604795442512471E-6	5.3599135342603147E-6	5.2826338668953806E-6	5.1844892940686846E-6	5.2986071497001786E-6	5.0027717946428545E-6	5.2633363248389507E-6	5.0389233511164914E-6	5.1738109895964504E-6	5.046197628475822E-6	5.0309617515847251E-6	5.0428642811329655E-6	4.8406869708900716E-6	5.0450530933318423E-6	4.8298244779959596E-6	4.992012337720626E-6	4.8275877899291806E-6	4.8810732223453982E-6	4.8353524653495351E-6	4.7107438244620008E-6	4.8241948536732601E-6	4.6431975423701234E-6	4.8081958122650294E-6	4.60331308687834E-6	4.7334506689544772E-6	4.6445950234207414E-6	4.5946219277793097E-6	4.6273503481078085E-6	4.493761208791072E-6	4.6212009132467434E-6	4.4338311518673319E-6	4.5840247356696898E-6	4.4453285312735331E-6	4.4798337771924983E-6	4.4661764472794424E-6	4.3298645910487804E-6	4.4253188224704316E-6	4.2290057575325534E-6	4.4285458923781393E-6	4.2327654507874605E-6	4.3624676306566494E-6	4.2945499981606902E-6	4.2254616664369895E-6	4.2897317541772835E-6	4.1274847180639397E-6	4.2641579600988197E-6	4.0208481560845528E-6	4.2393768717384434E-6	4.1082328819659336E-6	4.1402525409932039E-6	4.1470741088611904E-6	4.0333173231070788E-6	4.1127043424697597E-6	3.9154391318273644E-6	4.1071300544104713E-6	3.9058867903129184E-6	4.0491091876993005E-6	3.9878393436186537E-6	3.9291876547272192E-6	4.0000521337949124E-6	3.8490397737087007E-6	3.9631457992173199E-6	3.777723304856876E-6	3.9495194045625524E-6	3.8078454237674778E-6	3.8511626643221001E-6	3.8692418127512511E-6	3.7740602217972956E-6	3.8484374185414483E-6	3.6493771872988126E-6	3.8342445873977427E-6	3.6805738670537274E-6	3.7816315251417089E-6	3.7176945467877232E-6	3.6887336037321282E-6	3.747022041664259E-6	3.6046598096008409E-6	3.7027100464427102E-6	3.5513380975653951E-6	3.6981837299863192E-6	3.5789133110920863E-6	3.6021298796450353E-6	3.6257834856344927E-6	3.5482480323487382E-6	3.6178287353063943E-6	3.4137162104186314E-6	3.5980176730516306E-6	3.4741361973127841E-6	absorber mass = 0.4 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	7.5668885762141632E-7	3.7920535517747594E-4	4.9985903258308571E-4	5.0174736963007403E-4	5.0114432867687047E-4	4.9080217268501975E-4	5.0471905146766394E-4	5.0430124209125142E-4	5.0965575886743929E-4	5.0982685792126279E-4	5.1270630754037742E-4	5.1429142802143096E-4	5.1940141214771099E-4	5.2280571884005139E-4	5.2443824119474724E-4	5.2843056658088831E-4	5.3401312357510811E-4	5.3944079715083598E-4	5.4258684114743573E-4	5.5144901093034503E-4	5.5449603742182304E-4	5.6222689065915329E-4	5.6946116941562622E-4	5.7012714138827926E-4	5.7667091545263605E-4	5.8857608038883269E-4	5.9914193961049973E-4	6.0781650593262713E-4	6.1684855310187379E-4	6.2751045445887804E-4	6.3820826975640994E-4	6.4836801018622109E-4	6.5938712153399846E-4	6.7268837846829626E-4	6.8704477793852343E-4	7.0383109831203758E-4	7.1510269198103455E-4	7.3133585596849102E-4	7.5312229959477591E-4	7.695304148062624E-4	7.9135826229921082E-4	8.1474409112551008E-4	8.3900529768571861E-4	8.5945281290686847E-4	8.862146695958154E-4	9.1531803541312874E-4	9.4647957357175537E-4	9.8542966642080148E-4	1.0205078892442524E-3	1.0626387040495501E-3	1.1025570867581646E-3	1.1522199881047633E-3	1.2025930527399978E-3	1.2661379496488653E-3	1.3303224305866545E-3	1.4040902899375601E-3	1.4885049210200231E-3	1.5759689574317626E-3	1.687234049847843E-3	1.8018646530029673E-3	1.9474271428546821E-3	2.1112632740783602E-3	2.3080014697245002E-3	2.5595949790979075E-3	2.83783900909496E-3	3.2384256030563454E-3	3.7823990659809647E-3	4.6039015611820996E-3	1.1221839388731449E-2	1.0506891552237605E-2	9.7850927578810951E-3	9.0490726155460534E-3	8.3121061565680377E-3	7.5686305267003004E-3	6.8340268505548895E-3	6.1189913762991202E-3	5.4475350189492596E-3	4.8175388246608801E-3	4.2830415823104607E-3	3.8314282578857948E-3	3.4272706378592412E-3	3.1158968632344812E-3	2.8408607059850553E-3	2.6152834763242998E-3	2.4141671122934099E-3	2.2550184627812553E-3	2.1080524763446898E-3	1.9894904729667955E-3	1.8771983669773429E-3	1.7888577463973146E-3	1.7022897160957231E-3	1.6332976135618438E-3	1.5663002601599401E-3	1.5125521404327756E-3	1.4563070640618565E-3	1.4115640853256868E-3	1.370788890845794E-3	1.3304390904266621E-3	1.3010446915354798E-3	1.2691861340555343E-3	1.2464357969016121E-3	1.2205430182379799E-3	1.20479686308811E-3	1.1862444220771824E-3	1.1694211220437231E-3	1.15726384228046E-3	1.1461777709506047E-3	1.1385050756686729E-3	1.1327244267752936E-3	1.1313984623236701E-3	1.12694469525365E-3	1.12725935253787E-3	1.1314393892149599E-3	1.1348408525238126E-3	1.1433943300266599E-3	1.1529013201604021E-3	1.16554531827208E-3	1.1801915949787853E-3	1.1990940631086129E-3	1.2186246787956199E-3	1.2411857672496699E-3	1.2684068671052324E-3	1.2982238272467531E-3	1.3313857724337938E-3	1.3644817289567173E-3	1.4012495431034899E-3	1.4358450442392501E-3	1.4629471674745026E-3	1.4831565058040421E-3	1.4901987947102324E-3	1.4852486734185924E-3	1.4664079100856324E-3	1.434705836968755E-3	1.3940297956136799E-3	1.3426912346987837E-3	1.2890277097088029E-3	1.2307130845305926E-3	1.1707147726241201E-3	1.1089149240412167E-3	1.0487757097082243E-3	9.8796097316687084E-4	9.2938674114944123E-4	8.7391391579704522E-4	8.2032064012317E-4	7.7051633406723975E-4	7.2303695539174448E-4	6.7778185793058304E-4	6.3719846488620804E-4	5.9738860905148255E-4	5.6249338908716804E-4	5.262846008301773E-4	4.9750362594454083E-4	4.6701646997492823E-4	4.4100628735180107E-4	4.1611430475856304E-4	3.9380786094141498E-4	3.7240339288914162E-4	3.5118222518669629E-4	3.3462091840608902E-4	3.1690061564231388E-4	3.0201907383210465E-4	2.8643191495516472E-4	2.743088268856587E-4	2.6013454017644099E-4	2.4861831745108802E-4	2.3657298494788806E-4	2.2684360991078064E-4	2.1707004041374658E-4	2.0673993930236755E-4	1.9863215462621845E-4	1.8973757765069758E-4	1.8354145233114851E-4	1.75090807000947E-4	1.6928372595931051E-4	1.6226706994504621E-4	1.5599366009753999E-4	1.4999313221007702E-4	1.4403534915178535E-4	1.3924661358583846E-4	1.3369496632883334E-4	1.3023464959852532E-4	1.25099371910668E-4	1.2162496505976299E-4	1.16763711783416E-4	1.1335371469011053E-4	1.0854293885993998E-4	1.05330988290788E-4	1.0229888797287366E-4	9.8783773624698298E-5	9.6625397947630609E-5	9.3082250767589271E-5	9.0969475132182096E-5	8.7045045970128614E-5	8.5188560650054158E-5	8.1975973998560652E-5	8.0138208625860725E-5	7.7936883535187674E-5	7.5674980117725445E-5	7.4211099805627939E-5	7.1179266759005704E-5	7.0138079473820643E-5	6.7030807983088869E-5	6.6302920768577123E-5	6.3659363340204503E-5	6.2542956528338536E-5	6.1161042156631924E-5	5.9064172199873144E-5	5.8576399594752222E-5	5.5768586867106498E-5	5.5659901821720718E-5	5.2608982548016705E-5	5.2770209767175904E-5	5.10312458761797E-5	4.975260557296474E-5	4.9200532237255818E-5	4.6669846419800477E-5	4.7252266269284014E-5	4.3858663875115945E-5	4.5210957065603841E-5	4.2646287002863544E-5	4.2859211943305893E-5	4.1722512848619886E-5	4.029539596464272E-5	4.0415134786677803E-5	3.7542935535777943E-5	3.8793407846891004E-5	3.6722958136189975E-5	3.720839680941554E-5	3.5791706845856786E-5	3.5454774327904689E-5	3.4745697150006682E-5	3.35284382763479E-5	3.37693367415308E-5	3.2082585902264221E-5	3.2584617477519913E-5	3.1163556211512306E-5	3.1229927265307901E-5	3.0354734798092199E-5	2.9736199930136599E-5	2.9361132433681052E-5	2.8336011336324448E-5	2.8599438626626473E-5	2.7299675120455848E-5	2.7653677203420756E-5	2.6704288048185765E-5	2.6533540489945072E-5	2.5818505260312802E-5	2.5246692670894507E-5	2.5115700403888055E-5	2.4291439035221601E-5	2.4456088858285511E-5	2.3622534933513797E-5	2.3627794472461586E-5	2.2963336660723462E-5	2.2771174983328709E-5	2.212031547196396E-5	2.175124082826975E-5	2.1699474555372856E-5	2.1158472408658964E-5	2.1257021056651011E-5	2.0553721589788401E-5	2.0630655339274977E-5	1.956072890497508E-5	1.9798823898775582E-5	1.9316400622023165E-5	1.9086865519405393E-5	1.9098522266677888E-5	1.8504681013659874E-5	1.8672295394645651E-5	1.7666206067465361E-5	1.801551004626548E-5	1.7232311793733444E-5	1.7345126692318082E-5	1.7143530044769972E-5	1.6748994374152053E-5	1.6913643156593401E-5	1.599397467813277E-5	1.6424066017319169E-5	1.5412511252394136E-5	1.5987681112961667E-5	1.5354985993238044E-5	1.531077164905368E-5	1.5321685772158943E-5	1.4611954565881503E-5	1.5015481706117966E-5	1.3827104242094858E-5	1.4720995579532532E-5	1.3815064115149503E-5	1.4195624852832901E-5	1.384697415182854E-5	1.3684666813570826E-5	1.3734872642387385E-5	1.2926554821135454E-5	1.3524675843522573E-5	1.2436855700002644E-5	1.3176461245810671E-5	1.2450058284107164E-5	1.2793130755229426E-5	1.2549627724752826E-5	1.2200207240421921E-5	1.2389367629641001E-5	1.1658809995267971E-5	1.2236603351866801E-5	1.1463447248200667E-5	1.1941571224555895E-5	1.1438602648413446E-5	1.1471778966895549E-5	1.1394389071066041E-5	1.1067856306463258E-5	1.1336517222740026E-5	1.0651997385164103E-5	1.11059789702496E-5	1.0645126397374342E-5	1.0825714305009434E-5	1.0495280488633103E-5	1.0501065407463947E-5	1.0435201461202801E-5	1.0054729861488442E-5	1.0335836436569421E-5	9.9191732151644453E-6	1.01974029370236E-5	9.8046572086219739E-6	9.9344583400704702E-6	9.6380574050236208E-6	9.5717212607169708E-6	9.6489904099268308E-6	9.2553583095380885E-6	9.5474734286411508E-6	9.1801926565619702E-6	9.3430249551813728E-6	8.939955512231685E-6	9.0628485850340916E-6	8.9093596399624391E-6	8.775201516786129E-6	8.8783768671335293E-6	8.6145160847037918E-6	8.8142813994805154E-6	8.4069249360836027E-6	8.6602997469721046E-6	8.2827476799941924E-6	8.4295230366026661E-6	8.3333015946525008E-6	8.1278725927529643E-6	8.3025382414591213E-6	7.928532946843989E-6	8.1997217920263223E-6	7.6091239751494953E-6	8.0280972876622809E-6	7.6953987035547177E-6	7.7958047462132414E-6	7.748207314806238E-6	7.5056515017930051E-6	7.7247378180324114E-6	7.1923413476388042E-6	7.630897831573451E-6	7.1995490941703255E-6	7.4712341851935847E-6	7.2812176390048577E-6	7.2487674082554375E-6	7.3003538584225607E-6	6.9691854589754335E-6	7.2609177429730227E-6	6.6528796200774904E-6	7.1645602596391735E-6	6.7860779588004521E-6	7.0103792952376857E-6	6.8517474915121318E-6	6.8028751813969105E-6	6.8613653608438674E-6	6.5359992383119671E-6	6.806672696507435E-6	6.2927200227958924E-6	6.689071583435413E-6	6.410793477740436E-6	6.5355719332487188E-6	6.4777654951215839E-6	6.3526322282183841E-6	6.4910358772257002E-6	6.1191956932799098E-6	6.446647234861382E-6	6.0382602594716307E-6	6.3453968296112788E-6	6.1169069288945841E-6	6.18670652034112E-6	6.1556980684106191E-6	5.9691081137432615E-6	6.1354494320009473E-6	5.7610190615218934E-6	6.0543244093605215E-6	5.7840982677575134E-6	5.9728893912967251E-6	5.7786087601397033E-6	5.8434266227624424E-6	5.8394159353591854E-6	5.6548012238655596E-6	5.8434821866857176E-6	5.5615969243093437E-6	5.7858954421028664E-6	5.5103370436090406E-6	5.6664137155743378E-6	5.5639381584301004E-6	5.4940507098012943E-6	5.5819900788649493E-6	5.3522327504295395E-6	5.5342745999244954E-6	5.2953015359540252E-6	5.4829383899039602E-6	5.2584442185966513E-6	5.3970414191983672E-6	5.2844679847149042E-6	5.2452461466828277E-6	5.3259937407345894E-6	5.0948847150590804E-6	5.3121627835630719E-6	4.9767117243137146E-6	5.2295263128199629E-6	5.0472112240302516E-6	5.1108755047760801E-6	5.1066555725320832E-6	4.9964823988800751E-6	5.0988584090875542E-6	4.8116113933492935E-6	5.0527304060373104E-6	4.7971380083096431E-6	5.0091128242101175E-6	4.8635891590053114E-6	4.8919412535844876E-6	4.8694867735535842E-6	4.7434243204478393E-6	4.90276708756746E-6	4.5955875184918597E-6	4.8610568386561704E-6	4.6083241634281405E-6	4.7693377731098982E-6	4.6823088311201775E-6	4.6909277997924442E-6	4.7201532177912424E-6	4.5327093251303021E-6	4.6782250434684125E-6	4.3828567526721145E-6	4.6672482411265102E-6	4.4805797118438436E-6	4.5868744399532214E-6	4.5223766480649514E-6	4.4759968538063757E-6	4.5349935244072124E-6	4.3562353057321943E-6	4.53738681676588E-6	4.2671661658732143E-6	4.4554243242104134E-6	4.3149409819383104E-6	4.41598103679502E-6	4.3789660552700164E-6	4.2890279750893106E-6	4.3845006276591898E-6	4.176767308782705E-6	4.3620216017387794E-6	4.1139544939876124E-6	4.3221591230130934E-6	4.2095474900489435E-6	4.2302671544581576E-6	4.2190934449852606E-6	4.1427699859966777E-6	4.2454750702053316E-6	4.0062052016305648E-6	4.2070187375776725E-6	4.0319996611362995E-6	4.1688142120431302E-6	4.0550964097976606E-6	4.0778314308631291E-6	4.1129670289755097E-6	3.9880062659278678E-6	4.0785546546484802E-6	3.8975509432305499E-6	4.0836768280669501E-6	3.9046079974942894E-6	4.0004616913751925E-6	3.97034931349239E-6	3.9496818824358152E-6	3.9709035004346447E-6	3.82818844368951E-6	3.9821657035923983E-6	3.7564490188356618E-6	3.9394572482073783E-6	3.8223313955566864E-6	3.889546352060486E-6	3.8522169765379692E-6	3.8116671325825487E-6	3.8699131786123999E-6	3.698113322810196E-6	3.8607668998617703E-6	3.6709121433987805E-6	3.814438557736185E-6	3.722514758799643E-6	3.7724597346480989E-6	3.7509350129451074E-6	3.6670184500986315E-6	3.7679489095013357E-6	3.5898087156439313E-6	3.7289917375690619E-6	3.5865778638712652E-6	absorber mass = 0.5 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	7.5964566237958907E-7	3.7911829361996012E-4	4.995921183790444E-4	5.0249790175605597E-4	5.0197614699419785E-4	4.9153314688820423E-4	5.0650428071164399E-4	5.0661795818290434E-4	5.1024899577162297E-4	5.0921062256809708E-4	5.1283504176020901E-4	5.1930046759547438E-4	5.2205071773160899E-4	5.2751347629748373E-4	5.3104875907727998E-4	5.3639430711248533E-4	5.4021486869039491E-4	5.4498146467059003E-4	5.5284317282592709E-4	5.59353875171554E-4	5.6271565886668602E-4	5.6860195594512402E-4	5.7946124724049444E-4	5.8878334617830841E-4	5.9467664636504757E-4	6.0270689468741763E-4	6.18741012165109E-4	6.279718845071244E-4	6.3876993067679341E-4	6.5218638867254729E-4	6.6472785347063373E-4	6.7777722247194968E-4	6.9055835037697372E-4	7.1126037427738764E-4	7.2748953449066494E-4	7.4120252465257805E-4	7.6434813009490824E-4	7.873281919801848E-4	8.1136272785519272E-4	8.3467870575796926E-4	8.6193138490104086E-4	8.8729205162026408E-4	9.2182324919546396E-4	9.5360127402367885E-4	9.9470841553631452E-4	1.0368086298840301E-3	1.0826572937988239E-3	1.1312545000648029E-3	1.1849080349390845E-3	1.2506266001750298E-3	1.3162825528780543E-3	1.3979255800089401E-3	1.4809079751865746E-3	1.5865780497405651E-3	1.7101642506498478E-3	1.8381563149564263E-3	2.0079381461855072E-3	2.1905429427188099E-3	2.4385017447519633E-3	2.7564573891868198E-3	3.1101071572494617E-3	3.712367116720466E-3	4.6683777512194101E-3	1.0014246110216778E-2	9.3065110270649388E-3	8.5958131569574998E-3	7.8765752777490306E-3	7.1581950914810328E-3	6.4574115362839865E-3	5.7750333346062808E-3	5.1318727963355747E-3	4.5503663222248424E-3	3.9990514224130897E-3	3.5732302933311477E-3	3.2088237160751813E-3	2.8794247508199199E-3	2.6277777790046607E-3	2.3954521784763701E-3	2.2183963078823447E-3	2.0498498888513591E-3	1.9232856458378141E-3	1.798595304833785E-3	1.7020615336048926E-3	1.60697309211035E-3	1.5269844685231824E-3	1.4604020408756921E-3	1.3934519593536243E-3	1.3430323927166401E-3	1.2915757039519229E-3	1.25047424421982E-3	1.2091206421737299E-3	1.1783207577196E-3	1.1442166373364501E-3	1.11482739743669E-3	1.0893120705712748E-3	1.0660173819010065E-3	1.0489002841066201E-3	1.0287024201688943E-3	1.01734628431785E-3	1.0026624613811543E-3	9.9217853327688297E-4	9.7944945998818716E-4	9.7200736335234506E-4	9.6803486622752005E-4	9.6333978213644026E-4	9.6280173196504196E-4	9.6049162349134748E-4	9.6211732123675146E-4	9.6588547517269458E-4	9.7184427724500042E-4	9.7729521234639523E-4	9.8606710328958368E-4	9.9888445560226708E-4	1.0124286369318429E-3	1.0281331739713546E-3	1.0472728867405921E-3	1.0681045332901701E-3	1.0917356540844898E-3	1.1183779730977955E-3	1.1484397788298821E-3	1.17779640349264E-3	1.2091786039611901E-3	1.2404830281230433E-3	1.2664085849849224E-3	1.2847388677732143E-3	1.2944747882350401E-3	1.2901441316815058E-3	1.2731907848596599E-3	1.2454010675432901E-3	1.2092833265603324E-3	1.1654819097894626E-3	1.1137922223518621E-3	1.06203898021937E-3	1.0095307242197029E-3	9.5470377094068705E-4	8.9941953126218056E-4	8.4620592472247746E-4	7.9471854381606133E-4	7.4489665030289388E-4	6.9835146151742264E-4	6.5518388933737983E-4	6.1398294374366991E-4	5.757176183497913E-4	5.3949066954870738E-4	5.0484755682709604E-4	4.7502930529512205E-4	4.45388756566809E-4	4.1985967044395797E-4	3.9464837163638811E-4	3.7274838390081582E-4	3.5170971075000618E-4	3.3226166620090112E-4	3.1454350346725863E-4	2.9696532235837898E-4	2.8231595491048364E-4	2.676514448365022E-4	2.5532253802407906E-4	2.4178499519280101E-4	2.3133895372625399E-4	2.1979180433821197E-4	2.1063020572858652E-4	2.0070239326789454E-4	1.918743666344006E-4	1.82974969704736E-4	1.7471343944393901E-4	1.677757305441787E-4	1.6070325978370623E-4	1.5545045339314747E-4	1.4871079973387537E-4	1.4326091016595601E-4	1.3717478830527346E-4	1.32647608292799E-4	1.2620008389835062E-4	1.2230450847159033E-4	1.1804640964669723E-4	1.13945438001092E-4	1.10426324331467E-4	1.0630008910376301E-4	1.0342500139673241E-4	9.8603520037210754E-5	9.6478252463031783E-5	9.2416615012676844E-5	8.9709285939535522E-5	8.7188276078041104E-5	8.4128774022972728E-5	8.2448350541817898E-5	7.8850792775335564E-5	7.7699965223108921E-5	7.3904828863119839E-5	7.2922915288974133E-5	6.9603299906824016E-5	6.8437013370523353E-5	6.6534363602690894E-5	6.4072871786583887E-5	6.3449381124902032E-5	5.993951248622791E-5	6.023631175466633E-5	5.6726658520205236E-5	5.6805582866540998E-5	5.4816428385259894E-5	5.3080401899132545E-5	5.2690052398377899E-5	4.9701205562534419E-5	5.0263207281422139E-5	4.6634996401505834E-5	4.7908056561161898E-5	4.5475263859296995E-5	4.5315836616927451E-5	4.4012945846981525E-5	4.258098930298473E-5	4.2565434816472016E-5	4.0123233610976214E-5	4.0848633613691638E-5	3.8850684742515756E-5	3.8975487934418352E-5	3.7576209922688811E-5	3.6829902953628733E-5	3.6293114186133279E-5	3.4766737995214072E-5	3.5000419283060918E-5	3.3384145282505228E-5	3.3785041804063516E-5	3.236968507634508E-5	3.2280658763777444E-5	3.128680578932361E-5	3.0527709954910075E-5	3.0328050027336801E-5	2.9105599995721401E-5	2.9375576598741798E-5	2.837658679617941E-5	2.8370054891244901E-5	2.7385656970424825E-5	2.7134702651951419E-5	2.6354231660645055E-5	2.5727416462976687E-5	2.5693266192878005E-5	2.5018888129102559E-5	2.5015737558194847E-5	2.41469962436873E-5	2.413068354813321E-5	2.2986382288639299E-5	2.3068846368588279E-5	2.2614816845215699E-5	2.2103568156802372E-5	2.2171802386515556E-5	2.1426858292489399E-5	2.1543309835984855E-5	2.0492355616340272E-5	2.0736518780854493E-5	2.0005726458719825E-5	1.9865771139101979E-5	1.9749970478233274E-5	1.9177652346931166E-5	1.9323658970753352E-5	1.8255146635564745E-5	1.8725007161071745E-5	1.7734084051105943E-5	1.8060736850026236E-5	1.7645046430205703E-5	1.7283295482253723E-5	1.7399637585232021E-5	1.6448828189394257E-5	1.6986303330414066E-5	1.5681407077611164E-5	1.6494680524477043E-5	1.5758948436571502E-5	1.5917578640442673E-5	1.5694823755218866E-5	1.5171129490784263E-5	1.5458216298174101E-5	1.4251498463614526E-5	1.5046561612340466E-5	1.4018664667086403E-5	1.4665598750551727E-5	1.4103423028302446E-5	1.409101521729653E-5	1.4061332371347301E-5	1.3363061840235764E-5	1.3827663006332942E-5	1.2782312463406503E-5	1.3507080569695153E-5	1.2812846189553103E-5	1.3112346940051699E-5	1.2730027419284935E-5	1.2509344052107201E-5	1.2696352741077431E-5	1.1965291665270953E-5	1.2438661179333401E-5	1.1837612772235801E-5	1.21959991086011E-5	1.1721885454701654E-5	1.1748492773073001E-5	1.1584880204297671E-5	1.130269579721798E-5	1.153440524241368E-5	1.09584607234814E-5	1.1299364815851005E-5	1.0800829429169471E-5	1.1050990676941E-5	1.0642257492237548E-5	1.0656150727592333E-5	1.0618594128175501E-5	1.0245264504029999E-5	1.0527923565973201E-5	1.0114027373018421E-5	1.0348256966256701E-5	9.8556583470069788E-6	1.00168381388912E-5	9.8094117951528939E-6	9.7123856176695094E-6	9.7922818958316918E-6	9.4076048329810997E-6	9.6446134754638503E-6	9.1717973588962989E-6	9.5013403195945767E-6	9.0178478769074983E-6	9.2224848079871083E-6	9.0812353608697537E-6	8.8506607871745404E-6	9.0693656039809317E-6	8.5870615437635708E-6	8.9280445528584608E-6	8.3371418255477472E-6	8.7188050436878001E-6	8.4218839132466545E-6	8.4880710767888526E-6	8.429515331736846E-6	8.1670116228098227E-6	8.4187939496032879E-6	7.7675721337143677E-6	8.3043651599993286E-6	7.82355226672627E-6	8.1003866236607889E-6	7.9025893669577894E-6	7.8180572283077034E-6	7.8889682913374779E-6	7.4842644972235895E-6	7.8199118081604788E-6	7.2092925864432038E-6	7.7162961952171064E-6	7.365391690267432E-6	7.5349038385609046E-6	7.4329216986169747E-6	7.288813726256626E-6	7.4231266060914815E-6	6.9825630256081162E-6	7.3436228105959214E-6	6.8218482188147854E-6	7.1999718775487503E-6	6.9478462126548184E-6	6.9979658140917426E-6	7.000943300223123E-6	6.7448888958184427E-6	6.9868572625702473E-6	6.4805414750522829E-6	6.9101426387852495E-6	6.5430642650013878E-6	6.7728631506746104E-6	6.5560852531495534E-6	6.5826963820066444E-6	6.5900858135114342E-6	6.3416395495747074E-6	6.5618027754956405E-6	6.2180448146304447E-6	6.473939367253313E-6	6.2034357882577424E-6	6.329565783618891E-6	6.2646014783885533E-6	6.1334050846357599E-6	6.2739671505070687E-6	5.9824758809504147E-6	6.2330132182190315E-6	5.9039122568261425E-6	6.1432376494667825E-6	5.9352433038978833E-6	6.0027748600231132E-6	5.9813333171019602E-6	5.816717184657435E-6	5.9755716904456694E-6	5.6495848583443714E-6	5.9185050484457814E-6	5.5995712194765505E-6	5.8088209419756471E-6	5.6729498672253803E-6	5.6499387802829721E-6	5.6935456904166158E-6	5.4531504693649945E-6	5.6625828513684775E-6	5.2881317278626936E-6	5.5990804217461042E-6	5.3611696272700947E-6	5.5120806141923412E-6	5.4070080837319905E-6	5.3751458902945318E-6	5.4423000490642204E-6	5.1909456926401188E-6	5.4289400904954619E-6	5.06211580547491E-6	5.3647870510048336E-6	5.1666366871797035E-6	5.2494131976435549E-6	5.223606013654515E-6	5.0807040321291519E-6	5.2326584103085805E-6	4.9056687682272866E-6	5.1862234121401588E-6	4.9230133963445866E-6	5.0868533497792631E-6	4.9984098577698606E-6	4.9935710152172965E-6	5.0234518661264365E-6	4.8585479331907114E-6	4.9948026599673434E-6	4.6766004501880193E-6	4.9596653061296895E-6	4.7702663596353615E-6	4.8928726106093442E-6	4.8124618273814314E-6	4.7699863074356803E-6	4.81724110279628E-6	4.6008468801020936E-6	4.8222863562548405E-6	4.5428580320045498E-6	4.7701105869150814E-6	4.6003276212292604E-6	4.6587558607818001E-6	4.6495454263385594E-6	4.5624090274321464E-6	4.6706190571897428E-6	4.4195779127844105E-6	4.6320047364514102E-6	4.3935268652600305E-6	4.5674424305394495E-6	4.4735446219594931E-6	4.4943409460537506E-6	4.5107068552109924E-6	4.3600540679187956E-6	4.4866530225700835E-6	4.2580930982123021E-6	4.4688040974580494E-6	4.2947515606938923E-6	4.4069178945757995E-6	4.3468696435763627E-6	4.2900726838387065E-6	4.3383562300484305E-6	4.1961623200894105E-6	4.3554024818283845E-6	4.1129205369485075E-6	4.3076389500566336E-6	4.1832391733779839E-6	4.2352801301072933E-6	4.1989490390807733E-6	4.1506386551540472E-6	4.2340641051911046E-6	4.0058810275152196E-6	4.2005101421673504E-6	4.0202556852980941E-6	4.1630801539367002E-6	4.0551233757224125E-6	4.0900847671783398E-6	4.1058734446087843E-6	3.9868016486089978E-6	4.0875888789364789E-6	3.8744590046415604E-6	4.0787145522323427E-6	3.9067706153061806E-6	4.0180898308883312E-6	3.9752495734087E-6	3.949051846759349E-6	3.9742751240004296E-6	3.8444907335691421E-6	3.9874752556227683E-6	3.7559388023573088E-6	3.9366679450722892E-6	3.8434289629049566E-6	3.8964253049400456E-6	3.8580595843308006E-6	3.8039493198266897E-6	3.885833175560269E-6	3.7183290900522466E-6	3.8560527735474E-6	3.7057618281888343E-6	3.8354241806810812E-6	3.7417791580980181E-6	3.7557452198092258E-6	3.7808503239511706E-6	3.6954801498330818E-6	3.7682264819970298E-6	3.5728553504535168E-6	3.7644407487349928E-6	3.6248447487639413E-6	3.6998374536395822E-6	3.6711724497935695E-6	3.6605811722864031E-6	3.6786569473760452E-6	3.562573243104947E-6	3.6876712612445013E-6	3.5060904668137409E-6	3.6397466137640852E-6	3.5572381209578496E-6	3.6162900390108212E-6	absorber mass = 0.6 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	7.61262799127822E-7	3.7920001569726619E-4	4.9953129955194542E-4	5.0166541599720748E-4	5.010773290991332E-4	4.9250121398421924E-4	5.0736063292856155E-4	5.0597113480145746E-4	5.1240687108842803E-4	5.1389337536022746E-4	5.1864540551513902E-4	5.2140721988000645E-4	5.2669268128100908E-4	5.2913043338321327E-4	5.354604467354921E-4	5.3943721781615794E-4	5.46687030743643E-4	5.5118887916970642E-4	5.5922872177205027E-4	5.6169283821913194E-4	5.6942296370777806E-4	5.841146621942937E-4	5.9169757443892923E-4	5.97380361616898E-4	6.078001036443787E-4	6.227644074389613E-4	6.3321484324250382E-4	6.4620137438577922E-4	6.6251131048234129E-4	6.7775916164963433E-4	6.9272111008892863E-4	7.0301650083724146E-4	7.271208574768682E-4	7.4643110052424635E-4	7.6750414989101596E-4	7.9346420056906626E-4	8.1985025818377666E-4	8.4884849036963013E-4	8.7463188132502301E-4	9.0732036093971798E-4	9.4347463309117912E-4	9.8043916420013097E-4	1.0244985498381201E-3	1.0738156383484499E-3	1.1290816354555101E-3	1.1847297783406699E-3	1.25506997904344E-3	1.3276775748065372E-3	1.4181848199623821E-3	1.5114575843319358E-3	1.6308303826982043E-3	1.7687164156787443E-3	1.9272435435091335E-3	2.1326344920834348E-3	2.3590584054450745E-3	2.6883595594361007E-3	3.1360735606670654E-3	3.7987510135776472E-3	9.8008966006521495E-3	9.1407677414946879E-3	8.43091211888552E-3	7.7153672470274097E-3	7.0035515395248113E-3	6.2858598211682501E-3	5.5931503402300402E-3	4.9531097841721602E-3	4.3647319536803597E-3	3.8450581917086188E-3	3.3819408769960248E-3	3.0176634954696877E-3	2.6815192131702612E-3	2.4423055660634202E-3	2.2194262621830574E-3	2.0420948505187812E-3	1.8831932348413443E-3	1.7554860766488926E-3	1.6359657446066928E-3	1.5445179552470145E-3	1.4532825575969026E-3	1.382510953240904E-3	1.3116450517086026E-3	1.2573145814835829E-3	1.2019972168287401E-3	1.15936244844543E-3	1.1132341369478429E-3	1.07307637334727E-3	1.0435638552406578E-3	1.0102719165087141E-3	9.8398172060314257E-4	9.5757342195573346E-4	9.3846890500636816E-4	9.1593254170810247E-4	9.0126419714602567E-4	8.8518870709822543E-4	8.6880592839790527E-4	8.5706887310102648E-4	8.4610184958774004E-4	8.3950167119591199E-4	8.2961111962155589E-4	8.2450077912059566E-4	8.2130094686235693E-4	8.1897090897147255E-4	8.1410045401220023E-4	8.1388845301060919E-4	8.1725268591749942E-4	8.1994311486467046E-4	8.2376827145868713E-4	8.2824749502907551E-4	8.3845202003202958E-4	8.46961652469518E-4	8.5779615681897564E-4	8.7054545014320214E-4	8.8551637166945187E-4	9.0455516653564023E-4	9.2291567196035645E-4	9.4408801643733006E-4	9.688353988659621E-4	9.9460513421667008E-4	1.0234364547331001E-3	1.0487545344692443E-3	1.0731343427298398E-3	1.0965861347546841E-3	1.1075771312157067E-3	1.1119142583108678E-3	1.10690860709094E-3	1.0882222925749578E-3	1.0631873489010731E-3	1.0274068171037399E-3	9.8791811693368968E-4	9.4203146820532398E-4	8.9580509012923031E-4	8.4949571376941025E-4	7.999068433507386E-4	7.5349772706170999E-4	7.068333800338473E-4	6.6277491332767139E-4	6.1994557527418224E-4	5.8095336867648988E-4	5.4369026722432112E-4	5.1012851154198574E-4	4.7673244184537724E-4	4.4852122240456938E-4	4.194714357408878E-4	3.9330640717907291E-4	3.6982694093730601E-4	3.477824738840315E-4	3.2837220614852252E-4	3.0904354455227816E-4	2.9298901909519977E-4	2.7539603136220289E-4	2.6237227543213286E-4	2.4759893223838498E-4	2.3578591632582234E-4	2.2319428389300352E-4	2.1291998165378208E-4	2.0226609120226299E-4	1.9212794963087955E-4	1.8407153695018883E-4	1.7510423106295705E-4	1.6819595130535355E-4	1.6055855389887183E-4	1.5435074145635748E-4	1.4641423109281701E-4	1.4125819534336801E-4	1.3497055353994602E-4	1.2990884013977158E-4	1.2522817635525737E-4	1.1974336575297001E-4	1.1616822130668732E-4	1.1052999805066601E-4	1.0757974675265434E-4	1.0248684796898326E-4	9.9535309820499769E-5	9.5978380722554226E-5	9.2582889409651995E-5	9.0046060910131741E-5	8.5954077513210434E-5	8.4183390719228107E-5	7.9964720732019797E-5	7.861505395848745E-5	7.578857917598869E-5	7.317792501330057E-5	7.1856487890925534E-5	6.773373686604119E-5	6.7723060551568251E-5	6.3756813413252448E-5	6.3505119961992498E-5	6.1149811132111111E-5	5.9348847626725849E-5	5.8227637467186408E-5	5.5047595104277004E-5	5.5449008997264397E-5	5.2040409950964861E-5	5.2228927477639498E-5	5.0140134828052339E-5	4.9167801225560405E-5	4.8258627204242635E-5	4.5841813346082803E-5	4.6026055885950296E-5	4.3762989911489245E-5	4.3851989868024514E-5	4.2144261819012483E-5	4.1382739270729049E-5	4.0510695829109206E-5	3.8806476237213098E-5	3.8990282619705305E-5	3.7161987370800916E-5	3.7214298105280634E-5	3.5825695754040024E-5	3.5247982417340461E-5	3.4300640081349706E-5	3.3182214681399626E-5	3.3224101288199202E-5	3.1996965858343693E-5	3.1887663055319446E-5	3.0806054264807697E-5	3.0308937988374155E-5	2.9616366442458387E-5	2.8674155107351198E-5	2.8796928828391299E-5	2.7850227664199754E-5	2.7773972363025967E-5	2.6681235121699055E-5	2.6527930954390812E-5	2.5745025556862485E-5	2.519868815891381E-5	2.5114890734180998E-5	2.4297567125933693E-5	2.422928290985841E-5	2.3156048280436106E-5	2.3329372711094087E-5	2.2516264205369763E-5	2.2181243717290317E-5	2.206498624222891E-5	2.1348118141356411E-5	2.1519487723252811E-5	2.0322743344001397E-5	2.0656783081854386E-5	1.9864735285499874E-5	1.9742478174786579E-5	1.9647080393142478E-5	1.872898458193444E-5	1.9101757727746273E-5	1.7748471435755282E-5	1.8520401595072578E-5	1.7742479429676769E-5	1.7620041482527951E-5	1.7535241023036603E-5	1.677052729162711E-5	1.7185783681909343E-5	1.5816233459207636E-5	1.6603502829264564E-5	1.5929815646017604E-5	1.5990590179575537E-5	1.5737794922914899E-5	1.5174824475939739E-5	1.5516351690118171E-5	1.4250559785941335E-5	1.5103939962674301E-5	1.4360133436747049E-5	1.4499241006869001E-5	1.4303594457414736E-5	1.3768426948683956E-5	1.4048862431917243E-5	1.32179967413712E-5	1.3716143539970126E-5	1.3147261166769539E-5	1.326979844328016E-5	1.3019687944189301E-5	1.2686776124734024E-5	1.2879193938108001E-5	1.2186608082151101E-5	1.2593198820636005E-5	1.2067079329785659E-5	1.2179878876700401E-5	1.1875663420531E-5	1.1660412226172844E-5	1.1798279337611361E-5	1.12819671248147E-5	1.1588480823219837E-5	1.1082440290360665E-5	1.1252837381638448E-5	1.0909866209943901E-5	1.08069909253111E-5	1.0848498429486232E-5	1.0470414680438835E-5	1.0681652364022636E-5	1.0193108544218448E-5	1.0412916633535301E-5	1.0103885782784938E-5	1.0045747763184103E-5	1.0083444389400432E-5	9.6938395134461957E-6	9.9577179569578264E-6	9.3840314926893296E-6	9.7195917778555323E-6	9.3747144710255371E-6	9.3720874466790528E-6	9.3715576718935499E-6	8.9539507100633296E-6	9.2558273035777764E-6	8.6345229790561766E-6	9.0263243067233858E-6	8.7118169376297234E-6	8.7832257005061806E-6	8.7089630363633205E-6	8.4288770315899196E-6	8.6500568308983351E-6	8.0090924732114739E-6	8.5159217342907207E-6	8.1090181159255567E-6	8.2593505390718092E-6	8.1675583845995716E-6	7.9005773008221476E-6	8.1439069810987707E-6	7.5480780043188461E-6	7.9951166608262093E-6	7.6014471064555387E-6	7.7720264289196466E-6	7.6889866781824032E-6	7.5140352140110864E-6	7.6514199608528331E-6	7.1175899628537347E-6	7.5328272230812155E-6	7.1667665195241676E-6	7.3777048529468133E-6	7.2418564687325405E-6	7.0749944021411689E-6	7.1968436890680293E-6	6.8071691191227555E-6	7.1536011270030594E-6	6.7695669577663546E-6	6.957742289812429E-6	6.8205191759117022E-6	6.773200747865002E-6	6.8445085266868523E-6	6.4455002356184015E-6	6.7692905676832446E-6	6.4377467438371193E-6	6.6484580520041901E-6	6.4497829218506462E-6	6.4297389505692117E-6	6.5013811413689136E-6	6.1996583184510102E-6	6.4279021092733746E-6	6.093756150200084E-6	6.3341906569017134E-6	6.1468126752712391E-6	6.1612186643620214E-6	6.1677995175550034E-6	5.9177231098989865E-6	6.1517926570737173E-6	5.8151978886744371E-6	6.0233980117635277E-6	5.8599335826080592E-6	5.899665419428716E-6	5.8680068086317914E-6	5.6965572649969703E-6	5.8704799601157056E-6	5.480056372961174E-6	5.7970041146263174E-6	5.5856526039141983E-6	5.6361243253157935E-6	5.6302969437427155E-6	5.4669344442964795E-6	5.5891710119914137E-6	5.2482117053532919E-6	5.5562330212410686E-6	5.3255786392204399E-6	5.4442116393312253E-6	5.3956910420042142E-6	5.2649108784022865E-6	5.3871605899315541E-6	5.0327131217297627E-6	5.3085911018767783E-6	5.0764859669932026E-6	5.2323638251471326E-6	5.1614052115648445E-6	5.0950980667421501E-6	5.1801908150054814E-6	4.9029521894063204E-6	5.1341813797884956E-6	4.8943409719006446E-6	5.0317153918529453E-6	4.945106703003088E-6	4.8903634260174454E-6	4.9779792128980294E-6	4.7330493138432085E-6	4.9549869773162055E-6	4.713544230933147E-6	4.8797332956020941E-6	4.7666390005904119E-6	4.7574867031607206E-6	4.7747804929222143E-6	4.5940929158734888E-6	4.7664347269836786E-6	4.5421832370689396E-6	4.7106214078212523E-6	4.6078527799258234E-6	4.6102135560351603E-6	4.6286366556190334E-6	4.4691912805913646E-6	4.6064679611800606E-6	4.3781504470281115E-6	4.5453128369597306E-6	4.4521778185100198E-6	4.4465400581773458E-6	4.483807408542555E-6	4.3179758065712955E-6	4.4751778463543446E-6	4.2214708287824024E-6	4.4276098526037146E-6	4.2986534367954504E-6	4.3443588843378397E-6	4.3367945069298346E-6	4.2269761300367824E-6	4.3362125882754606E-6	4.0777051613542143E-6	4.2980857705940422E-6	4.1495869754268334E-6	4.22447566814106E-6	4.1904793295836546E-6	4.1161322617921328E-6	4.1935436775890323E-6	3.9753714411524983E-6	4.15982787653058E-6	4.010389097498973E-6	4.0907576304893916E-6	4.0560124149111476E-6	3.9924342824314089E-6	4.0696252488273514E-6	3.8753886112285012E-6	4.0513159253377134E-6	3.9043644064280524E-6	4.0008318366667095E-6	3.954569541528528E-6	3.9187592370557804E-6	3.9719754231734416E-6	3.8042005213747816E-6	3.9583565456836838E-6	3.7996376917615864E-6	3.905796628614763E-6	3.8527328077002621E-6	3.8259032006640525E-6	3.8695207464106903E-6	3.7131726766095951E-6	3.8537604709306819E-6	3.6971823248260742E-6	3.8050729631085647E-6	3.7467700019851868E-6	3.7219661498288616E-6	3.7629159347565821E-6	3.6338694822748661E-6	3.7453618624513763E-6	3.5970324529586927E-6	3.7063206989061295E-6	3.6434634150930689E-6	3.6558684112271072E-6	3.6564669573551812E-6	3.5728317063250747E-6	3.6578241428746281E-6	3.4988279883664753E-6	3.6377617516451507E-6	3.5413351559266066E-6	3.5844386257626132E-6	3.5731294487205695E-6	3.4958445952259288E-6	3.5843405655137321E-6	3.4037170873951078E-6	3.5606444056843911E-6	3.458026291163709E-6	3.5022342805839555E-6	3.5000002778386651E-6	3.4215506864513445E-6	3.5058594036753266E-6	3.3383720235254653E-6	3.4760648707221501E-6	3.3858403048827387E-6	3.4259167006026179E-6	3.4229193788172052E-6	3.3718434138899147E-6	3.4238392556792856E-6	3.2823750493818841E-6	3.3957589574526686E-6	3.3137844400829269E-6	3.3725720827626103E-6	3.3451830965691217E-6	3.3113677851536078E-6	3.3389016138435387E-6	3.2114710347189296E-6	3.3413233873798027E-6	3.2412930116448521E-6	3.3106252146542558E-6	3.2659283761187828E-6	3.2396668171760904E-6	3.2797982341734889E-6	3.175785797175034E-6	3.2804780915613165E-6	3.1689704602264971E-6	3.2410329881892511E-6	3.1898326464262054E-6	absorber mass = 0.7 Kg	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	7.6351937568852921E-7	3.7915130648736087E-4	5.0022288480358504E-4	5.0277517392793999E-4	5.0101593731789816E-4	4.9178879676029202E-4	5.0636132319435625E-4	5.0927958395869896E-4	5.1271583143269305E-4	5.128270091248943E-4	5.1863011356991461E-4	5.2492418667558923E-4	5.3038057428803434E-4	5.3467226363565013E-4	5.3911775933741194E-4	5.4491402887563438E-4	5.4837036408067637E-4	5.5909404702653197E-4	5.6789945762482689E-4	5.7543282787274482E-4	5.7534711232576081E-4	5.9046645398647373E-4	6.057221095855732E-4	6.16454300667756E-4	6.2795212141425775E-4	6.3983847235023227E-4	6.5212687946840299E-4	6.6741590520732336E-4	6.8878273727723447E-4	7.0169391314902003E-4	7.1885074660155601E-4	7.4393743664360448E-4	7.6575498550408513E-4	7.9114161032715273E-4	8.1996192326864504E-4	8.5039083654353325E-4	8.7767605557707233E-4	9.1352348686082809E-4	9.5258614119093183E-4	9.9508598688057221E-4	1.0422186237604401E-3	1.0973750144142524E-3	1.15819676774994E-3	1.22416189934006E-3	1.3040266252843E-3	1.3873031931430429E-3	1.4974058756721201E-3	1.6101632470175301E-3	1.75892467504105E-3	1.9395058463929143E-3	2.1408425837723699E-3	2.4259171233407401E-3	2.7938859058595548E-3	3.2593658670146412E-3	4.2847881856273792E-3	9.0405861147856634E-3	8.2887399464391508E-3	7.5602922915535232E-3	6.8353790239484014E-3	6.1174504105895797E-3	5.4031484226791642E-3	4.7334003887371193E-3	4.1498919788244401E-3	3.6373217978327268E-3	3.1597867678576446E-3	2.8152693207643999E-3	2.5133878081371433E-3	2.2566137052382998E-3	2.0585733901955202E-3	1.8747414037663846E-3	1.73639929195283E-3	1.6043128443814865E-3	1.4995671792241321E-3	1.4034679688402936E-3	1.3196526687125033E-3	1.2532827418072236E-3	1.1855613647268144E-3	1.1345522429421901E-3	1.0832439955463624E-3	1.0408547111179401E-3	9.9898083078991083E-4	9.6796691165409326E-4	9.3252471521236286E-4	9.0554162380402606E-4	8.7756156049877262E-4	8.5088130260565511E-4	8.3301529947489388E-4	8.1175543012060216E-4	7.951134382351196E-4	7.8038114426651889E-4	7.6862507610206637E-4	7.5366234081540877E-4	7.4382097438109346E-4	7.3389665171737033E-4	7.2303166733282036E-4	7.1750971282939649E-4	7.1322833119881717E-4	7.0967566727702042E-4	7.0254448222385692E-4	7.0344744798804808E-4	7.0181186697827107E-4	7.0177031283356146E-4	7.0151971552831374E-4	7.0460638921280661E-4	7.1095742316309399E-4	7.1488125792278003E-4	7.2166111330799131E-4	7.2894564535550032E-4	7.3823233345536718E-4	7.5185414949934903E-4	7.6460843736514004E-4	7.7874954829001931E-4	7.9528848606234901E-4	8.1575958171847135E-4	8.357889361260769E-4	8.570836942967732E-4	8.8409604637755719E-4	9.0578447136453473E-4	9.3127325190039414E-4	9.5316483064929224E-4	9.6847594689865595E-4	9.7618966301353147E-4	9.766790086080915E-4	9.6523376035638811E-4	9.4558292059423836E-4	9.1756854364154086E-4	8.8446788094145921E-4	8.4483797679969384E-4	8.052122414324035E-4	7.607685844863533E-4	7.1903755785033402E-4	6.7684717431117948E-4	6.3450376880314324E-4	5.9383467259728755E-4	5.5711973872735339E-4	5.2070073016114327E-4	4.865298073845174E-4	4.5584115116941505E-4	4.2583343558345339E-4	3.9965876652163512E-4	3.7471409975068905E-4	3.5145023174819301E-4	3.2994781038794802E-4	3.1000640549927705E-4	2.921412842301121E-4	2.7597606834107199E-4	2.6045817464033478E-4	2.4568805828028152E-4	2.3332718580038763E-4	2.2071748554177657E-4	2.1025733561933792E-4	1.993235997192785E-4	1.8886155630107098E-4	1.8021402162066348E-4	1.7056624146490605E-4	1.6354541257651651E-4	1.5562922757138343E-4	1.492151056929244E-4	1.43054824610746E-4	1.3641176086511358E-4	1.3132889771100731E-4	1.248060372665743E-4	1.20870925323107E-4	1.1450725444705565E-4	1.1098373461300503E-4	1.0672221573631699E-4	1.022027066512265E-4	9.9526159252648444E-5	9.4781320858647553E-5	9.2519951931780065E-5	8.7282820331541596E-5	8.5569711873737713E-5	8.2533185409988202E-5	7.8847313832073541E-5	7.7736991231699208E-5	7.2515301889368124E-5	7.2870143352332865E-5	6.9040002456835763E-5	6.7973043409494404E-5	6.5454044803711143E-5	6.3105910278496365E-5	6.2130474365523102E-5	5.8266531674030025E-5	5.8726608041613593E-5	5.5709502357248937E-5	5.5186903165463136E-5	5.3154265394488002E-5	5.1447215528846876E-5	5.0727912476507904E-5	4.8408214304994914E-5	4.8263273372489198E-5	4.6142526299687303E-5	4.5628758615348312E-5	4.4027891494970921E-5	4.2584577285496855E-5	4.230905439414944E-5	4.0440148718145098E-5	4.0313069749115302E-5	3.8823701651493103E-5	3.8322099785146099E-5	3.6972632106203952E-5	3.5982998068791624E-5	3.5747405231623426E-5	3.446412614857201E-5	3.4174950686494319E-5	3.2904674650441871E-5	3.2631259566732338E-5	3.1512723416993104E-5	3.0782216868942683E-5	3.0533527100191972E-5	2.9577360949280805E-5	2.9410822386865893E-5	2.8202854588365207E-5	2.81243560038187E-5	2.7100112024983024E-5	2.6647707896996509E-5	2.643847201033029E-5	2.5533804933375793E-5	2.5586698464669889E-5	2.4161935659169217E-5	2.4497677304710292E-5	2.3692880240678601E-5	2.3211412294227257E-5	2.3194299971546289E-5	2.2056371290184802E-5	2.2475200337341884E-5	2.1082866300666852E-5	2.1546041469843618E-5	2.0879753378674642E-5	2.0414703919167972E-5	2.0494770689794908E-5	1.9355840353640356E-5	1.9909146615997174E-5	1.8618712547405642E-5	1.9115689778309455E-5	1.8469977461709357E-5	1.81259475731957E-5	1.8228928964168274E-5	1.7125289830989245E-5	1.7777418510149001E-5	1.6690157666395576E-5	1.7092934489760637E-5	1.6611403396502675E-5	1.6272291810733441E-5	1.6307835731948768E-5	1.5365301094694143E-5	1.598701604901317E-5	1.5083362253739241E-5	1.5398271488062162E-5	1.4997789863775243E-5	1.4703122584338835E-5	1.47889081714305E-5	1.3934482499490832E-5	1.4464380577537142E-5	1.3816427310624342E-5	1.3960069565492561E-5	1.3573599782027758E-5	1.3359847557055801E-5	1.3475485514413658E-5	1.2809459696206967E-5	1.3163128304866971E-5	1.2605206227540101E-5	1.27309866825461E-5	1.2410855854875148E-5	1.2205648634162153E-5	1.2332812357607228E-5	1.1796498747544036E-5	1.204509960253206E-5	1.1442808031594244E-5	1.1679838735875943E-5	1.143018419871416E-5	1.1209287103818828E-5	1.1330244684367353E-5	1.0855574589224426E-5	1.1071416740281821E-5	1.0502895976111826E-5	1.0768285939510143E-5	1.0547452117739828E-5	1.0341522199436156E-5	1.0448901167209601E-5	9.9375856202415275E-6	1.0249498814579205E-5	9.7219039499833026E-6	9.9738653048011744E-6	9.7514316626678789E-6	9.5818443868125208E-6	9.6905609357328371E-6	9.0931017649198306E-6	9.5425145963633387E-6	9.0132387768007659E-6	9.2799738045374792E-6	9.0958605190363496E-6	8.91215492067904E-6	9.0657569906263518E-6	8.4592854166147385E-6	8.9196980601384768E-6	8.4595558529761333E-6	8.6711497845645568E-6	8.5309237470565689E-6	8.3246935986332181E-6	8.4959472249181266E-6	7.9065466880332185E-6	8.3613977756310728E-6	7.9477916445441536E-6	8.1298838563935728E-6	8.0146510559045089E-6	7.8016830166750179E-6	7.9901966031581222E-6	7.4501831625227413E-6	7.8685274196637729E-6	7.4596884757267447E-6	7.6509863536124523E-6	7.540620069950239E-6	7.3579013440610576E-6	7.5315010658472783E-6	7.1043620028148687E-6	7.4268154731526289E-6	7.0541713049890069E-6	7.2242105214470205E-6	7.1045040831400891E-6	6.9631544645651824E-6	7.1164826947889321E-6	6.7540796647700751E-6	7.0303927451987587E-6	6.705049306694856E-6	6.8394835384430115E-6	6.7482295658157033E-6	6.6072310519162035E-6	6.7405502665112014E-6	6.3909453658027028E-6	6.6748452908536286E-6	6.3760079251356916E-6	6.4972618422290876E-6	6.4344321463444342E-6	6.2858166733943352E-6	6.397578662992213E-6	6.0505451945034579E-6	6.3514370302627976E-6	6.0613650678296049E-6	6.1881555418181736E-6	6.1405410199522681E-6	5.9952551294055181E-6	6.1045165415521413E-6	5.7274268383168197E-6	6.0589479342553814E-6	5.7821359022977034E-6	5.9076892292357377E-6	5.8660242763822014E-6	5.7308774354845647E-6	5.8480857957183646E-6	5.4665077254785542E-6	5.7933406128776697E-6	5.5567245438677745E-6	5.6547678185694996E-6	5.6062868315804405E-6	5.4921060935492122E-6	5.6078548111265397E-6	5.2296688954680344E-6	5.5468164167231927E-6	5.3470475518487414E-6	5.4190780503436448E-6	5.3707644727864804E-6	5.2677199792998905E-6	5.3902823915967898E-6	5.0299910044893319E-6	5.3245661465159486E-6	5.1387679026079694E-6	5.2084210744403351E-6	5.16739452285607E-6	5.0666001616774052E-6	5.1874747012411269E-6	4.8582180638504045E-6	5.1207808171056897E-6	4.9398643670254905E-6	5.0139994117864534E-6	4.9920023270808826E-6	4.8806611614588798E-6	4.9988758982113501E-6	4.7014435189152455E-6	4.9319723295226086E-6	4.7580346954947843E-6	4.835513024874949E-6	4.8261250486477003E-6	4.7094314691246255E-6	4.8234717875309633E-6	4.5440250390457897E-6	4.7577969597385103E-6	4.6162052588903504E-6	4.6713675580386418E-6	4.6688753581067686E-6	4.5504211014671208E-6	4.6601702192336434E-6	4.3812519132383113E-6	4.5972931350803913E-6	4.4793852386997524E-6	4.5188352769787901E-6	4.5198222721822788E-6	4.4038007366476814E-6	4.5076016451232973E-6	4.26389374967445E-6	4.4484713615240724E-6	4.3466678909671384E-6	4.3782399049774292E-6	4.3785532601105337E-6	4.2680540311796333E-6	4.3654565374970865E-6	4.1472593772503334E-6	4.3153874358496974E-6	4.2176950342588006E-6	4.2480910576638723E-6	4.2452465021796751E-6	4.1396193725800546E-6	4.2336722664624933E-6	4.0298724077533915E-6	4.1920939388959803E-6	4.0949879660632695E-6	4.125872093686184E-6	4.1189373023212098E-6	4.0231350089813694E-6	4.1131631583741915E-6	3.9151252888397834E-6	4.0824234689974813E-6	3.9733667767436658E-6	4.0142258272585596E-6	4.0069149946793506E-6	3.9135225013321878E-6	4.0087860266475401E-6	3.8113518575175979E-6	3.9751435789565481E-6	3.8796117688615507E-6	3.9086760374020058E-6	3.9120178511004061E-6	3.8100453356240542E-6	3.9106251058322804E-6	3.7324828855359426E-6	3.8761095312888806E-6	3.7930061256042094E-6	3.8105285275644327E-6	3.8216478222163644E-6	3.7134182439416161E-6	3.8171836041544225E-6	3.6528998927733837E-6	3.782881957348086E-6	3.7093001446683868E-6	3.7181708697421088E-6	3.7342745316903183E-6	3.6229112754378373E-6	3.7299302930730008E-6	3.573341704968416E-6	3.6946093712897022E-6	3.6266113147185422E-6	3.6308254778006101E-6	3.6515781644475115E-6	3.537995266747248E-6	3.6464943222771666E-6	3.4946680775108789E-6	3.611614951060033E-6	3.547246045804554E-6	3.5494460933642162E-6	3.5716149505197691E-6	3.4579963226194265E-6	3.5673580397771513E-6	3.4166097417994311E-6	3.5341790941346809E-6	3.4695829879816252E-6	3.4728802837480012E-6	3.495140479318319E-6	3.3854098525112246E-6	3.4915862282679586E-6	3.3402092193343217E-6	3.4596502074113137E-6	3.3960434727605961E-6	3.3977977653482662E-6	3.4229683904840963E-6	3.3173594730268552E-6	3.4207922875856564E-6	3.2840239839358224E-6	3.3909206383507696E-6	3.3214078325763345E-6	3.3315855816975123E-6	3.3512577722665521E-6	3.2550157060609154E-6	3.3522687780732202E-6	3.230347952774937E-6	3.3243062337434211E-6	3.2618328187312157E-6	3.266543296848314E-6	3.2835414785920213E-6	3.1947071586965885E-6	3.2877570855486861E-6	3.1765567495170051E-6	3.2616408998765216E-6	3.2084804970476657E-6	3.205639739421053E-6	3.2188425034459469E-6	3.1376926257807783E-6	3.2258161039951885E-6	3.1230195982127964E-6	3.2021453161810697E-6	3.1558457286656466E-6	3.147318345337401E-6	frequency of excitation (rad/s)
amplitude of vibration (m)
nonlinear absorber- Mag spring damping ratio=0.035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	2.1906516971203659E-5	0.54377089627175634	0.91329240155612501	1.0011908776534575	1.0019857012868449	1.0034717079006816	1.005624600310925	1.007195414445115	1.0079897664169251	1.0115843048374498	1.0155017853679607	1.0183969663975549	1.0211541153096724	1.0262719519987029	1.0268742845016399	1.0330872268853661	1.039481448447795	1.0445460193249898	1.0500377689898861	1.056265293653305	1.0628497132001138	1.0690885208323575	1.076065157617095	1.0785871927363675	1.0917000908483898	1.0971513050084098	1.1035633181079216	1.11948663616556	1.1292599362193649	1.1406899718710497	1.1501895531022175	1.1630598225829201	1.1766350594443051	1.1902301888227527	1.2042366994323224	1.21747372668306	1.2350433918953498	1.2530808721633	1.2721623661245101	1.2904888618510548	1.31191362120222	1.332802265412895	1.35668957127416	1.3811687264316301	1.4044458259818127	1.4368399914570138	1.4681037267499599	1.5000574463369383	1.5383669896610201	1.5759312468191407	1.6168184716583329	1.6635520424755361	1.71381223291873	1.7668910456793516	1.8293395243173349	1.8960554180788682	1.96975958619411	2.0545494332640004	2.14495877386112	2.2535662137803953	2.3695359489034251	2.5120813024085198	2.6719014350939037	2.8676474710824196	3.0922792354283177	3.3789914335010387	3.7146345927944755	4.1891326038963053	4.7892517435441837	5.6665389202505878	7.1349710180450359	15.11973246746547	13.887522458887386	12.436494690026176	10.71014106554766	8.7795667852589698	6.9041762243268305	5.3508394381196274	4.2511003132850327	3.4443421831043937	2.7963512866732407	2.3815285519519493	2.0187439133149727	1.7414704803792818	1.5098496413005214	1.3153455619105847	1.1530327780512821	1.0124599533344538	0.89067995674509748	0.78225880482040067	0.6878279783032426	0.60212453660523135	0.52531025366784145	0.4586396732067195	0.39466186132941811	0.34029442139268173	0.28989112990939742	0.24907550603319809	0.212917523353329	0.19058330943990809	0.1774261728345114	0.17993005463325071	0.19342600179915376	0.21687410230662521	0.24441376686640265	0.27619044200142623	0.31114404255797462	0.34759532395921638	0.38559687317251423	0.42533196472768642	0.46838403805301132	0.51106686718043248	0.55706537201566053	0.60297056284742545	0.65373851572599162	0.70562733642039843	0.76196554379350789	0.821129619007269	0.88488170224908891	0.95142417406118163	1.0259627225344485	1.1051361712234127	1.1931567630401385	1.2883460805750735	1.3907136030757261	1.5057606003870967	1.6304011539894676	1.7662949325778139	1.9137509724257935	2.0701874019679702	2.2310620524469282	2.3902462241061113	2.5350860727205156	2.6566753938328582	2.7360761136748564	2.7728084772364863	2.7626889272279986	2.7131172742935856	2.6309661554416586	2.5304140996765971	2.4141297796926082	2.2927367065570485	2.1697564804482528	2.0515792625272402	1.9378329871701512	1.8310087556517241	1.7305020943699276	1.6390276846419329	1.5532977833406092	1.4748230874419388	1.4026600453718558	1.3353816583762022	1.2742889510279924	1.2178181253455325	1.1654202854211904	1.1161251539061163	1.07228541323658	1.0306942316648886	0.99190220036599808	0.95469493545102724	0.92191452054383261	0.89052618727871546	0.86038691578724491	0.83079936528139864	0.80571830500106956	0.78158869313788371	0.75762293842637285	0.73582963057089368	0.7146352389265036	0.69415871715364064	0.67647062843319883	0.65836841208780761	0.64182974317143004	0.62454692077933949	0.61013469391710762	0.59477070740984161	0.5808929977207562	0.5665544398085357	0.55366717267359256	0.5412972838386827	0.52976194282310463	0.51833543482430555	0.50681334591177607	0.49667335016286662	0.48647233175262422	0.47607560654240738	0.467135747991405	0.45799835737872152	0.44807072379207791	0.44063674311660028	0.43249234465444847	0.42411227695622938	0.41685817591328928	0.40876310762343721	0.40154656486043638	0.3949355384458898	0.38783790364063314	0.38117670143081311	0.37515913854544752	0.36874098017778667	0.36286487230531356	0.3566597167362609	0.35115242166155131	0.34563635521930802	0.34049433028072096	0.33458966607977347	0.33010646642141822	0.32505761922618981	0.32008203047077038	0.31585578102899725	0.31090338272287826	0.30652388295965466	0.3017069920767303	0.29780899328312216	0.2931455448841464	0.2895679431775055	0.28502841861970946	0.28212666031510464	0.27682898188311977	0.27399976541220394	0.26903497548793881	0.26723859045518189	0.26223025820654278	0.26052741043063066	0.25614573894601173	0.25372993016623574	0.25017159777048331	0.24740173534978321	0.24426389215434427	0.24151517450084198	0.23838261899332588	0.23537327274260145	0.23291393847084588	0.22972585368074264	0.22740248141044	0.2241191694459834	0.22228793266934441	0.21937911127501275	0.21726311238076051	0.21439848256833369	0.21241900291793508	0.20979706062806594	0.20774983929776569	0.20499350221030024	0.20325584943339739	0.20087616444122891	0.19892983197393946	0.19632169550782091	0.1947894612230304	0.1923723519732351	0.19071670941639138	Linear absober, damping ratio =0.035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	0	0.54386268825629458	0.91308697698273888	1.0009142409148326	1.001682080627625	1.0039467271583875	1.0058439754951738	1.0077206478870702	1.00896722064582	1.012307200234895	1.01533500886382	1.0185057939554398	1.021907010521875	1.0253266850071638	1.0278150750536899	1.031128537738105	1.0390283648444598	1.0434784426466999	1.0501121255679375	1.0547992391949372	1.0613855026369701	1.0680837493093149	1.0760196298686275	1.0777968131240765	1.0894945211847551	1.0993111337277561	1.1032382552182138	1.119144422397915	1.1286469135713424	1.1381572766242134	1.1513660371663799	1.1620291059390799	1.1741218365380801	1.1882188262094475	1.2037822657529926	1.2186840884324817	1.2359359081749473	1.252116996599695	1.2698278001697438	1.286937539115466	1.30950897879727	1.331499516062437	1.3551459786575275	1.3809148418471799	1.4080173570302499	1.43417511681487	1.4677328647448802	1.5008351263150201	1.5351958756773552	1.5754054947983049	1.6180868530643251	1.6641779323768999	1.7124216716530838	1.7699391065144416	1.8291087351153998	1.8963886285692375	1.9679094207172549	2.0528629172112418	2.1448161477258951	2.2536138070245149	2.3709596677366349	2.51397955353118	2.6747572391779202	2.8710821879492689	3.0979413340203199	3.3871620040132577	3.7241448198490401	4.2008890804578902	4.7354181783759044	5.6859144503049839	6.9068570505183002	9.2238066161984502	13.6656571633398	27.220552951466289	50.858396928208499	17.928563543595587	10.162415948895006	6.6486565573601899	5.0862317858103196	3.9221535495666151	3.233356593447525	2.6750339643952397	2.2699969231730277	1.9359540307446299	1.6788766323398052	1.4554754860876298	1.2754827542489151	1.1150432025767101	0.9814107475894045	0.85914814497607994	0.75441491879873501	0.65893069082318756	0.57346631499320377	0.49955264478175498	0.42952706230891585	0.36988909576042289	0.31464272971088886	0.26909896621073548	0.2322408903780348	0.20905464816001498	0.19750052721780587	0.20361715268523184	0.21899601478438901	0.24689557076701449	0.27942807988047236	0.31515220279818851	0.35406079108876698	0.39512996944549422	0.43860560273565524	0.48285870928995583	0.53062752995088502	0.57822041911394995	0.62944752292405992	0.68070424662683171	0.73724220695670062	0.79483483118886133	0.85722658362790949	0.92238534755955492	0.99252064179158506	1.0669307961189098	1.1471912176701802	1.2364552999293952	1.3295388264039401	1.4324216155549538	1.5445459464128501	1.6642612241624151	1.7972508532839448	1.9389897299320276	2.0921202663211012	2.2518802401154052	2.4176705923995101	2.5807785123221452	2.7384736927152149	2.8753580080998167	2.979839967499935	3.0400332151326754	3.0506746554216604	3.0149307887571712	2.9361082728437227	2.8278755719652247	2.6989834944335747	2.5602897221890051	2.4192706827092643	2.282466794515595	2.1527487291414653	2.0312283201578167	1.9172895225018183	1.8146958221292548	1.7188880286008401	1.6309328628059401	1.5506111430962461	1.4755803617616461	1.4080933481611677	1.34519557598482	1.2873849721655251	1.2326690121151112	1.1841350658664427	1.1385515103478461	1.0954926603607651	1.0551423174863899	1.0180278662310183	0.98330082392424456	0.95042770607223459	0.91817420425886564	0.89030638715877508	0.86318639714700007	0.83841116273125316	0.81367262035148136	0.79023767400738498	0.76891372969186511	0.74769922129874744	0.72825188790692508	0.70899426650114672	0.69106036678419991	0.67459673991574498	0.65784484207763672	0.64227339679926498	0.62758744253699061	0.61301167702916148	0.59899491772626456	0.58649109363023499	0.57384555397920134	0.56146638034506791	0.54949588303581065	0.53842263396176449	0.52731801821615498	0.51640569948732007	0.5063185068071433	0.49673502219746501	0.48735959664307582	0.47844773706997662	0.46971032498819454	0.46149348397299261	0.45288101871274561	0.445034822882934	0.43752325026894262	0.42954198595512338	0.42290319508242685	0.41560260531765347	0.40884619856907567	0.40143578329166274	0.39572405438053648	0.38899987465006547	0.38318213049366567	0.37678449919878998	0.37015657979834604	0.36530282351451365	0.3602557418863595	0.35440129710976542	0.34945350126018382	0.34362054229351952	0.33957209010119982	0.33419694506845055	0.32990154974547897	0.32516135934230117	0.32067796038262059	0.31662797995903236	0.31176359264501452	0.30821762352550297	0.30245828646902018	0.30007191833647967	0.29454622493895932	0.29226946668472797	0.28689624704331601	0.28470395170738499	0.28028724156575652	0.27771390613159475	0.27374755010599239	0.27115582739092747	0.26711843007602704	0.26415422536433408	0.26093642572094161	0.25796517409303749	0.2549033127043635	0.25192457548102898	0.24911243579724526	0.246361145619545	0.24339123337693014	0.24041859793087084	0.2380690783030075	0.23499700858750508	0.23196984234362433	0.22996924709487745	0.22773801407600683	0.22504128556348452	0.2227450223076895	0.22016433448521233	0.21817470404431752	0.2153828486038305	0.21365121195365167	0.21098778305904684	Frequency of excitation (rad/s)
Magnification ratio
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mass ratio = 20%, damping ratio =0.035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	2.0002809735391902E-4	2.0002809735391902E-4	1.0867914656327627E-4	2.0019918487190728E-4	1.8279106754161921E-4	2.0062482086269612E-4	2.0086617648324906E-4	2.0114257848872201E-4	2.0157644568967415E-4	2.0200514674573107E-4	2.0246861606298906E-4	2.0288995187503817E-4	2.0357311274747753E-4	2.0420589789918906E-4	2.0491815421561657E-4	2.0557217868768873E-4	2.0628880727582702E-4	2.0733381394469959E-4	2.08217613507574E-4	2.0918747082540064E-4	2.1023186925601153E-4	2.1134215719013252E-4	2.1248010060713907E-4	2.137474744664846E-4	2.1511710132839448E-4	2.1649421758294015E-4	2.1778335156245272E-4	2.1926418124847E-4	2.2117588672835805E-4	2.2297286840187311E-4	2.2478048795217286E-4	2.2666159503967499E-4	2.2874666685255033E-4	2.3085664714946516E-4	2.3310775848075802E-4	2.3551997191873799E-4	2.3800737066478081E-4	2.4064172362851406E-4	2.4344677829681556E-4	2.4633364755568871E-4	2.4949639377982498E-4	2.52847011359224E-4	2.563743748454545E-4	2.5997557842400202E-4	2.6387610640540865E-4	2.6787042452483317E-4	2.7231222491722653E-4	2.7695874839276806E-4	2.8171918337323309E-4	2.8718553156006883E-4	2.9269980555302619E-4	2.9860769997949E-4	3.0522231609376852E-4	3.1190007361201052E-4	3.19410016940066E-4	3.2739896900199091E-4	3.3594309127761367E-4	3.4515346006649299E-4	3.5546153276014064E-4	3.665811489579999E-4	3.7885007124180561E-4	3.9192875509961098E-4	4.0679899108580299E-4	4.2344680148451576E-4	4.4155051446273904E-4	4.6231416253999803E-4	4.8611493325323549E-4	5.1332356536164638E-4	5.4380739887302239E-4	5.8063068977125124E-4	6.2414786647552081E-4	6.763065627530243E-4	7.4079882635494701E-4	8.2270130993893032E-4	9.3033697586901345E-4	1.0708612746097301E-3	1.2772499132622701E-3	1.5955228875226899E-3	2.1261566429758953E-3	3.05591838412174E-3	4.1910007724137808E-3	3.3958082818417099E-3	2.1546526138433797E-3	1.4621668304018926E-3	1.0729550159131701E-3	8.3258201267759411E-4	6.6301662038324933E-4	5.4069721970986351E-4	4.4904949603292402E-4	3.7693083466190636E-4	3.1764304988977666E-4	2.6916890267339601E-4	2.2921771155482099E-4	1.9410502654522468E-4	1.6391732206147744E-4	1.3779312242825301E-4	1.1628914739392527E-4	9.7670005375491208E-5	8.3202260719278653E-5	7.3594948573768294E-5	7.0067529034852606E-5	7.1890643807613914E-5	7.8622529893824546E-5	8.9129022700731072E-5	1.02403526710898E-4	1.1713957078909301E-4	1.3329935212678845E-4	1.50765498557266E-4	1.6987822028754945E-4	1.9001973028210176E-4	2.1191647757569628E-4	2.3552812583876493E-4	2.6122482686489204E-4	2.8928185318325398E-4	3.2023291394375395E-4	3.5450342478373108E-4	3.9191229504292175E-4	4.3323057578845034E-4	4.7866350702347837E-4	5.27700650944531E-4	5.79232495490698E-4	6.3140574694395897E-4	6.8053168165377082E-4	7.2118219946779212E-4	7.4817209044188192E-4	7.5850227690594932E-4	7.5048672943095343E-4	7.2730501878683128E-4	6.9355760453084934E-4	6.5416106648743242E-4	6.1293167042539114E-4	5.7269134643643895E-4	5.3471090623516523E-4	4.9928597785035736E-4	4.6740319733260601E-4	4.383626362473793E-4	4.1213521948057217E-4	3.8839776501783339E-4	3.6704632599467797E-4	3.47698040925927E-4	3.3010652436178401E-4	3.1383225178455908E-4	2.9934423823803563E-4	2.8578523998781384E-4	2.7349162453160726E-4	2.6207684245093809E-4	2.5157673082575407E-4	2.4189969527134593E-4	2.3283983244570648E-4	2.2441127775522053E-4	2.1647912627154099E-4	2.0902566549170612E-4	2.0219493402524798E-4	1.9554927606779351E-4	1.8952306002145805E-4	1.8371373332711454E-4	1.7841155248922097E-4	1.73099944016932E-4	1.6824695740601454E-4	1.6360143404043533E-4	1.5932253522625502E-4	1.5494692260151801E-4	1.5111925974609899E-4	1.4722390365970805E-4	1.43580163027751E-4	1.4005515417136246E-4	1.3680557693322484E-4	1.3359007559696199E-4	1.3054339514555132E-4	1.2770127446399532E-4	1.2483152355290407E-4	1.2218748645447021E-4	1.1937154256844829E-4	1.1702237736099323E-4	1.1462401598097753E-4	1.1232099796274129E-4	1.1008138369562272E-4	1.0784414389311046E-4	1.0578358300247423E-4	1.0370550894486044E-4	1.0168255942815829E-4	9.9982318285948168E-5	9.7968047699468732E-5	9.6310838354730246E-5	9.4594594269842167E-5	9.3009250260357512E-5	9.1359568114484049E-5	8.9741232978117545E-5	8.8254589493586322E-5	8.6818989943388596E-5	8.5316194700367707E-5	8.4004980012109879E-5	8.2611093785375596E-5	8.1307460206058739E-5	8.0003144404169706E-5	7.8804117911692657E-5	7.7544993200704041E-5	7.6321350733839422E-5	7.5212094868076554E-5	7.4099384381789673E-5	7.2903710883626097E-5	7.19121308592313E-5	7.0865263290004063E-5	6.9876059053978389E-5	6.8844248378443511E-5	6.7903694835325741E-5	6.6963398090567024E-5	6.6074077402020914E-5	6.5150668368868332E-5	6.425217507966891E-5	6.3452039841155279E-5	6.2527375295333133E-5	6.1761822059402924E-5	6.0898983351080968E-5	5.9966967198576602E-5	5.9381265547241144E-5	5.8645234541035876E-5	5.7916544407101362E-5	5.7156494264591901E-5	5.6388705614755498E-5	5.5772775807903123E-5	5.5073881085096165E-5	5.4345992401304914E-5	5.3745350058275513E-5	5.3121271415364598E-5	5.244495769869391E-5	5.1845760565178087E-5	5.1272827285227004E-5	5.0687781538038371E-5	5.0029513203710334E-5	4.9510069897402026E-5	4.8944405077747899E-5	4.8406014619344916E-5	4.7817212911255209E-5	4.7336070031394484E-5	4.6856128124124821E-5	4.6196093205939104E-5	4.5746156757782704E-5	4.5320882009617326E-5	4.4829653635536437E-5	4.4284027395545283E-5	4.3844488728374396E-5	4.3453578277456999E-5	4.2965070442452814E-5	4.2442179179858103E-5	4.2078226905556498E-5	4.168597404051535E-5	4.1199264987620445E-5	4.0771106530589702E-5	4.0436491251687594E-5	4.0016501563987742E-5	3.9561991003890389E-5	3.9228657138538502E-5	3.8862237558380527E-5	3.8451372809863074E-5	3.8043507989833448E-5	3.7745569461807338E-5	3.7349472991470241E-5	3.6937678606352849E-5	3.6628721455341075E-5	3.6333889826011044E-5	3.5969498921319495E-5	3.5576001194674615E-5	3.5314145687089855E-5	3.4944248129550533E-5	3.4655471841221272E-5	3.4307026556418802E-5	3.4064322109020322E-5	3.3719172126663163E-5	3.3409428976144386E-5	3.3110622940367502E-5	3.2796470015887602E-5	3.2535315089271026E-5	3.2219369400871163E-5	3.2005020167800924E-5	3.1701608642171134E-5	3.1426882166565695E-5	3.1128319024706999E-5	3.0886815471540665E-5	3.0629029833526411E-5	3.0353910615424769E-5	3.0099352387567322E-5	2.9860929082792971E-5	2.9622794660373287E-5	2.9349844972599288E-5	2.9136717965291881E-5	2.8909364165190381E-5	2.8649986316889049E-5	2.8383340068328521E-5	2.8196840252455958E-5	2.7981327161057247E-5	2.7738366380538058E-5	2.7547048528304763E-5	2.7311373941561692E-5	2.7094371878904917E-5	2.6850907063201922E-5	2.6643552568892619E-5	2.6434553679238781E-5	2.6243479780879467E-5	2.6046501937003765E-5	2.5861092910975427E-5	2.5642304114406688E-5	2.5460298548639393E-5	2.5181153352447299E-5	2.5054676643288201E-5	2.4881848182704164E-5	2.4625560148399248E-5	2.4520678274511757E-5	2.4322370637319598E-5	2.4141033381175877E-5	2.3956442694867911E-5	2.3742899615566585E-5	2.3604688850568702E-5	2.344014427228201E-5	2.3257996664289278E-5	2.3081366865549097E-5	2.2939047286703055E-5	2.2804313062076954E-5	2.2592825718407186E-5	2.2426540034682098E-5	2.2291236068063257E-5	2.2130811119412491E-5	2.1993686024943871E-5	2.1820902699838416E-5	2.1652470957243065E-5	2.1533822454485225E-5	2.1391313056715241E-5	2.1231415341135871E-5	2.1073023148471089E-5	2.0928226119614247E-5	2.0792962541057967E-5	2.0653947776538506E-5	2.0484592044565058E-5	2.0377914024166106E-5	2.0233111556083924E-5	2.0062264229224467E-5	1.9987475865378308E-5	1.9838913086138653E-5	1.9698593674617574E-5	1.9604876249819015E-5	1.9461157375130674E-5	1.9335004875805262E-5	1.9228331131257674E-5	1.9078010757156243E-5	1.8942238074217274E-5	1.8845317204195951E-5	1.8704254049833781E-5	1.8574095183094901E-5	1.8452207028947441E-5	1.8299074157107466E-5	1.8243816988455848E-5	1.8126946999955337E-5	1.8028301212564078E-5	1.7893453522957642E-5	1.7785934334458459E-5	1.7676421874246123E-5	1.7535802253178244E-5	1.7458115735820444E-5	1.7315779735390166E-5	1.7236762731577003E-5	1.7119418020384502E-5	1.7012670275577059E-5	1.6929041013934961E-5	1.6845571027407209E-5	1.6729892032503946E-5	1.6511573191435479E-5	1.6540004698443773E-5	1.6456261005770937E-5	1.6325684645024271E-5	1.6239872607092373E-5	1.6130770147387879E-5	1.6069320546001263E-5	1.5939795019092254E-5	1.5857822610220844E-5	1.5679735026833937E-5	1.5693687990564201E-5	1.5576871986114159E-5	1.5505369320483048E-5	1.5402067089826901E-5	1.5325961376656638E-5	1.5232134081577846E-5	1.5149235091873333E-5	1.5022650506364833E-5	1.4951541555200428E-5	1.4899605412028231E-5	1.4797039674862648E-5	1.4708769558745901E-5	1.4632086366066041E-5	1.4573146304676001E-5	1.4485220667084544E-5	1.439258470655493E-5	1.4318369714929301E-5	1.4258585100036803E-5	1.4107445922741299E-5	1.4077751245369363E-5	1.4012244053523698E-5	1.3936869544803554E-5	1.3839076688951541E-5	1.3781593104460461E-5	1.3701867504468066E-5	1.3639379693573563E-5	mass ratio = 30 %, damping ratio = 0.035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	2.0002969152279796E-4	2.0002969152279796E-4	1.0871219582463301E-4	2.0020597257072302E-4	1.8285600575736232E-4	2.0068418078785912E-4	2.0092579169517802E-4	2.0121932405265018E-4	2.0172872874471892E-4	2.0218820480051255E-4	2.0270368809254693E-4	2.031144891678515E-4	2.0384351883681099E-4	2.0458804787870988E-4	2.0524645560886001E-4	2.0595175272336159E-4	2.0703068149204059E-4	2.0795835639934559E-4	2.0891102719169461E-4	2.1007998970586986E-4	2.1116733482467055E-4	2.1241084712002406E-4	2.1372589534630199E-4	2.1504946038281711E-4	2.1643676766208589E-4	2.1816708963967054E-4	2.1976989544665373E-4	2.2109353896642602E-4	2.2328746242914716E-4	2.2526212860888499E-4	2.2735696432681212E-4	2.2950472965498699E-4	2.3170830251772001E-4	2.3419740592556455E-4	2.3682069381018899E-4	2.3958193407838088E-4	2.4247192020152681E-4	2.4552432123051203E-4	2.48701222104253E-4	2.5196375339245E-4	2.5559333879491788E-4	2.5939643682794909E-4	2.6347771042177189E-4	2.6783907695093333E-4	2.7249532420010555E-4	2.7750595183382405E-4	2.8234621015212497E-4	2.8835829756073225E-4	2.94263157574346E-4	3.0063559759476366E-4	3.0772326761690816E-4	3.151539862693201E-4	3.2349267212723666E-4	3.3201545258882602E-4	3.4179012981802104E-4	3.5237309558087108E-4	3.6358973363656577E-4	3.7628734181088005E-4	3.9039468938478262E-4	4.0628865237856695E-4	4.2306376244066025E-4	4.4291506939989924E-4	4.6540532864525598E-4	4.9028352311261995E-4	5.2006886003899363E-4	5.5485521446186974E-4	5.9587398183593104E-4	6.4420382749868761E-4	7.0505214101153628E-4	7.8192139939370949E-4	8.7970575171003043E-4	1.0096860611289024E-3	1.1991171401396928E-3	1.4849132665500824E-3	1.9404310711657862E-3	2.7822119196226763E-3	4.1696690015729848E-3	3.9231766924849899E-3	2.4490246425315303E-3	1.6186845903461426E-3	1.18391707821946E-3	9.0767337662593748E-4	7.2321970725120301E-4	5.9088808379888897E-4	4.9791412447747359E-4	4.2175821683583E-4	3.6106279403794417E-4	3.1177737690917299E-4	2.7163422354623402E-4	2.3658655994619401E-4	2.0644063610112648E-4	1.8166611569300244E-4	1.5898501299495071E-4	1.3921333241497164E-4	1.2200696784938501E-4	1.07832969753678E-4	9.5207433517390455E-5	8.4940234024913201E-5	7.7191715819255257E-5	7.2560189913352984E-5	7.0197736710218497E-5	7.05255553996972E-5	7.3207978416837532E-5	7.831724481159915E-5	8.4545060148564011E-5	9.2170276953930526E-5	1.0094609744646403E-4	1.1030693792757236E-4	1.2045598321853523E-4	1.3125043649265159E-4	1.4283982405973201E-4	1.5499575231019664E-4	1.6782441718487487E-4	1.8174629997231144E-4	1.9625768316653287E-4	2.1197424002446398E-4	2.2844385790236964E-4	2.4623752018484974E-4	2.6501892047409311E-4	2.8538967433391812E-4	3.0673180254328809E-4	3.2994304998297004E-4	3.5447435208797788E-4	3.7989081673935792E-4	4.0609221077174802E-4	4.3261254586251895E-4	4.5833155863620422E-4	4.8246393262036823E-4	5.0344007684608393E-4	5.2009478272985817E-4	5.3097167469796903E-4	5.357087517541048E-4	5.3370405185040014E-4	5.2550658133541028E-4	5.128085201146045E-4	4.961044169162689E-4	4.7677513748147903E-4	4.5636758322137701E-4	4.3553022201673811E-4	4.1477396821009831E-4	3.9466008114117588E-4	3.755528471385541E-4	3.5743385591851796E-4	3.4041330830686785E-4	3.2465340283778944E-4	3.0993566124821586E-4	2.9621972447287407E-4	2.8339152124641606E-4	2.7160979966509187E-4	2.606307348240584E-4	2.5016560809755511E-4	2.4078488218114754E-4	2.3162500115294997E-4	2.2335012293099493E-4	2.1540602428782654E-4	2.0803279588077858E-4	2.0117668492848693E-4	1.9439670981331232E-4	1.8856775270823355E-4	1.8267882642240455E-4	1.7724451604463282E-4	1.7194432641630039E-4	1.6710005067535776E-4	1.6216111613770551E-4	1.5796124104810048E-4	1.53739708626248E-4	1.4969840675930221E-4	1.4594687732105005E-4	1.4221884851114223E-4	1.38740933813205E-4	1.3537836346036244E-4	1.3222549701924632E-4	1.2904989322234605E-4	1.2615264381447001E-4	1.234356980053024E-4	1.2059517081268901E-4	1.1799529655595553E-4	1.15575136831916E-4	1.1316754436227642E-4	1.1090303562800901E-4	1.0854158783717159E-4	1.0648086949575321E-4	1.042250186864404E-4	1.0230140849018834E-4	1.0034133891105901E-4	9.852844104953579E-5	9.6628052282496309E-5	9.4831140028122372E-5	9.3131687808197495E-5	9.1540870230489795E-5	8.9982241715695697E-5	8.8384394144004733E-5	8.6953489925431244E-5	8.5450212517300202E-5	8.3950010864673603E-5	8.2660673012251246E-5	8.1230392917335054E-5	7.999062395320918E-5	7.8734638097191631E-5	7.7462910760287877E-5	7.6303107135327266E-5	7.5114302222045851E-5	7.3966709026576413E-5	7.2837316000241308E-5	7.1823015359023074E-5	7.0739615203801288E-5	6.9682690129614088E-5	6.8721632879275335E-5	6.7696151444295374E-5	6.6725874207895753E-5	6.5869985160274324E-5	6.4853776303391901E-5	6.4003644851484958E-5	6.3180270728356523E-5	6.2311018105018576E-5	6.1437387246659071E-5	6.065245477218401E-5	5.9855725131051987E-5	5.9139997663539486E-5	5.823377228714251E-5	5.7591951643371084E-5	5.6877987592454597E-5	5.6118957781470901E-5	5.5407675103586932E-5	5.4772612017107895E-5	5.4045755313824813E-5	5.332779210647713E-5	5.2755647000954026E-5	5.2178173488521103E-5	5.1503669229355111E-5	5.0815160829716644E-5	5.0349820544553103E-5	4.9781018395236828E-5	4.9142702261715337E-5	4.8575708229375097E-5	4.8011642370564495E-5	4.7491524449929546E-5	4.6956787663872313E-5	4.6495184667301729E-5	4.5985652545590514E-5	4.5483426510045216E-5	4.4930027826142125E-5	4.4517461419016311E-5	4.4057610997551004E-5	4.3553734418251238E-5	4.3066519189471794E-5	4.2669705725831114E-5	4.2223214306867912E-5	4.1716325548742029E-5	4.1313385105009326E-5	4.0908402173032699E-5	4.0509381431805738E-5	4.0081514637340635E-5	3.9742939564373162E-5	3.9283111241319348E-5	3.8911334994972816E-5	3.8521457314099972E-5	3.8192122616061811E-5	3.7765843099309952E-5	3.7394782141729904E-5	3.7088464626998688E-5	3.6672646227544157E-5	3.6309871667870669E-5	3.6011574050393542E-5	3.5704635643602412E-5	3.5310659932925302E-5	3.5004754647309207E-5	3.4679144727042543E-5	3.4377360114610352E-5	3.400018468144818E-5	3.3759374306422588E-5	3.3416000142847804E-5	3.3114570608553682E-5	3.284186901341439E-5	3.2603529358197446E-5	3.2284245743399958E-5	3.1968625027790384E-5	3.1671423598513344E-5	3.1464069110895611E-5	3.1168685933838901E-5	3.0883086569738386E-5	3.0632427286638811E-5	3.0373082559434826E-5	3.0138500834495555E-5	2.9881273286209174E-5	2.9626065539041771E-5	2.9400033136948351E-5	2.9128025359752878E-5	2.8834112355572226E-5	2.8611042748712103E-5	2.838343600771308E-5	2.8166881814883501E-5	2.7919888282580085E-5	2.7675000701986448E-5	2.7483959479543472E-5	2.7244618814990703E-5	2.7082528464676122E-5	2.6885889733495471E-5	2.6603911067477072E-5	2.6464237405310057E-5	2.6223017883384155E-5	2.6017201844758974E-5	2.5795674842098001E-5	2.5645275754564073E-5	2.5415705711727116E-5	2.5191771306507602E-5	2.50568303436329E-5	2.4845487372307212E-5	2.4691969243196172E-5	2.4496590398599706E-5	2.43028140063926E-5	2.4091292631330589E-5	2.394159872165618E-5	2.3761903780130184E-5	2.3582269540479267E-5	2.3381992257300067E-5	2.3260502884488311E-5	2.3086769076086099E-5	2.2872716459884249E-5	2.2742391028189683E-5	2.258734273626811E-5	2.2441436194463505E-5	2.2188312134571809E-5	2.2110413239521402E-5	2.1941190672988272E-5	2.1800999970447258E-5	2.1637197897768813E-5	2.1529184771932797E-5	2.13695173324418E-5	2.1180845807254019E-5	2.1037922466101937E-5	2.0895190474333909E-5	2.0739710707216493E-5	2.0623957083069843E-5	2.0495380386414308E-5	2.0372835288879836E-5	2.0223192147103488E-5	2.0080799301308901E-5	1.9957879192241381E-5	1.9808160515009281E-5	1.9643274234583699E-5	1.95347493482602E-5	1.9435068537195548E-5	1.931284574582348E-5	1.9171382514939357E-5	1.9053379194781374E-5	1.8931317403747341E-5	1.8788126281710881E-5	1.8698988055997649E-5	1.8514056562799802E-5	1.8447770062770774E-5	1.8333025852796638E-5	1.8197804944872271E-5	1.8072752696973464E-5	1.7981495673047569E-5	1.7897908993210345E-5	1.7770930118403837E-5	1.7612868982628639E-5	1.75509523709482E-5	1.7443017778180145E-5	1.7331099670401405E-5	1.7184413790007362E-5	1.7132632860764002E-5	1.6992870973920952E-5	1.6897830536209848E-5	1.6803670036473372E-5	1.6734753929126638E-5	1.6597430282750271E-5	1.6519668135372138E-5	1.64293869012237E-5	1.6288649545392347E-5	1.6190903835403821E-5	1.6105111028095947E-5	1.6027116535450338E-5	1.5818311841036636E-5	1.5832477887712174E-5	1.5765614497691903E-5	1.5671614338634339E-5	1.5531450990495838E-5	1.5463163110241237E-5	1.5369434223444901E-5	1.5271421921023601E-5	1.5188644162253905E-5	1.5138951145458144E-5	1.5010015107305533E-5	1.4922144016807271E-5	1.4871795798723941E-5	1.4787676768241426E-5	1.4677192710686601E-5	1.4608566510473401E-5	1.4538935449207738E-5	1.4453806697345144E-5	1.4366634548549501E-5	1.4236617691607626E-5	1.42430063706916E-5	1.4141384710270936E-5	1.4047886179667934E-5	1.395578730634343E-5	1.3914457873064429E-5	1.3830582631709949E-5	1.3731761320125243E-5	mass ratio = 40% damping ratio =0.035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	1.0871430675364327E-4	1.0871430675364327E-4	1.8274255644712582E-4	2.0039692202440188E-4	2.0063542325359806E-4	2.004072347088676E-4	2.0079418107291652E-4	2.0099922821195388E-4	2.0143264523661393E-4	2.0263966811976197E-4	2.0324051470931677E-4	2.0323218014488552E-4	2.0455120820067659E-4	2.0504163219625768E-4	2.0617103171518454E-4	2.07469031927058E-4	2.0833833133110277E-4	2.0935600410631059E-4	2.1034322588743453E-4	2.1123465272005154E-4	2.1294137793586611E-4	2.1453765545184996E-4	2.1464925236911711E-4	2.1730588465825008E-4	2.1910398688654428E-4	2.1820903358852749E-4	2.2291417948075033E-4	2.2480457567320626E-4	2.2572776541831602E-4	2.2935658364954789E-4	2.3136416550848199E-4	2.3402810665123006E-4	2.361650262227026E-4	2.3981404901259799E-4	2.4273662737263622E-4	2.4578743277384716E-4	2.4870416709707216E-4	2.5083548688673962E-4	2.5558194660024215E-4	2.6033593222382899E-4	2.6483702476972867E-4	2.6933411273927997E-4	2.7401886768172617E-4	2.7942097916413915E-4	2.8506782624525989E-4	2.8992728441152601E-4	2.9776751407699402E-4	3.0442610848012067E-4	3.1210146612200619E-4	3.1974681198423656E-4	3.2843613428596975E-4	3.383740264986781E-4	3.4878400464778811E-4	3.6006102469546242E-4	3.7368596504954175E-4	3.8740481511077802E-4	4.0320172410580597E-4	4.2070239157980874E-4	4.4109886701092303E-4	4.6300724298575828E-4	4.89403476240203E-4	5.1889037642863342E-4	5.5538193513290013E-4	5.9618556893503412E-4	6.4831228859259194E-4	6.9915652994673974E-4	7.9136638781757075E-4	8.8530270460845473E-4	1.03912811201637E-3	1.2401561587067455E-3	1.5620925236889459E-3	2.17615606631404E-3	3.4553963195765448E-3	9.7416966233668696E-3	6.3231224524725824E-3	2.8405717384406295E-3	1.6475592933567736E-3	1.2258573891114801E-3	9.1438939811666967E-4	7.4302876431249574E-4	6.067788735720839E-4	5.1009772035660894E-4	4.3387599270150597E-4	3.7208390254175926E-4	3.2451460894862864E-4	2.8216532896467702E-4	2.4879426025429608E-4	2.1783555848146899E-4	1.929261030858194E-4	1.6900626115784652E-4	1.4941066395244502E-4	1.3074233605495301E-4	1.1486969109147238E-4	9.9677394038977203E-5	8.6848482018926705E-5	7.4286192219740775E-5	6.4014833616879573E-5	5.4284960086599114E-5	4.785343464102611E-5	4.2356517335813266E-5	4.0219773785911501E-5	4.1316038611522395E-5	4.4528034044610546E-5	4.9887956572550329E-5	5.5691198934791694E-5	6.3209067883301164E-5	7.0634443977856651E-5	7.827944922047042E-5	8.6264657257266474E-5	9.5272314937812312E-5	1.0406034247303053E-4	1.1357804892834331E-4	1.2307518548577244E-4	1.3323995485812147E-4	1.4337521745559547E-4	1.5468886478955601E-4	1.6605409396425584E-4	1.7842977058818264E-4	1.9138811364743745E-4	2.0579612810478677E-4	2.2071273966991228E-4	2.3694395137883916E-4	2.5466281733050098E-4	2.7330359111273105E-4	2.9474319481397429E-4	3.1704777348578274E-4	3.4224254079874198E-4	3.6851116894148685E-4	3.9743250704495406E-4	4.2833701032916037E-4	4.6121270095694496E-4	4.9490190461856762E-4	5.2749959109101518E-4	5.5844850792005196E-4	5.8484959483499704E-4	6.0389304979900789E-4	6.1396600618532739E-4	6.1369056631213343E-4	6.0401925967407512E-4	5.869176654093337E-4	5.6348263987268503E-4	5.3597146421711104E-4	5.0816562128941866E-4	4.7969183685437624E-4	4.5220228462864055E-4	4.26148760823854E-4	4.0150085157120434E-4	3.7933878897265165E-4	3.5851186261890388E-4	3.4003238985493451E-4	3.2288573916422605E-4	3.0694270220666607E-4	2.9255883548636602E-4	2.7889657090375509E-4	2.6680522294458603E-4	2.5509189916482603E-4	2.4507215195724495E-4	2.3522404821577677E-4	2.2610784633895399E-4	2.1783841678481197E-4	2.0994809495252699E-4	2.0247980126744086E-4	1.9571730562886253E-4	1.892547909758261E-4	1.8304429165197272E-4	1.7743470750700954E-4	1.7198171498206154E-4	1.6688434601324145E-4	1.6203895863360968E-4	1.5748028187072646E-4	1.5330034111632148E-4	1.490177656295663E-4	1.4535257906355201E-4	1.4129867990543701E-4	1.3808730182293007E-4	1.3457987050904201E-4	1.314265664855325E-4	1.2827131798164655E-4	1.25337165081272E-4	1.2242006379863907E-4	1.1972155678323946E-4	1.1704832260633257E-4	1.1461372431723529E-4	1.1220201212238863E-4	1.1001210753435629E-4	1.0757376693520701E-4	1.0540041729810838E-4	1.0340026601908536E-4	1.01477049024065E-4	9.9478925715714748E-5	9.7596411639804564E-5	9.5890489609093779E-5	9.4028518509587983E-5	9.2495396334145381E-5	9.0751478051962097E-5	8.9288496362356656E-5	8.7521055944944347E-5	8.6263586750166043E-5	8.4638762965525284E-5	8.3410728610814927E-5	8.193958398582754E-5	8.0718231428682298E-5	7.9287200258673497E-5	7.8172819415465924E-5	7.6852929213349022E-5	7.5761350579814414E-5	7.4445815069010599E-5	7.3463546084784052E-5	7.2209390874199123E-5	7.1282746517072998E-5	6.9948473585638237E-5	6.9213559703453523E-5	6.8006853566109001E-5	6.7266985994529285E-5	6.585007356001683E-5	6.5326511064860723E-5	6.4327210405155466E-5	6.3492418720774533E-5	6.2641694197036767E-5	6.1629067547221765E-5	6.1057065053121535E-5	5.9952954966020816E-5	5.9579801134529369E-5	5.8382974028348148E-5	5.8038535903102286E-5	5.6997557146448568E-5	5.6632592158279533E-5	5.5683133003311322E-5	5.5261741370084712E-5	5.4429567957969097E-5	5.3972497060768506E-5	5.3178769741708502E-5	5.2703793463358406E-5	5.1944621966842974E-5	5.1425891072556999E-5	5.0586291129979072E-5	5.0121744269734402E-5	4.9546446471019724E-5	4.900111936283733E-5	4.8535471644574824E-5	4.7879239402828494E-5	4.7278852337969555E-5	4.6908837165006824E-5	4.6469565257910512E-5	4.5899195632715433E-5	4.5478954831504465E-5	4.49353086755285E-5	4.4479390322496247E-5	4.3985464969667999E-5	4.3490080273484432E-5	4.3108836787028112E-5	4.2669157270180895E-5	4.2198309058589909E-5	4.182733563219141E-5	4.1279524777632796E-5	4.0927618420089304E-5	4.0498528458139394E-5	4.0099027129974838E-5	3.9678141393225438E-5	3.9299374499630435E-5	3.89938810300962E-5	3.867047795254532E-5	3.80803031009339E-5	3.7936811412582738E-5	3.7507668614285748E-5	3.7102168290173434E-5	3.6801541512544558E-5	3.6485030124453984E-5	3.6174802591854253E-5	3.5825972941989246E-5	3.5535519214454435E-5	3.5158705959872874E-5	3.4893683716342189E-5	3.4504518798285771E-5	3.4256531905080702E-5	3.3942327512621049E-5	3.3629094598069815E-5	3.3275510884044158E-5	3.3016540276714816E-5	3.2565891481392807E-5	3.2434048835648289E-5	3.2170080257124906E-5	3.1908066452947983E-5	3.1545100294052797E-5	3.133160856181085E-5	3.1048009443538499E-5	3.0905903491707234E-5	3.0540248354019928E-5	3.0334474358018351E-5	2.9971127164175448E-5	2.9824072409641418E-5	2.9558801619659074E-5	2.9398629557242301E-5	2.9114104958126201E-5	2.8935910279610457E-5	2.8588474085253973E-5	2.8315402384557802E-5	2.8186173232836198E-5	2.7988536075030785E-5	2.7691340975413408E-5	2.7576538590073644E-5	2.7254471860746216E-5	2.7097994954955608E-5	2.6787659629758458E-5	2.6691729738093085E-5	2.6477985950202697E-5	2.6265373850664242E-5	2.6134084149901298E-5	2.5900598422437372E-5	2.5669696840847111E-5	2.5483261836947652E-5	2.5285066107419309E-5	2.509944933809051E-5	2.5003634720119709E-5	2.4746922838730902E-5	2.4583042318735272E-5	2.4432870897079847E-5	2.4225061137804552E-5	2.4107554794119602E-5	2.3963004282230899E-5	2.3763263539941354E-5	2.3511417296858902E-5	2.3406238207166773E-5	2.3248434102157288E-5	2.3020595270477299E-5	2.2946603160125805E-5	2.2709892662417707E-5	2.2416001046662411E-5	2.2383136506369727E-5	2.2336060443795989E-5	2.2121819154034586E-5	2.19623403312989E-5	2.1793810674126545E-5	2.1720054932319597E-5	2.1544682291650599E-5	2.1445772725172361E-5	2.1207475074565145E-5	2.1130465805357806E-5	2.0955361505850193E-5	2.0835641525147308E-5	2.0710690364457698E-5	2.03500297382698E-5	2.0354674681582299E-5	2.0243304656288816E-5	2.0118995241431198E-5	2.0032475988115819E-5	1.9949084356736875E-5	1.9772631609664174E-5	1.9566054798459487E-5	1.9489398612122774E-5	1.9457235466968674E-5	1.9283629866482408E-5	1.9194768596637079E-5	1.9021876135086576E-5	1.8955238315014567E-5	1.877614670728414E-5	1.8722092123919636E-5	1.8529871630764793E-5	1.8434494316809273E-5	1.8274071087898766E-5	1.8291631587911346E-5	1.803882887960787E-5	1.8045370688595173E-5	1.7855519044885479E-5	1.7842101933988573E-5	1.7600592093553566E-5	1.7568173314591952E-5	1.7437680864314021E-5	1.7388475667620178E-5	1.7281855548845079E-5	1.7125179163531771E-5	1.7081397118180545E-5	1.6946993152325042E-5	1.6914326078471137E-5	1.6682971640180407E-5	1.6697482517081537E-5	1.652403812842885E-5	1.6520533128950374E-5	1.6333665322481937E-5	1.6287909238035576E-5	1.6196358436724145E-5	1.6166969206691545E-5	1.6008912464388142E-5	1.5940266813473723E-5	1.5832650345772766E-5	1.57227564219909E-5	1.5675415706672741E-5	1.5611636250041402E-5	1.5517456652582444E-5	1.5429737658141138E-5	1.5357269780866801E-5	1.5277041358379103E-5	1.5193161089171335E-5	1.4979973679897926E-5	1.5022875447872492E-5	1.4941388537292148E-5	1.484373068485625E-5	1.4734729712891433E-5	1.46520161056315E-5	1.4611532647526146E-5	1.4566047486606501E-5	mass ratio = 70 %, dampig ratio =0.035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	1.0886828974142226E-4	1.0886828974142226E-4	1.8242717296222167E-4	2.0003812027721547E-4	2.0010126447291511E-4	2.0110027164006801E-4	2.0170273615369426E-4	2.0178202470623013E-4	2.0175553423315077E-4	2.0370520260987797E-4	2.0465587495041001E-4	2.0533225185769241E-4	2.0637591512707458E-4	2.0694825105172811E-4	2.06215644599374E-4	2.0992149226337501E-4	2.1111838679640208E-4	2.1185003234650406E-4	2.1391763783847612E-4	2.1565087733459802E-4	2.1566361358263202E-4	2.1876846266411884E-4	2.2010162288963939E-4	2.1731253741871077E-4	2.2536936752234852E-4	2.2746607825458584E-4	2.2873942886563218E-4	2.3280170774183997E-4	2.3549076407281002E-4	2.3836047130847612E-4	2.4149215957568578E-4	2.4560847964499773E-4	2.4910865787426396E-4	2.5227764972958402E-4	2.5443752221325711E-4	2.5903810099718599E-4	2.6605076741717797E-4	2.7088030653129236E-4	2.7679377817345694E-4	2.83292576318485E-4	2.8794016345430693E-4	2.954820789961639E-4	3.0394639865320201E-4	3.1121655401885012E-4	3.2179737437951033E-4	3.3097106040312499E-4	3.4210297967654301E-4	3.528065511592491E-4	3.6588893881409897E-4	3.8065240728793346E-4	3.9826233977311609E-4	4.1618154129234998E-4	4.3814883007154402E-4	4.6086423301182339E-4	4.8983118874704396E-4	5.2101293615634337E-4	5.6106352172679479E-4	6.0441131054845513E-4	6.6499341724490302E-4	7.1688670747937003E-4	8.3049878230753379E-4	9.322927851924957E-4	1.1327956960823999E-3	1.3809814157000721E-3	1.8431574931254031E-3	2.8216831079899947E-3	5.7609721240266124E-3	1.2350109274897127E-2	3.3013048470428418E-3	2.0426164769618998E-3	1.2724469531527241E-3	1.0402363283642301E-3	7.9509987792329869E-4	6.7362513792995041E-4	5.606424795053126E-4	4.8264890089311327E-4	4.1557028780179789E-4	3.6503653371844987E-4	3.2197036959504986E-4	2.8449443100175999E-4	2.5581806545930616E-4	2.2841169074433514E-4	2.06785931982844E-4	1.8530722129002735E-4	1.6830518651973355E-4	1.51698663781368E-4	1.3820169941799147E-4	1.2453411819719531E-4	1.1286382706135836E-4	1.0198075004981524E-4	9.2810933771861727E-5	8.2741117528496795E-5	7.5154225468625465E-5	6.7614784430070481E-5	6.0653364238724065E-5	5.4030813054651542E-5	4.987305021451818E-5	4.5061929791701634E-5	4.1573113724721199E-5	3.8606982899453244E-5	3.7359815704798635E-5	3.8183609592630772E-5	3.8935792480954285E-5	4.0922914544589926E-5	4.3168170384659185E-5	4.643553769072821E-5	5.0016845247328818E-5	5.3470565700906001E-5	5.7220919087291846E-5	6.1585850837375002E-5	6.455003081994795E-5	6.9882016852942103E-5	7.3318292878319787E-5	7.8473388679480019E-5	8.2785929046951296E-5	8.7339267744097725E-5	9.2338013773886771E-5	9.6866296994328752E-5	1.0212183531665721E-4	1.0720357988388929E-4	1.1248014139568544E-4	1.1809364788287256E-4	1.23545365219872E-4	1.2944260585333702E-4	1.3571723280287264E-4	1.4212814765655134E-4	1.4862854034184547E-4	1.5541235066894032E-4	1.6275156546971303E-4	1.7025971479643203E-4	1.7818174484145736E-4	1.8629532030140338E-4	1.9544018600239465E-4	2.0466096106027E-4	2.1443110158862107E-4	2.2444897864432392E-4	2.3512933059466112E-4	2.45861717490892E-4	2.5728702999512599E-4	2.6884561677140265E-4	2.80389538369885E-4	2.9170908251244189E-4	3.0345665071030017E-4	3.1482468569631468E-4	3.2532648956471892E-4	3.3478709239642999E-4	3.4318329368765498E-4	3.4966631130754197E-4	3.5493329492839701E-4	3.5745202152947397E-4	3.5852974609013933E-4	3.5719656896974252E-4	3.5437215740023899E-4	3.4868274495307764E-4	3.4237825248143095E-4	3.3390113601898004E-4	3.2605680807215115E-4	3.1606419110683388E-4	3.064591995749324E-4	2.9650034975673995E-4	2.8633194734673602E-4	2.7652110915918294E-4	2.668174383522933E-4	2.573414461152061E-4	2.4830288600946978E-4	2.3939004080751811E-4	2.3127734151530267E-4	2.2315011112131606E-4	2.1543345442925053E-4	2.0789253373072153E-4	2.0167201921172099E-4	1.9508731503634251E-4	1.8894190427863844E-4	1.8285670068439862E-4	1.7740330268553763E-4	1.7197243572293467E-4	1.6715564065291933E-4	1.6223821312651881E-4	1.5769122924084701E-4	1.5346039762861256E-4	1.4930423841634134E-4	1.4519972729561801E-4	1.4171629166206907E-4	1.3786720137769849E-4	1.3458516604823801E-4	1.3125314403007035E-4	1.2818345204948801E-4	1.2519974699748133E-4	1.2227600135314301E-4	1.1968132687418655E-4	1.1683763213527856E-4	1.1447055483678644E-4	1.1177823205588453E-4	1.0974705088724801E-4	1.0685278426368539E-4	1.05216389525145E-4	1.0205888590624123E-4	1.0105211556915103E-4	9.8270686264754828E-5	9.7101961440143066E-5	9.4669651289141227E-5	9.3334609490632902E-5	9.1530677857848546E-5	8.9801362101089011E-5	8.8482805574887773E-5	8.6452939143881767E-5	8.5484653951947468E-5	8.3471869241593649E-5	8.2695102681666874E-5	8.0839270236468243E-5	8.0036792115469887E-5	7.8504009281546539E-5	7.7486284805960157E-5	7.6034589951963377E-5	7.5112195749920134E-5	7.3647489078662614E-5	7.2850133040817575E-5	7.1524703313242513E-5	7.0688012297215504E-5	6.9517347109574934E-5	6.86170872940193E-5	6.7491122322155993E-5	6.6622065075293312E-5	6.5481831308998858E-5	6.4681911793262745E-5	6.3655585615929894E-5	6.2889662085629391E-5	6.2080157469119614E-5	6.1096663737756366E-5	6.0485837134957865E-5	5.9570890160527355E-5	5.8765499972081948E-5	5.7981965647588766E-5	5.7398540241482905E-5	5.6489105278913599E-5	5.6031697736924295E-5	5.513774013986751E-5	5.4552638603081869E-5	5.3886230128462936E-5	5.3303677254835947E-5	5.2657603167813555E-5	5.2082420968817016E-5	5.1245211083010711E-5	5.0867753667310817E-5	5.0198352347449932E-5	4.9647307534787513E-5	4.9022682268382469E-5	4.8408684084514006E-5	4.7948301639506445E-5	4.7294469823984796E-5	4.6775340609984945E-5	4.6390940022637294E-5	4.5949202277118398E-5	4.5475765564821403E-5	4.4999893835902138E-5	4.4504053415464312E-5	4.3957883760765787E-5	4.3562508455006404E-5	4.3082627983559683E-5	4.2392824503554796E-5	4.219042186271528E-5	4.1752696824923849E-5	4.1266562043753404E-5	4.085220668625691E-5	4.0383628314004554E-5	3.9975555827613559E-5	3.96587082060288E-5	3.9253741101768622E-5	3.8912623328271773E-5	3.8608409941700804E-5	3.8270365929617944E-5	3.7897618359812851E-5	3.7550147900635523E-5	3.7146112552163586E-5	3.6824758949599989E-5	3.6418715859250942E-5	3.5976993561437092E-5	3.5678169106816244E-5	3.5513706409115655E-5	3.5065749097716424E-5	3.4923802417087708E-5	3.4404296409495531E-5	3.4194494994526702E-5	3.3846896241550912E-5	3.3497020577725343E-5	3.3200227973242484E-5	3.3053002508515256E-5	3.2785244880756947E-5	3.2484702741467641E-5	3.2136152687801651E-5	3.1755332481352762E-5	3.1618410521520743E-5	3.1261400101937581E-5	3.1096449119523542E-5	3.0811789768570034E-5	3.0536102309075532E-5	3.023009457620965E-5	3.0119536133522402E-5	2.9831893127427063E-5	2.964096205067303E-5	2.9304455195808289E-5	mass ratio = 38.5% damping ratio=0.05	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	1.08712301272642E-4	1.08712301272642E-4	1.8258298368465845E-4	2.0024161865568E-4	2.0043515627240507E-4	2.0068425482107512E-4	2.0099065466119907E-4	2.0135366856901252E-4	2.0177429173705511E-4	2.0225437732655202E-4	2.0279235439721327E-4	2.0339328825390792E-4	2.0405580170561048E-4	2.0478131845062716E-4	2.0557210218980008E-4	2.0642967216248379E-4	2.0735602694878664E-4	2.0835175440450922E-4	2.0942162594340602E-4	2.1056866094677754E-4	2.1179364079127608E-4	2.1309937357372869E-4	2.1448723188678459E-4	2.1596780132231467E-4	2.1753658163871402E-4	2.1920706475024609E-4	2.2097402382292053E-4	2.2285168876722041E-4	2.2483811349607868E-4	2.2694355119766408E-4	2.2917338386242459E-4	2.3153323290238867E-4	2.3403653800253252E-4	2.3668829388603699E-4	2.3949829966870553E-4	2.4247585310920616E-4	2.4563842622056607E-4	2.4899085968717766E-4	2.5255836317573309E-4	2.5635412578092033E-4	2.6039180846885177E-4	2.6469396133824201E-4	2.6928403761173567E-4	2.74188889442808E-4	2.7944483496372214E-4	2.8507308230367299E-4	2.9112419778895901E-4	2.9763458040014701E-4	3.0466230375923806E-4	3.1226031806028809E-4	3.2050336827388988E-4	3.2947169533903821E-4	3.3925945183372502E-4	3.4998800436993667E-4	3.6178623461920309E-4	3.7482929731631602E-4	3.8931393675905652E-4	4.0549714165050296E-4	4.2369211294778799E-4	4.4429371325733531E-4	4.6781259162239302E-4	4.9489047967948808E-4	5.2646598650392428E-4	5.6371950214060499E-4	6.0829999639273814E-4	6.6262729446913435E-4	7.3026447530584123E-4	8.1671669366763006E-4	9.309373402106182E-4	1.0884514132185631E-3	1.3180192387619828E-3	1.6777520318635079E-3	2.2891587331406002E-3	3.3015894792754802E-3	3.8067775868511977E-3	2.7111111869413903E-3	1.7992570862290641E-3	1.28352188598276E-3	9.7400377056181691E-4	7.7161361985986069E-4	6.2998427291268051E-4	5.2559301510566713E-4	4.4554644593473522E-4	3.8220237249362416E-4	3.3079974615515649E-4	2.8824115472363739E-4	2.5237999453559326E-4	2.2173149503477909E-4	1.9522549192087588E-4	1.7207646998851199E-4	1.5169273610274905E-4	1.3364271039431353E-4	1.1760189366516685E-4	1.0334599252201424E-4	9.0726857326790775E-5	7.9680962054331079E-5	7.0222228444922517E-5	6.2452140028806887E-5	5.6537713690495338E-5	5.2667760555689136E-5	5.097010951851172E-5	5.1402893054056528E-5	5.3735586629680365E-5	5.7611831696280355E-5	6.2708860262496245E-5	6.8700360770648886E-5	7.5377482326723544E-5	8.2597920777951697E-5	9.0268472272304011E-5	9.8340145541397534E-5	1.0678973196286103E-4	1.1561245150072201E-4	1.248230063071144E-4	1.3444474157854936E-4	1.44503863545843E-4	1.5504700658988164E-4	1.661140223182776E-4	1.7775364013723603E-4	1.9002364861424737E-4	2.0297389182271792E-4	2.1666113111619688E-4	2.31134048773859E-4	2.4642740918249677E-4	2.6259207520957644E-4	2.7959043234974609E-4	2.9743484766604804E-4	3.1599677795598059E-4	3.3512475631254001E-4	3.5455456641962814E-4	3.7390668312658814E-4	3.9266995637880699E-4	4.1008665226594302E-4	4.2579039112930521E-4	4.3870396263870202E-4	4.4817653211021028E-4	4.5372472123494934E-4	4.55097062687348E-4	4.52376187872943E-4	4.4591358643411523E-4	4.3631372875847497E-4	4.2426572418765511E-4	4.1048427072780321E-4	3.9562845195298299E-4	3.8024274974031409E-4	3.6476367193349543E-4	3.49469245316019E-4	3.3469610596072467E-4	3.2046935512307123E-4	3.0691793616147405E-4	2.9407171110106082E-4	2.8194966741161798E-4	2.7053580583812097E-4	2.5974369473297476E-4	2.4972626605418403E-4	2.4026328526960273E-4	2.313759041639096E-4	2.2302349241028763E-4	2.1498012015767011E-4	2.0778524177339399E-4	2.0082581314906297E-4	1.9426494589882569E-4	1.8807290476520005E-4	1.8222245863549401E-4	1.7668786588375003E-4	1.7144478837544038E-4	1.6647460557220041E-4	1.6175594770103421E-4	1.572728890880303E-4	1.5300938334442436E-4	1.4894797657662734E-4	1.4507667175074298E-4	1.4138249320388098E-4	1.3785600311902755E-4	1.34483528133939E-4	1.312572623029504E-4	1.2816670111961121E-4	1.2520473074757347E-4	1.2235278655838621E-4	1.1963633182338532E-4	1.1701557438593453E-4	1.1449527222470348E-4	1.12070835875912E-4	1.09736705865439E-4	1.0748750516030246E-4	1.0531891467536243E-4	1.0322700705082448E-4	1.0120573391750354E-4	9.9254764916204238E-5	9.7371641702975493E-5	9.5548899775945578E-5	9.3785649593175797E-5	9.2078892111421094E-5	9.042583924450629E-5	8.8823702832297352E-5	8.727168170455168E-5	8.5763579021661576E-5	8.4304360755197048E-5	8.2886300248978043E-5	8.1508052139711378E-5	8.0170939584017306E-5	7.8871566131767114E-5	7.7607314670485853E-5	7.6377939421182165E-5	7.5181371430607893E-5	7.4017110246651902E-5	7.2883905739622938E-5	7.1779309515500312E-5	7.0704350203907695E-5	6.9656557912760246E-5	6.8634150112278314E-5	6.7637396803604937E-5	6.6665617478531617E-5	6.5717634570318012E-5	6.4785843579062504E-5	6.3887803131941397E-5	6.3005301575970194E-5	6.214258923249399E-5	6.1301192242431936E-5	6.0477730411782154E-5	5.9673566121679113E-5	5.8886498995672607E-5	5.8117841090878524E-5	5.7365295915710417E-5	5.6628617265510014E-5	5.5908436387899036E-5	5.5203111680846408E-5	5.4512656580984009E-5	5.3836414942027581E-5	5.3173408395156899E-5	5.2525152364603399E-5	5.1889423151232977E-5	5.1263732041511827E-5	5.0656381160356516E-5	5.0057352946561929E-5	4.9470328812190406E-5	4.8894993911936352E-5	4.8330348915898838E-5	4.7776429664363406E-5	4.7233295020756807E-5	4.6699847793069676E-5	4.6176527160167901E-5	4.566289363311992E-5	4.514002143309402E-5	4.4662719326722333E-5	4.41768655846618E-5	4.3699207427200832E-5	4.3229575808179399E-5	4.2768534495144218E-5	4.2299047050782503E-5	4.1870230721547923E-5	4.1432476304630894E-5	4.1002463649893806E-5	4.0579248709836497E-5	4.0163509858661206E-5	3.9754678014425825E-5	3.9351830593705844E-5	3.8956396554494697E-5	3.8567439124524678E-5	3.8184715272859143E-5	3.7808009142327819E-5	3.743739045982936E-5	3.7072455300080983E-5	3.671015948592574E-5	3.6359782230173087E-5	3.6009748212669359E-5	3.5668658177720805E-5	3.5331680875986083E-5	3.4999408776025244E-5	3.4672015268828651E-5	3.4350219410721635E-5	3.403224524324142E-5	3.3719458997193701E-5	3.3411513239305014E-5	3.31078598338776E-5	3.2808156464876152E-5	3.2513425922577289E-5	3.2222888325316488E-5	3.1936206652430621E-5	3.165384051504468E-5	3.1375353561927847E-5	3.1100774916669621E-5	3.0829839250769607E-5	3.0563159925915987E-5	3.0299854321647211E-5	3.0039863539747103E-5	2.9783895812161693E-5	2.9525995404821706E-5	2.9281891800559218E-5	2.903655213921235E-5	2.8793682061597299E-5	2.8553304483449114E-5	2.8318211445576667E-5	2.8084956267601353E-5	2.7854576677364849E-5	2.7627642931375627E-5	2.7403312545008871E-5	2.7182302244760613E-5	2.6963717984045836E-5	2.6748285157655991E-5	2.6535162301583217E-5	2.6325270607900623E-5	mass ratio= 50%, damping ratio =0.05	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	2.0003084917958401E-4	2.0003084917958401E-4	1.302956904185717E-4	2.0025141524030978E-4	1.9810811228823671E-4	2.0077019350459789E-4	2.0114780342890177E-4	2.0143755531733555E-4	2.0207290428388486E-4	2.0249429046454402E-4	2.0323528372248397E-4	2.0363543419295977E-4	2.0451005827268006E-4	2.0526618419336158E-4	2.0582593767819052E-4	2.0692483280115401E-4	2.0824468880800402E-4	2.0919709830905401E-4	2.1040450527019607E-4	2.1190015523108992E-4	2.1317279385820806E-4	2.1442646871349877E-4	2.1631021979248572E-4	2.1761612979387412E-4	2.1875013343659701E-4	2.2165251836782287E-4	2.2355993690949659E-4	2.2556417885445589E-4	2.2786569476670673E-4	2.3031815893650892E-4	2.32689872471921E-4	2.3565594033925878E-4	2.38484530085094E-4	2.4152091711865706E-4	2.4424740552168801E-4	2.4754463295467997E-4	2.5140523789164064E-4	2.5590767085387802E-4	2.6006312791070237E-4	2.6440914364473435E-4	2.6912503816624864E-4	2.7424810892804876E-4	2.8000078548102606E-4	2.8585323506119894E-4	2.9217280034523686E-4	2.9890863021440076E-4	3.0616688174548698E-4	3.1468793985516789E-4	3.2349490937891404E-4	3.3274247807965851E-4	3.4346595024391951E-4	3.547495541571329E-4	3.682049788168028E-4	3.8245210157936816E-4	3.9853286714742477E-4	4.1630608945795815E-4	4.3666606594564613E-4	4.6046939405642738E-4	4.8747632182113797E-4	5.189719707530473E-4	5.5592354715514514E-4	6.0031239589206249E-4	6.5577179425984505E-4	7.2504993223379251E-4	8.1271040519320897E-4	9.2913480354058007E-4	1.0846426574651299E-3	1.3477157557874899E-3	1.7661450389397262E-3	2.5781967871311299E-3	4.6892882050951906E-3	7.6518141602959855E-3	3.5339913042487774E-3	2.0035066873726206E-3	1.3377437560888321E-3	1.00111954739714E-3	7.9229088173538432E-4	6.4522131502566915E-4	5.3764028090105994E-4	4.5333939312225635E-4	3.9129638776203295E-4	3.3984954490803176E-4	2.975784575107141E-4	2.6169041659865452E-4	2.3041069205265212E-4	2.0408120554190554E-4	1.8118913617916043E-4	1.60970831296901E-4	1.4276935605684102E-4	1.2600153026740121E-4	1.1142418690839249E-4	9.8131418702665854E-5	8.6146628565862023E-5	7.4979328352070849E-5	6.4580221370606398E-5	5.5683348135713727E-5	4.7576330698552709E-5	4.0642170755079897E-5	3.4857553247439372E-5	3.1377623645196189E-5	2.9874877480729332E-5	3.0593879725801026E-5	3.3279036631609426E-5	3.7318093031117312E-5	4.2322773535707905E-5	4.7846935454625642E-5	5.3776449926289945E-5	5.9748510376290849E-5	6.6028539133856169E-5	7.2584249739381513E-5	7.9428692933683454E-5	8.6366781367321383E-5	9.3378067039734047E-5	1.0071563286204901E-4	1.0814483326816131E-4	1.161097249844803E-4	1.2432916932941467E-4	1.32550698863736E-4	1.4154186867940599E-4	1.5070219674184E-4	1.6048780205574445E-4	1.70899720630919E-4	1.8169876912334544E-4	1.9314191865489258E-4	2.0547454390493477E-4	2.1861461793973655E-4	2.3266800913446001E-4	2.4771885833436698E-4	2.6374966490813899E-4	2.8073482281356775E-4	2.9909997697969229E-4	3.1825745012724067E-4	3.388773486675921E-4	3.6015470833213688E-4	3.81902605517592E-4	4.0395383671428122E-4	4.2578796482882399E-4	4.4614776054714797E-4	4.6401173845628127E-4	4.7817837543841544E-4	4.8845204800560384E-4	4.9297544516111889E-4	4.9230661045339223E-4	4.8653944211632903E-4	4.7609552647274377E-4	4.6230834262257699E-4	4.4563881928519935E-4	4.2785581250599157E-4	4.0937304105805419E-4	3.9050911286024343E-4	3.7218227935270892E-4	3.5453744746705016E-4	3.3760235001962499E-4	3.2157469858057602E-4	3.0688826822134016E-4	2.9266147178024844E-4	2.7993804437846778E-4	2.6766492565923609E-4	2.5663085796344219E-4	2.4607615029670539E-4	2.3628708627310054E-4	2.2709615864722021E-4	2.1866931722119078E-4	2.1069396378818812E-4	2.0299741283195659E-4	1.9607757459262583E-4	1.8955356626758449E-4	1.8331920159790605E-4	1.7747387442352847E-4	1.7186450176447031E-4	1.6677177783478852E-4	1.61864794125178E-4	1.5717949726778304E-4	1.5265555296116687E-4	1.4859049569749798E-4	1.4458898707675607E-4	1.408382044451616E-4	1.3718355271011336E-4	1.3364432915709601E-4	1.3039323608507445E-4	1.2721740841667846E-4	1.2419474032536901E-4	1.2132221192411503E-4	1.185613281963795E-4	1.1601740745762566E-4	1.1337795965350001E-4	1.1099237103515201E-4	1.0859094180997899E-4	1.06262834960997E-4	1.0398086231090101E-4	1.0209087366940221E-4	1.0003822103637243E-4	9.7849293731960024E-5	9.6133371758158026E-5	9.4371111757007926E-5	9.2607686135091211E-5	9.0841773358938947E-5	8.9197383648161247E-5	8.7566750445809954E-5	8.6073508679470576E-5	8.4541810942261262E-5	8.3158284057580225E-5	8.1699513222384843E-5	8.024372990534558E-5	7.9018491860108017E-5	7.7770552736034144E-5	7.6482204335515526E-5	7.5203883984923569E-5	7.3938340073466724E-5	7.2885168891607382E-5	7.1797867757864145E-5	7.0714558243460831E-5	6.9480079976398394E-5	6.8507072619799713E-5	6.7626317496272524E-5	6.6664518480905803E-5	6.5615095901949835E-5	6.4607173566220424E-5	6.3767468184239574E-5	6.280598287418355E-5	6.2107885803988435E-5	6.1187980224642837E-5	6.0290340139122143E-5	5.9550585824626152E-5	5.8810945557313594E-5	5.7968082048056722E-5	5.7274613850951956E-5	5.6437189498609013E-5	5.5787039432105354E-5	5.5024708570706423E-5	5.4427650958050883E-5	5.3622346144986429E-5	5.2998668587663914E-5	5.2373573413311206E-5	5.1780822471775502E-5	5.1060695103329946E-5	5.0535510523001474E-5	4.9869955685614812E-5	4.9345961878921967E-5	4.8751491856167897E-5	4.8214457009452914E-5	4.7599558216282703E-5	4.7046900462213918E-5	4.6589827328854395E-5	4.6070581470055202E-5	4.5506070245152198E-5	4.5025886265902399E-5	4.4524555102345718E-5	4.4023814073350419E-5	4.3549968179287555E-5	4.3022847268795199E-5	4.261606115762632E-5	4.2188988496017004E-5	4.1743105561922867E-5	4.1346232058342838E-5	4.0919335977451114E-5	4.0454520324093527E-5	4.0017457950250644E-5	3.9649912856197465E-5	3.9238784277282006E-5	3.8762378014018883E-5	3.8458388295411371E-5	3.8077983614850446E-5	3.7713242248004754E-5	3.7338756982138255E-5	3.6946464153029273E-5	3.664253354011122E-5	3.6231991847458839E-5	3.583223574778704E-5	3.5533747747852548E-5	3.5254374784907534E-5	3.487492725123141E-5	3.4596248321415905E-5	3.4281549474069671E-5	3.3947595246235405E-5	3.3623423976898301E-5	3.3368939906610702E-5	3.3024437369019475E-5	3.2719504730641698E-5	3.2465456222418806E-5	3.2116820669257386E-5	3.182479870092022E-5	3.1603854904596573E-5	3.1316040434112997E-5	3.1024913435711902E-5	3.0781668584936331E-5	3.0447936993688159E-5	3.0233428344460792E-5	2.9989221636928612E-5	2.9670652756400607E-5	2.9488951486224058E-5	2.9259666377593987E-5	2.8990291190276002E-5	2.8749648417452698E-5	2.8520176057384201E-5	2.8268298629851659E-5	2.7944091134809852E-5	2.7780515468254657E-5	2.7594688464896777E-5	2.7347648383080818E-5	2.7148127724458609E-5	2.6918129778148116E-5	2.6719547912053828E-5	2.6463508212846278E-5	2.6297564245622802E-5	2.6062194667586801E-5	2.5904678625333108E-5	2.5705931777064138E-5	2.5504772325012783E-5	2.5302750253403571E-5	2.50664826973082E-5	2.4877767819091428E-5	2.4696563431842301E-5	2.4513219798790185E-5	2.4273640343940256E-5	2.4147641525007485E-5	2.3992157607142801E-5	2.3817772467046226E-5	2.3639804882112486E-5	2.3423001633923583E-5	2.3279748689203175E-5	2.3144325254754801E-5	2.2968363472387788E-5	2.280919733162314E-5	2.2617483378208358E-5	2.2430206398576107E-5	2.2284533243896558E-5	2.1973128089565248E-5	2.1960511810774388E-5	2.1806850666326308E-5	2.1653391109318472E-5	2.1510092388792006E-5	2.1398479627427612E-5	2.119809394302691E-5	2.1033751065380577E-5	2.0880135586007509E-5	2.0805857336037099E-5	2.0643625039577867E-5	2.0528958173327601E-5	2.0375160978728608E-5	2.021234010710246E-5	2.0087099343143371E-5	1.9868251980581959E-5	1.9851726258531375E-5	1.9696081125988074E-5	1.9555138767149771E-5	1.9410826362046471E-5	1.9324677583304264E-5	1.9178932983692201E-5	1.901109840011465E-5	1.8897743696838971E-5	1.8797138038662277E-5	1.8700887032081373E-5	1.8566929139470371E-5	1.8439690699132468E-5	1.8300851177309772E-5	1.8232443967253336E-5	1.7936609730487273E-5	1.8021012063905063E-5	1.7851107412773058E-5	1.7739756325595601E-5	1.7644066388887371E-5	1.7553847431498607E-5	1.7425979878703057E-5	1.7338507527321702E-5	1.7216220178308805E-5	1.7116457935383336E-5	1.7046291400657245E-5	1.6908899852355273E-5	1.6786375327252576E-5	1.6690209787735972E-5	1.6622311808328365E-5	1.6501157186272574E-5	1.6439711011994323E-5	1.620611958425287E-5	1.6213156331632971E-5	1.6101113898617673E-5	1.6016600262654043E-5	1.5910544791391736E-5	1.5854824717468184E-5	1.5754771784082374E-5	1.56587179356868E-5	1.5578965224084303E-5	1.5470551863844637E-5	1.5303644369332166E-5	1.5302731772619941E-5	1.5224560091670951E-5	1.5145051285298663E-5	1.5043349249032182E-5	1.4957944010315426E-5	1.4860193955201307E-5	1.4762196903953105E-5	1.4665916639185043E-5	1.4627192457553701E-5	1.4558437425169901E-5	1.4442131015022463E-5	1.4383856012574232E-5	1.4307887581213236E-5	1.4208123841282454E-5	1.4125043814835726E-5	1.40559316276766E-5	mass ratio = 60% dampig ratio =0.05	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	2.0017823753741801E-4	2.0017823753741801E-4	1.3040931791295833E-4	1.9997438226131362E-4	1.9784187738527989E-4	2.0156151689069559E-4	2.0175501361294201E-4	2.0055710562621507E-4	2.0109080984640512E-4	2.0400778145310787E-4	2.0288059060801099E-4	2.0574965751109792E-4	2.0632103008860411E-4	2.0760259130683787E-4	2.0843143724008897E-4	2.0801998804914913E-4	2.1055191889924517E-4	2.1248621332327101E-4	2.1367672699870201E-4	2.1574668060666188E-4	2.1671007535643345E-4	2.1887319158457808E-4	2.1855365085224956E-4	2.1503142908372097E-4	2.2541775019057616E-4	2.2705586172196206E-4	2.2632237316842207E-4	2.3253633600194012E-4	2.3457981788140448E-4	2.3830707327121016E-4	2.3918313492633564E-4	2.4379003556279907E-4	2.4747697910725209E-4	2.5134800311233172E-4	2.5567706550452899E-4	2.5875748685137635E-4	2.6309750456853491E-4	2.6789877940250209E-4	2.7319294413722609E-4	2.7959959986950791E-4	2.8508845064800656E-4	2.9137174808311782E-4	2.9828228432712405E-4	3.0503445302734012E-4	3.1384464632813112E-4	3.2273086253542977E-4	3.3104802259294012E-4	3.4066799154942098E-4	3.5283590592424444E-4	3.6599408053502767E-4	3.7996491835802601E-4	3.9499948042980048E-4	4.1080668688784857E-4	4.3012945364366903E-4	4.5432516648686027E-4	4.7896672750072979E-4	5.0897018519987939E-4	5.4121458163650202E-4	5.8131775281365899E-4	6.3380886419737764E-4	6.9566937343690553E-4	7.6999857503864597E-4	8.623689156428059E-4	9.4985160697544726E-4	1.1970453060931926E-3	1.49390859029976E-3	1.9485640555357631E-3	2.7293878478869982E-3	6.6239539832201938E-3	1.0337081084008701E-2	3.4312549891001199E-3	1.7684826957513231E-3	1.2781915737316931E-3	1.0358541446050821E-3	8.2830437152538942E-4	6.6601859873304089E-4	5.5146732707720314E-4	4.8452388205269802E-4	4.2230949933679722E-4	3.7132557911264509E-4	3.2173816369190217E-4	2.8681260376591672E-4	2.5750848630328566E-4	2.3094162900875252E-4	2.080122420897296E-4	1.845226633926054E-4	1.6676434050086044E-4	1.5012454490697145E-4	1.3661969513700543E-4	1.2223175731857072E-4	1.084676620912754E-4	9.8309933119868195E-5	8.7786320192186936E-5	7.7882286712862976E-5	7.0111349055555124E-5	6.0691752198364602E-5	5.4424646395621815E-5	4.8549720721392098E-5	4.3603264141301011E-5	4.008093075497515E-5	3.8150883123005875E-5	3.8625582683498399E-5	4.0696513861462114E-5	4.4002082243593253E-5	4.7153145877331516E-5	5.1585959607020197E-5	5.5894440413828335E-5	6.0585819449106807E-5	6.6013395279842569E-5	7.0355063391764412E-5	7.5894552189151489E-5	8.1841122469882493E-5	8.6184752857449613E-5	9.264099837665562E-5	9.8170551679433951E-5	1.0290785966098101E-4	1.1070258398488051E-4	1.1629282849306601E-4	1.2337602920198468E-4	1.3022302005390201E-4	1.3689519750517765E-4	1.4483128700115857E-4	1.5234280374634999E-4	1.6066507232600764E-4	1.6925147125882253E-4	1.7786890281287369E-4	1.8817645893469832E-4	1.9797486464276145E-4	2.0928644214206199E-4	2.2070821335371806E-4	2.3260545240075912E-4	2.46121928663098E-4	2.5969445698253188E-4	2.7580445211308367E-4	2.9069570937318199E-4	3.0770784483805206E-4	3.2583676489834153E-4	3.4241822891723926E-4	3.6319394195881102E-4	3.8145122433558612E-4	4.0028968932014503E-4	4.18554362718601E-4	4.3366488230407816E-4	4.4760171846170257E-4	4.5741664532696476E-4	4.6304654167492014E-4	4.6486605029213805E-4	4.6130141232032503E-4	4.5398972025425036E-4	4.4417479348964398E-4	4.3045950786498797E-4	4.1585737280578803E-4	3.9926537160334401E-4	3.8310624219387674E-4	3.665479134631641E-4	3.5031439011645206E-4	3.3452508549495602E-4	3.19254862520838E-4	3.05895538197818E-4	2.9262860208582598E-4	2.8000406362491294E-4	2.6832096581954533E-4	2.567210504947945E-4	2.4692553591770501E-4	2.3747171746394953E-4	2.2829919117983621E-4	2.2031520118473527E-4	2.1187266197188599E-4	2.0484279849640612E-4	1.9787896088734058E-4	1.9120964219971771E-4	1.8513482435099902E-4	1.7915706035049001E-4	1.7376681186702801E-4	1.6838928694730963E-4	1.641325231857683E-4	1.5903872751779537E-4	1.5454590660372348E-4	1.5065578339277686E-4	1.4660684043949707E-4	1.4279816715915503E-4	1.3938538768297357E-4	1.3549768158401405E-4	1.3238321390692537E-4	1.29146427831301E-4	1.2660945689550241E-4	1.2364149323707441E-4	1.2073474050108027E-4	1.1791516158660236E-4	1.1534179276805565E-4	1.1298139775336529E-4	1.1068839031757953E-4	1.0837209007917346E-4	1.0608978884003601E-4	1.0382243694655803E-4	1.0230822422060021E-4	1.00060427110147E-4	9.8068841977779785E-5	9.6085830056055071E-5	9.4123708194471714E-5	9.3232683422608806E-5	9.1408783521117686E-5	8.9394217319903018E-5	8.6932886727501444E-5	8.6008549598294467E-5	8.5253872874847575E-5	8.387587598682288E-5	8.1593150346073796E-5	7.994488517355001E-5	7.9598112199650808E-5	7.8608366198116674E-5	7.7428736862218098E-5	7.5566659470915743E-5	7.4728725569218633E-5	7.3906951592860533E-5	7.3019909498427092E-5	7.1900004581577413E-5	7.0455436429754968E-5	6.9619221683487497E-5	6.8811343688019412E-5	6.7977644167825435E-5	6.6664561223599912E-5	6.5824707768134084E-5	6.4900505351750781E-5	6.4297848750489214E-5	6.3441405275961002E-5	6.261433912029125E-5	6.1640293429081583E-5	6.0774903215849983E-5	6.0154291007082506E-5	5.9169492146832892E-5	5.8781587211748266E-5	5.7731030172815208E-5	5.7124556060356002E-5	5.6469391604610119E-5	5.5868501353305762E-5	5.5092043178965476E-5	5.4535740065785413E-5	5.3683684013390085E-5	5.3192209622722895E-5	5.2692660128481598E-5	5.2055629883312598E-5	5.1293444686153113E-5	5.0923479277571129E-5	5.0326315739157901E-5	4.9822273782102226E-5	4.9359775533585511E-5	4.8524118471912698E-5	4.8096807616331743E-5	4.7742804463879224E-5	4.7149545474486698E-5	4.6729391995165344E-5	4.6173149372248586E-5	4.5524052552572699E-5	4.5148068276016902E-5	4.4661829101983898E-5	4.4165636686360604E-5	4.3688739509439734E-5	4.3198202942016438E-5	4.2914021145813056E-5	4.2356534732212874E-5	4.2119960977283637E-5	4.1717640826970536E-5	4.1280998826948191E-5	4.0992775873871427E-5	4.0460010674349034E-5	4.025790374339842E-5	3.9606409152618172E-5	3.9358186927322442E-5	3.8973860250980999E-5	3.852335803209379E-5	3.8425058334162098E-5	3.7871252114967104E-5	3.7333055331482583E-5	3.7264726131510383E-5	3.6867869786718348E-5	3.6619781331761202E-5	3.6225321934425705E-5	3.5991197764676558E-5	3.5604532134137806E-5	3.5305206280107906E-5	3.5040457804996681E-5	3.4714080330164998E-5	3.4460533590582498E-5	3.4003966942328222E-5	3.381906233272648E-5	3.3570299716888405E-5	3.3193370947757387E-5	3.2884311688945086E-5	3.2687856221904162E-5	3.2471790284106359E-5	3.2304496391056604E-5	3.1793358664486096E-5	3.1763288913094411E-5	3.1399399908995196E-5	3.107989300840164E-5	3.1046511125204336E-5	3.0704516302269204E-5	3.0327102996946854E-5	3.0104751792036398E-5	2.9926539577319472E-5	mass ratio = 77 %, damping ratio =0.05 	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	1.8261059285736982E-4	1.8261059285736982E-4	2.0042555075853658E-4	1.8558476841305454E-4	1.9916222413170247E-4	2.0149712809305873E-4	2.0032019188021298E-4	2.0155494295619688E-4	2.0347368486645231E-4	2.0404585827948901E-4	2.0515237135352202E-4	2.0474905357007053E-4	2.0642896802583612E-4	2.0783334887626692E-4	2.0644809067383587E-4	2.1060919570143301E-4	2.1212114355419784E-4	2.1306732394380998E-4	2.1524176957081999E-4	2.1685726520794026E-4	2.1740370420627448E-4	2.2062157178601578E-4	2.1543827856562259E-4	2.2491630510768892E-4	2.2473812571906495E-4	2.2945639648698352E-4	2.3266938891888477E-4	2.34534667069883E-4	2.3819354911648301E-4	2.4167615246196601E-4	2.4477891577799236E-4	2.4755352672374911E-4	2.5300602214382601E-4	2.5228567666309268E-4	2.6183833032775275E-4	2.6611657250374818E-4	2.713777434999458E-4	2.764136457507519E-4	2.8256903170410065E-4	2.8969950806487102E-4	2.9706382359253615E-4	3.0373773227493833E-4	3.1350449206135513E-4	3.220802596026402E-4	3.3056696801639498E-4	3.4094188934251498E-4	3.5419567662177127E-4	3.6697493835604196E-4	3.8448117743362887E-4	4.0181835612817396E-4	4.2090744425078919E-4	4.4214721997412837E-4	4.66482108278045E-4	4.9653719264991741E-4	5.3040021541073113E-4	5.6626494302528441E-4	6.1588227883485245E-4	6.8236566727669808E-4	7.5909932578905432E-4	8.5901015701891567E-4	9.9485587727817393E-4	1.1601100343411367E-3	1.3760947169080824E-3	1.8902414227792851E-3	3.2108519580501672E-3	9.3239689216483897E-3	9.6478175475286712E-3	3.1332526288287898E-3	1.7586151912801031E-3	1.1621561348594948E-3	9.3177343008745187E-4	7.8574954671697798E-4	6.5090618600867583E-4	5.5029873662065202E-4	4.7268640091407808E-4	4.1217897100145933E-4	3.5530106875303829E-4	3.1896430492079421E-4	2.8482319154646962E-4	2.5544746503565274E-4	2.3030057846910412E-4	2.0773883279765469E-4	1.8802391081837669E-4	1.7078339105481901E-4	1.5552322183735707E-4	1.4060841070012535E-4	1.2795716486395899E-4	1.1654567970513501E-4	1.0600788314982766E-4	9.5836314806482472E-5	8.7001585224819264E-5	7.9375811715868191E-5	7.1402656086046417E-5	6.4731989640775687E-5	5.8259428755671807E-5	5.2902797416257594E-5	4.7434513142227732E-5	4.393024881992815E-5	4.0630892193547512E-5	3.8058640872097212E-5	3.7603248920728504E-5	3.7112959436216807E-5	3.7722325841013434E-5	3.9926019049480516E-5	4.2075399340657804E-5	4.485661416101632E-5	4.787601738326704E-5	5.0489802326439198E-5	5.474701694020237E-5	5.7276734826078782E-5	6.1333716654471773E-5	6.5314805651996998E-5	6.883678633420908E-5	7.3075980466301465E-5	7.6993520435414544E-5	8.0963273577940037E-5	8.5070595640199582E-5	8.9647441001489034E-5	9.3820606564993457E-5	9.8192670351915766E-5	1.0290948200836301E-4	1.07557835085734E-4	1.1258131027334801E-4	1.1765100865382565E-4	1.2269749567317938E-4	1.2810644227955701E-4	1.3404805005947957E-4	1.3982138137307571E-4	1.4551190426184099E-4	1.5182239833376503E-4	1.5898967154399698E-4	1.6575858575576031E-4	1.7244065090675444E-4	1.8029095562638144E-4	1.8866203762560557E-4	1.9729299718745266E-4	2.0580812188732378E-4	2.1480222626592407E-4	2.2433549587170073E-4	2.3407274325810401E-4	2.4404407183069421E-4	2.5442990229681612E-4	2.6515120383259396E-4	2.761020567926734E-4	2.8631468882546278E-4	2.9708433194251599E-4	3.0672120803287801E-4	3.1597504216013787E-4	3.2458231364461063E-4	3.3156028613244614E-4	3.3680428022463094E-4	3.4117225670346864E-4	3.4336211543896773E-4	3.4307733688462611E-4	3.4202226386537805E-4	3.3829938513026716E-4	3.3368931197167302E-4	3.2713615494566525E-4	3.2032834532961797E-4	3.1210432763005878E-4	3.0329113023826491E-4	2.9446022391103606E-4	2.8476054765480102E-4	2.7575969265235197E-4	2.6670660717678418E-4	2.5774771226825085E-4	2.4884499328575163E-4	2.4016555434649899E-4	2.3174542665603277E-4	2.2433791700117092E-4	2.1677813069308308E-4	2.0958623105977398E-4	2.0275567705763841E-4	1.960595284799585E-4	1.9010546913524301E-4	1.8426553741398565E-4	1.7860648752308044E-4	1.7335311610814239E-4	1.6796187688228851E-4	1.6330703133286833E-4	1.5893714031525705E-4	1.5452223788250903E-4	1.5017640910877699E-4	1.4641656033903121E-4	1.4269565050122721E-4	1.3893819820791201E-4	1.3545328797957078E-4	1.3218387204222033E-4	1.2881693979927E-4	1.2579202480692597E-4	1.2288053746631921E-4	1.2026513779112138E-4	1.1743764522688339E-4	1.1512648807507426E-4	1.1253826180722801E-4	1.0981155501798938E-4	1.0684362358705301E-4	1.0406205978137127E-4	1.0288153610999724E-4	1.0138453076985003E-4	9.955831303743469E-5	9.7723719259310395E-5	9.5808566207613823E-5	9.3918368113245267E-5	9.1775892210893377E-5	9.0493174830429094E-5	8.8958849223771434E-5	8.7436830887667867E-5	8.592096218738366E-5	8.4391004869647707E-5	8.3121956357321317E-5	8.176277285248399E-5	8.0214866475617887E-5	7.8916808823969431E-5	7.771747304813021E-5	7.6505030788377233E-5	7.5373094126889481E-5	7.4111340311556695E-5	7.3117824145989868E-5	7.1704563269708873E-5	7.0862084850817263E-5	6.9762521769722223E-5	6.8741385618634502E-5	6.7884374526325374E-5	6.6830027582259023E-5	6.5849444904698517E-5	6.4931126450628376E-5	6.4117443519112139E-5	6.3166595731221946E-5	6.2305650675970834E-5	6.15581028681701E-5	6.0630223813933153E-5	5.9982072783308415E-5	5.9109757767535914E-5	5.8436678691710499E-5	5.7726794856485152E-5	5.6912557684428273E-5	5.6285175469965388E-5	5.5620908425257496E-5	5.4827809174237051E-5	5.422872392581677E-5	5.3510402371284703E-5	5.2836479942543262E-5	5.2156117871004637E-5	5.1591412038815551E-5	5.1067676285010961E-5	5.0549585254102898E-5	4.9910722693660837E-5	4.9293136878544195E-5	4.8593066226502527E-5	4.8250836849681166E-5	4.7654149800303999E-5	4.7206387257526585E-5	4.6662925025813978E-5	4.6142418507269699E-5	4.5692623430701034E-5	4.5057677895503897E-5	4.4650417171248827E-5	4.4186141125088951E-5	4.3737146239907823E-5	4.331572606221045E-5	4.2869757007134236E-5	4.2143927685569401E-5	4.1943701666781401E-5	4.1553291222370926E-5	4.1103389711032104E-5	4.0798162009604806E-5	4.0244853236344001E-5	3.9946009906575811E-5	3.9574914620447932E-5	3.9226993658867698E-5	3.8836755598818505E-5	3.8385415394154789E-5	3.8046619729130489E-5	3.7791990586610112E-5	3.7356606639686299E-5	3.7024206243139622E-5	3.6751183989969847E-5	3.6249869053241518E-5	3.6016857721077047E-5	3.5686188521632025E-5	3.5319300891793637E-5	3.4921963636575097E-5	3.484175765175347E-5	3.4362022686450199E-5	3.4093037208460333E-5	3.3794280301481795E-5	3.3581958753561814E-5	3.3299918369498491E-5	3.2938029625832585E-5	3.265572912070031E-5	3.2459153355298372E-5	3.2188722214371488E-5	3.192578573272389E-5	3.1661578691007407E-5	3.1349150260269824E-5	3.1135656515251037E-5	3.0774098707184672E-5	3.0544904518795805E-5	3.03127566499478E-5	3.0096795494152773E-5	Frequency of excitaion (rad/s)
Amplitude of vibration (m)
mass ratio = 20%, damping ratio =0.035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	2.0002809735391902E-4	2.0002809735391902E-4	1.0867914656327627E-4	2.0019918487190728E-4	1.8279106754161921E-4	2.0062482086269612E-4	2.0086617648324906E-4	2.0114257848872201E-4	2.0157644568967415E-4	2.0200514674573107E-4	2.0246861606298906E-4	2.0288995187503817E-4	2.0357311274747753E-4	2.0420589789918906E-4	2.0491815421561657E-4	2.0557217868768873E-4	2.0628880727582702E-4	2.0733381394469959E-4	2.08217613507574E-4	2.0918747082540064E-4	2.1023186925601153E-4	2.1134215719013252E-4	2.1248010060713907E-4	2.137474744664846E-4	2.1511710132839448E-4	2.1649421758294015E-4	2.1778335156245272E-4	2.1926418124847E-4	2.2117588672835805E-4	2.2297286840187311E-4	2.2478048795217286E-4	2.2666159503967499E-4	2.2874666685255033E-4	2.3085664714946516E-4	2.3310775848075802E-4	2.3551997191873799E-4	2.3800737066478081E-4	2.4064172362851406E-4	2.4344677829681556E-4	2.4633364755568871E-4	2.4949639377982498E-4	2.52847011359224E-4	2.563743748454545E-4	2.5997557842400202E-4	2.6387610640540865E-4	2.6787042452483317E-4	2.7231222491722653E-4	2.7695874839276806E-4	2.8171918337323309E-4	2.8718553156006883E-4	2.9269980555302619E-4	2.9860769997949E-4	3.0522231609376852E-4	3.1190007361201052E-4	3.19410016940066E-4	3.2739896900199091E-4	3.3594309127761367E-4	3.4515346006649299E-4	3.5546153276014064E-4	3.665811489579999E-4	3.7885007124180561E-4	3.9192875509961098E-4	4.0679899108580299E-4	4.2344680148451576E-4	4.4155051446273904E-4	4.6231416253999803E-4	4.8611493325323549E-4	5.1332356536164638E-4	5.4380739887302239E-4	5.8063068977125124E-4	6.2414786647552081E-4	6.763065627530243E-4	7.4079882635494701E-4	8.2270130993893032E-4	9.3033697586901345E-4	1.0708612746097301E-3	1.2772499132622701E-3	1.5955228875226899E-3	2.1261566429758953E-3	3.05591838412174E-3	4.1910007724137808E-3	3.3958082818417099E-3	2.1546526138433797E-3	1.4621668304018926E-3	1.0729550159131701E-3	8.3258201267759411E-4	6.6301662038324933E-4	5.4069721970986351E-4	4.4904949603292402E-4	3.7693083466190636E-4	3.1764304988977666E-4	2.6916890267339601E-4	2.2921771155482099E-4	1.9410502654522468E-4	1.6391732206147744E-4	1.3779312242825301E-4	1.1628914739392527E-4	9.7670005375491208E-5	8.3202260719278653E-5	7.3594948573768294E-5	7.0067529034852606E-5	7.1890643807613914E-5	7.8622529893824546E-5	8.9129022700731072E-5	1.02403526710898E-4	1.1713957078909301E-4	1.3329935212678845E-4	1.50765498557266E-4	1.6987822028754945E-4	1.9001973028210176E-4	2.1191647757569628E-4	2.3552812583876493E-4	2.6122482686489204E-4	2.8928185318325398E-4	3.2023291394375395E-4	3.5450342478373108E-4	3.9191229504292175E-4	4.3323057578845034E-4	4.7866350702347837E-4	5.27700650944531E-4	5.79232495490698E-4	6.3140574694395897E-4	6.8053168165377082E-4	7.2118219946779212E-4	7.4817209044188192E-4	7.5850227690594932E-4	7.5048672943095343E-4	7.2730501878683128E-4	6.9355760453084934E-4	6.5416106648743242E-4	6.1293167042539114E-4	5.7269134643643895E-4	5.3471090623516523E-4	4.9928597785035736E-4	4.6740319733260601E-4	4.383626362473793E-4	4.1213521948057217E-4	3.8839776501783339E-4	3.6704632599467797E-4	3.47698040925927E-4	3.3010652436178401E-4	3.1383225178455908E-4	2.9934423823803563E-4	2.8578523998781384E-4	2.7349162453160726E-4	2.6207684245093809E-4	2.5157673082575407E-4	2.4189969527134593E-4	2.3283983244570648E-4	2.2441127775522053E-4	2.1647912627154099E-4	2.0902566549170612E-4	2.0219493402524798E-4	1.9554927606779351E-4	1.8952306002145805E-4	1.8371373332711454E-4	1.7841155248922097E-4	1.73099944016932E-4	1.6824695740601454E-4	1.6360143404043533E-4	1.5932253522625502E-4	1.5494692260151801E-4	1.5111925974609899E-4	1.4722390365970805E-4	1.43580163027751E-4	1.4005515417136246E-4	1.3680557693322484E-4	1.3359007559696199E-4	1.3054339514555132E-4	1.2770127446399532E-4	1.2483152355290407E-4	1.2218748645447021E-4	1.1937154256844829E-4	1.1702237736099323E-4	1.1462401598097753E-4	1.1232099796274129E-4	1.1008138369562272E-4	1.0784414389311046E-4	1.0578358300247423E-4	1.0370550894486044E-4	1.0168255942815829E-4	9.9982318285948168E-5	9.7968047699468732E-5	9.6310838354730246E-5	9.4594594269842167E-5	9.3009250260357512E-5	9.1359568114484049E-5	8.9741232978117545E-5	8.8254589493586322E-5	8.6818989943388596E-5	8.5316194700367707E-5	8.4004980012109879E-5	8.2611093785375596E-5	8.1307460206058739E-5	8.0003144404169706E-5	7.8804117911692657E-5	7.7544993200704041E-5	7.6321350733839422E-5	7.5212094868076554E-5	7.4099384381789673E-5	7.2903710883626097E-5	7.19121308592313E-5	7.0865263290004063E-5	6.9876059053978389E-5	6.8844248378443511E-5	6.7903694835325741E-5	6.6963398090567024E-5	6.6074077402020914E-5	6.5150668368868332E-5	6.425217507966891E-5	6.3452039841155279E-5	6.2527375295333133E-5	6.1761822059402924E-5	6.0898983351080968E-5	5.9966967198576602E-5	5.9381265547241144E-5	5.8645234541035876E-5	5.7916544407101362E-5	5.7156494264591901E-5	5.6388705614755498E-5	5.5772775807903123E-5	5.5073881085096165E-5	5.4345992401304914E-5	5.3745350058275513E-5	5.3121271415364598E-5	5.244495769869391E-5	5.1845760565178087E-5	5.1272827285227004E-5	5.0687781538038371E-5	5.0029513203710334E-5	4.9510069897402026E-5	4.8944405077747899E-5	4.8406014619344916E-5	4.7817212911255209E-5	4.7336070031394484E-5	4.6856128124124821E-5	4.6196093205939104E-5	4.5746156757782704E-5	4.5320882009617326E-5	4.4829653635536437E-5	4.4284027395545283E-5	4.3844488728374396E-5	4.3453578277456999E-5	4.2965070442452814E-5	4.2442179179858103E-5	4.2078226905556498E-5	4.168597404051535E-5	4.1199264987620445E-5	4.0771106530589702E-5	4.0436491251687594E-5	4.0016501563987742E-5	3.9561991003890389E-5	3.9228657138538502E-5	3.8862237558380527E-5	3.8451372809863074E-5	3.8043507989833448E-5	3.7745569461807338E-5	3.7349472991470241E-5	3.6937678606352849E-5	3.6628721455341075E-5	3.6333889826011044E-5	3.5969498921319495E-5	3.5576001194674615E-5	3.5314145687089855E-5	3.4944248129550533E-5	3.4655471841221272E-5	3.4307026556418802E-5	3.4064322109020322E-5	3.3719172126663163E-5	3.3409428976144386E-5	3.3110622940367502E-5	3.2796470015887602E-5	3.2535315089271026E-5	3.2219369400871163E-5	3.2005020167800924E-5	3.1701608642171134E-5	3.1426882166565695E-5	3.1128319024706999E-5	3.0886815471540665E-5	3.0629029833526411E-5	3.0353910615424769E-5	3.0099352387567322E-5	2.9860929082792971E-5	2.9622794660373287E-5	2.9349844972599288E-5	2.9136717965291881E-5	2.8909364165190381E-5	2.8649986316889049E-5	2.8383340068328521E-5	2.8196840252455958E-5	2.7981327161057247E-5	2.7738366380538058E-5	2.7547048528304763E-5	2.7311373941561692E-5	2.7094371878904917E-5	2.6850907063201922E-5	2.6643552568892619E-5	2.6434553679238781E-5	2.6243479780879467E-5	2.6046501937003765E-5	2.5861092910975427E-5	2.5642304114406688E-5	2.5460298548639393E-5	2.5181153352447299E-5	2.5054676643288201E-5	2.4881848182704164E-5	2.4625560148399248E-5	2.4520678274511757E-5	2.4322370637319598E-5	2.4141033381175877E-5	2.3956442694867911E-5	2.3742899615566585E-5	2.3604688850568702E-5	2.344014427228201E-5	2.3257996664289278E-5	2.3081366865549097E-5	2.2939047286703055E-5	2.2804313062076954E-5	2.2592825718407186E-5	2.2426540034682098E-5	2.2291236068063257E-5	2.2130811119412491E-5	2.1993686024943871E-5	2.1820902699838416E-5	2.1652470957243065E-5	2.1533822454485225E-5	2.1391313056715241E-5	2.1231415341135871E-5	2.1073023148471089E-5	2.0928226119614247E-5	2.0792962541057967E-5	2.0653947776538506E-5	2.0484592044565058E-5	2.0377914024166106E-5	2.0233111556083924E-5	2.0062264229224467E-5	1.9987475865378308E-5	1.9838913086138653E-5	1.9698593674617574E-5	1.9604876249819015E-5	1.9461157375130674E-5	1.9335004875805262E-5	1.9228331131257674E-5	1.9078010757156243E-5	1.8942238074217274E-5	1.8845317204195951E-5	1.8704254049833781E-5	1.8574095183094901E-5	1.8452207028947441E-5	1.8299074157107466E-5	1.8243816988455848E-5	1.8126946999955337E-5	1.8028301212564078E-5	1.7893453522957642E-5	1.7785934334458459E-5	1.7676421874246123E-5	1.7535802253178244E-5	1.7458115735820444E-5	1.7315779735390166E-5	1.7236762731577003E-5	1.7119418020384502E-5	1.7012670275577059E-5	1.6929041013934961E-5	1.6845571027407209E-5	1.6729892032503946E-5	1.6511573191435479E-5	1.6540004698443773E-5	1.6456261005770937E-5	1.6325684645024271E-5	1.6239872607092373E-5	1.6130770147387879E-5	1.6069320546001263E-5	1.5939795019092254E-5	1.5857822610220844E-5	1.5679735026833937E-5	1.5693687990564201E-5	1.5576871986114159E-5	1.5505369320483048E-5	1.5402067089826901E-5	1.5325961376656638E-5	1.5232134081577846E-5	1.5149235091873333E-5	1.5022650506364833E-5	1.4951541555200428E-5	1.4899605412028231E-5	1.4797039674862648E-5	1.4708769558745901E-5	1.4632086366066041E-5	1.4573146304676001E-5	1.4485220667084544E-5	1.439258470655493E-5	1.4318369714929301E-5	1.4258585100036803E-5	1.4107445922741299E-5	1.4077751245369363E-5	1.4012244053523698E-5	1.3936869544803554E-5	1.3839076688951541E-5	1.3781593104460461E-5	1.3701867504468066E-5	1.3639379693573563E-5	mass ratio = 30 %, damping ratio = 0.035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	2.0002969152279796E-4	2.0002969152279796E-4	1.0871219582463301E-4	2.0020597257072302E-4	1.8285600575736232E-4	2.0068418078785912E-4	2.0092579169517802E-4	2.0121932405265018E-4	2.0172872874471892E-4	2.0218820480051255E-4	2.0270368809254693E-4	2.031144891678515E-4	2.0384351883681099E-4	2.0458804787870988E-4	2.0524645560886001E-4	2.0595175272336159E-4	2.0703068149204059E-4	2.0795835639934559E-4	2.0891102719169461E-4	2.1007998970586986E-4	2.1116733482467055E-4	2.1241084712002406E-4	2.1372589534630199E-4	2.1504946038281711E-4	2.1643676766208589E-4	2.1816708963967054E-4	2.1976989544665373E-4	2.2109353896642602E-4	2.2328746242914716E-4	2.2526212860888499E-4	2.2735696432681212E-4	2.2950472965498699E-4	2.3170830251772001E-4	2.3419740592556455E-4	2.3682069381018899E-4	2.3958193407838088E-4	2.4247192020152681E-4	2.4552432123051203E-4	2.48701222104253E-4	2.5196375339245E-4	2.5559333879491788E-4	2.5939643682794909E-4	2.6347771042177189E-4	2.6783907695093333E-4	2.7249532420010555E-4	2.7750595183382405E-4	2.8234621015212497E-4	2.8835829756073225E-4	2.94263157574346E-4	3.0063559759476366E-4	3.0772326761690816E-4	3.151539862693201E-4	3.2349267212723666E-4	3.3201545258882602E-4	3.4179012981802104E-4	3.5237309558087108E-4	3.6358973363656577E-4	3.7628734181088005E-4	3.9039468938478262E-4	4.0628865237856695E-4	4.2306376244066025E-4	4.4291506939989924E-4	4.6540532864525598E-4	4.9028352311261995E-4	5.2006886003899363E-4	5.5485521446186974E-4	5.9587398183593104E-4	6.4420382749868761E-4	7.0505214101153628E-4	7.8192139939370949E-4	8.7970575171003043E-4	1.0096860611289024E-3	1.1991171401396928E-3	1.4849132665500824E-3	1.9404310711657862E-3	2.7822119196226763E-3	4.1696690015729848E-3	3.9231766924849899E-3	2.4490246425315303E-3	1.6186845903461426E-3	1.18391707821946E-3	9.0767337662593748E-4	7.2321970725120301E-4	5.9088808379888897E-4	4.9791412447747359E-4	4.2175821683583E-4	3.6106279403794417E-4	3.1177737690917299E-4	2.7163422354623402E-4	2.3658655994619401E-4	2.0644063610112648E-4	1.8166611569300244E-4	1.5898501299495071E-4	1.3921333241497164E-4	1.2200696784938501E-4	1.07832969753678E-4	9.5207433517390455E-5	8.4940234024913201E-5	7.7191715819255257E-5	7.2560189913352984E-5	7.0197736710218497E-5	7.05255553996972E-5	7.3207978416837532E-5	7.831724481159915E-5	8.4545060148564011E-5	9.2170276953930526E-5	1.0094609744646403E-4	1.1030693792757236E-4	1.2045598321853523E-4	1.3125043649265159E-4	1.4283982405973201E-4	1.5499575231019664E-4	1.6782441718487487E-4	1.8174629997231144E-4	1.9625768316653287E-4	2.1197424002446398E-4	2.2844385790236964E-4	2.4623752018484974E-4	2.6501892047409311E-4	2.8538967433391812E-4	3.0673180254328809E-4	3.2994304998297004E-4	3.5447435208797788E-4	3.7989081673935792E-4	4.0609221077174802E-4	4.3261254586251895E-4	4.5833155863620422E-4	4.8246393262036823E-4	5.0344007684608393E-4	5.2009478272985817E-4	5.3097167469796903E-4	5.357087517541048E-4	5.3370405185040014E-4	5.2550658133541028E-4	5.128085201146045E-4	4.961044169162689E-4	4.7677513748147903E-4	4.5636758322137701E-4	4.3553022201673811E-4	4.1477396821009831E-4	3.9466008114117588E-4	3.755528471385541E-4	3.5743385591851796E-4	3.4041330830686785E-4	3.2465340283778944E-4	3.0993566124821586E-4	2.9621972447287407E-4	2.8339152124641606E-4	2.7160979966509187E-4	2.606307348240584E-4	2.5016560809755511E-4	2.4078488218114754E-4	2.3162500115294997E-4	2.2335012293099493E-4	2.1540602428782654E-4	2.0803279588077858E-4	2.0117668492848693E-4	1.9439670981331232E-4	1.8856775270823355E-4	1.8267882642240455E-4	1.7724451604463282E-4	1.7194432641630039E-4	1.6710005067535776E-4	1.6216111613770551E-4	1.5796124104810048E-4	1.53739708626248E-4	1.4969840675930221E-4	1.4594687732105005E-4	1.4221884851114223E-4	1.38740933813205E-4	1.3537836346036244E-4	1.3222549701924632E-4	1.2904989322234605E-4	1.2615264381447001E-4	1.234356980053024E-4	1.2059517081268901E-4	1.1799529655595553E-4	1.15575136831916E-4	1.1316754436227642E-4	1.1090303562800901E-4	1.0854158783717159E-4	1.0648086949575321E-4	1.042250186864404E-4	1.0230140849018834E-4	1.0034133891105901E-4	9.852844104953579E-5	9.6628052282496309E-5	9.4831140028122372E-5	9.3131687808197495E-5	9.1540870230489795E-5	8.9982241715695697E-5	8.8384394144004733E-5	8.6953489925431244E-5	8.5450212517300202E-5	8.3950010864673603E-5	8.2660673012251246E-5	8.1230392917335054E-5	7.999062395320918E-5	7.8734638097191631E-5	7.7462910760287877E-5	7.6303107135327266E-5	7.5114302222045851E-5	7.3966709026576413E-5	7.2837316000241308E-5	7.1823015359023074E-5	7.0739615203801288E-5	6.9682690129614088E-5	6.8721632879275335E-5	6.7696151444295374E-5	6.6725874207895753E-5	6.5869985160274324E-5	6.4853776303391901E-5	6.4003644851484958E-5	6.3180270728356523E-5	6.2311018105018576E-5	6.1437387246659071E-5	6.065245477218401E-5	5.9855725131051987E-5	5.9139997663539486E-5	5.823377228714251E-5	5.7591951643371084E-5	5.6877987592454597E-5	5.6118957781470901E-5	5.5407675103586932E-5	5.4772612017107895E-5	5.4045755313824813E-5	5.332779210647713E-5	5.2755647000954026E-5	5.2178173488521103E-5	5.1503669229355111E-5	5.0815160829716644E-5	5.0349820544553103E-5	4.9781018395236828E-5	4.9142702261715337E-5	4.8575708229375097E-5	4.8011642370564495E-5	4.7491524449929546E-5	4.6956787663872313E-5	4.6495184667301729E-5	4.5985652545590514E-5	4.5483426510045216E-5	4.4930027826142125E-5	4.4517461419016311E-5	4.4057610997551004E-5	4.3553734418251238E-5	4.3066519189471794E-5	4.2669705725831114E-5	4.2223214306867912E-5	4.1716325548742029E-5	4.1313385105009326E-5	4.0908402173032699E-5	4.0509381431805738E-5	4.0081514637340635E-5	3.9742939564373162E-5	3.9283111241319348E-5	3.8911334994972816E-5	3.8521457314099972E-5	3.8192122616061811E-5	3.7765843099309952E-5	3.7394782141729904E-5	3.7088464626998688E-5	3.6672646227544157E-5	3.6309871667870669E-5	3.6011574050393542E-5	3.5704635643602412E-5	3.5310659932925302E-5	3.5004754647309207E-5	3.4679144727042543E-5	3.4377360114610352E-5	3.400018468144818E-5	3.3759374306422588E-5	3.3416000142847804E-5	3.3114570608553682E-5	3.284186901341439E-5	3.2603529358197446E-5	3.2284245743399958E-5	3.1968625027790384E-5	3.1671423598513344E-5	3.1464069110895611E-5	3.1168685933838901E-5	3.0883086569738386E-5	3.0632427286638811E-5	3.0373082559434826E-5	3.0138500834495555E-5	2.9881273286209174E-5	2.9626065539041771E-5	2.9400033136948351E-5	2.9128025359752878E-5	2.8834112355572226E-5	2.8611042748712103E-5	2.838343600771308E-5	2.8166881814883501E-5	2.7919888282580085E-5	2.7675000701986448E-5	2.7483959479543472E-5	2.7244618814990703E-5	2.7082528464676122E-5	2.6885889733495471E-5	2.6603911067477072E-5	2.6464237405310057E-5	2.6223017883384155E-5	2.6017201844758974E-5	2.5795674842098001E-5	2.5645275754564073E-5	2.5415705711727116E-5	2.5191771306507602E-5	2.50568303436329E-5	2.4845487372307212E-5	2.4691969243196172E-5	2.4496590398599706E-5	2.43028140063926E-5	2.4091292631330589E-5	2.394159872165618E-5	2.3761903780130184E-5	2.3582269540479267E-5	2.3381992257300067E-5	2.3260502884488311E-5	2.3086769076086099E-5	2.2872716459884249E-5	2.2742391028189683E-5	2.258734273626811E-5	2.2441436194463505E-5	2.2188312134571809E-5	2.2110413239521402E-5	2.1941190672988272E-5	2.1800999970447258E-5	2.1637197897768813E-5	2.1529184771932797E-5	2.13695173324418E-5	2.1180845807254019E-5	2.1037922466101937E-5	2.0895190474333909E-5	2.0739710707216493E-5	2.0623957083069843E-5	2.0495380386414308E-5	2.0372835288879836E-5	2.0223192147103488E-5	2.0080799301308901E-5	1.9957879192241381E-5	1.9808160515009281E-5	1.9643274234583699E-5	1.95347493482602E-5	1.9435068537195548E-5	1.931284574582348E-5	1.9171382514939357E-5	1.9053379194781374E-5	1.8931317403747341E-5	1.8788126281710881E-5	1.8698988055997649E-5	1.8514056562799802E-5	1.8447770062770774E-5	1.8333025852796638E-5	1.8197804944872271E-5	1.8072752696973464E-5	1.7981495673047569E-5	1.7897908993210345E-5	1.7770930118403837E-5	1.7612868982628639E-5	1.75509523709482E-5	1.7443017778180145E-5	1.7331099670401405E-5	1.7184413790007362E-5	1.7132632860764002E-5	1.6992870973920952E-5	1.6897830536209848E-5	1.6803670036473372E-5	1.6734753929126638E-5	1.6597430282750271E-5	1.6519668135372138E-5	1.64293869012237E-5	1.6288649545392347E-5	1.6190903835403821E-5	1.6105111028095947E-5	1.6027116535450338E-5	1.5818311841036636E-5	1.5832477887712174E-5	1.5765614497691903E-5	1.5671614338634339E-5	1.5531450990495838E-5	1.5463163110241237E-5	1.5369434223444901E-5	1.5271421921023601E-5	1.5188644162253905E-5	1.5138951145458144E-5	1.5010015107305533E-5	1.4922144016807271E-5	1.4871795798723941E-5	1.4787676768241426E-5	1.4677192710686601E-5	1.4608566510473401E-5	1.4538935449207738E-5	1.4453806697345144E-5	1.4366634548549501E-5	1.4236617691607626E-5	1.42430063706916E-5	1.4141384710270936E-5	1.4047886179667934E-5	1.395578730634343E-5	1.3914457873064429E-5	1.3830582631709949E-5	1.3731761320125243E-5	mass ratio = 40% damping ratio =0.035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	1.0871430675364327E-4	1.0871430675364327E-4	1.8274255644712582E-4	2.0039692202440188E-4	2.0063542325359806E-4	2.004072347088676E-4	2.0079418107291652E-4	2.0099922821195388E-4	2.0143264523661393E-4	2.0263966811976197E-4	2.0324051470931677E-4	2.0323218014488552E-4	2.0455120820067659E-4	2.0504163219625768E-4	2.0617103171518454E-4	2.07469031927058E-4	2.0833833133110277E-4	2.0935600410631059E-4	2.1034322588743453E-4	2.1123465272005154E-4	2.1294137793586611E-4	2.1453765545184996E-4	2.1464925236911711E-4	2.1730588465825008E-4	2.1910398688654428E-4	2.1820903358852749E-4	2.2291417948075033E-4	2.2480457567320626E-4	2.2572776541831602E-4	2.2935658364954789E-4	2.3136416550848199E-4	2.3402810665123006E-4	2.361650262227026E-4	2.3981404901259799E-4	2.4273662737263622E-4	2.4578743277384716E-4	2.4870416709707216E-4	2.5083548688673962E-4	2.5558194660024215E-4	2.6033593222382899E-4	2.6483702476972867E-4	2.6933411273927997E-4	2.7401886768172617E-4	2.7942097916413915E-4	2.8506782624525989E-4	2.8992728441152601E-4	2.9776751407699402E-4	3.0442610848012067E-4	3.1210146612200619E-4	3.1974681198423656E-4	3.2843613428596975E-4	3.383740264986781E-4	3.4878400464778811E-4	3.6006102469546242E-4	3.7368596504954175E-4	3.8740481511077802E-4	4.0320172410580597E-4	4.2070239157980874E-4	4.4109886701092303E-4	4.6300724298575828E-4	4.89403476240203E-4	5.1889037642863342E-4	5.5538193513290013E-4	5.9618556893503412E-4	6.4831228859259194E-4	6.9915652994673974E-4	7.9136638781757075E-4	8.8530270460845473E-4	1.03912811201637E-3	1.2401561587067455E-3	1.5620925236889459E-3	2.17615606631404E-3	3.4553963195765448E-3	9.7416966233668696E-3	6.3231224524725824E-3	2.8405717384406295E-3	1.6475592933567736E-3	1.2258573891114801E-3	9.1438939811666967E-4	7.4302876431249574E-4	6.067788735720839E-4	5.1009772035660894E-4	4.3387599270150597E-4	3.7208390254175926E-4	3.2451460894862864E-4	2.8216532896467702E-4	2.4879426025429608E-4	2.1783555848146899E-4	1.929261030858194E-4	1.6900626115784652E-4	1.4941066395244502E-4	1.3074233605495301E-4	1.1486969109147238E-4	9.9677394038977203E-5	8.6848482018926705E-5	7.4286192219740775E-5	6.4014833616879573E-5	5.4284960086599114E-5	4.785343464102611E-5	4.2356517335813266E-5	4.0219773785911501E-5	4.1316038611522395E-5	4.4528034044610546E-5	4.9887956572550329E-5	5.5691198934791694E-5	6.3209067883301164E-5	7.0634443977856651E-5	7.827944922047042E-5	8.6264657257266474E-5	9.5272314937812312E-5	1.0406034247303053E-4	1.1357804892834331E-4	1.2307518548577244E-4	1.3323995485812147E-4	1.4337521745559547E-4	1.5468886478955601E-4	1.6605409396425584E-4	1.7842977058818264E-4	1.9138811364743745E-4	2.0579612810478677E-4	2.2071273966991228E-4	2.3694395137883916E-4	2.5466281733050098E-4	2.7330359111273105E-4	2.9474319481397429E-4	3.1704777348578274E-4	3.4224254079874198E-4	3.6851116894148685E-4	3.9743250704495406E-4	4.2833701032916037E-4	4.6121270095694496E-4	4.9490190461856762E-4	5.2749959109101518E-4	5.5844850792005196E-4	5.8484959483499704E-4	6.0389304979900789E-4	6.1396600618532739E-4	6.1369056631213343E-4	6.0401925967407512E-4	5.869176654093337E-4	5.6348263987268503E-4	5.3597146421711104E-4	5.0816562128941866E-4	4.7969183685437624E-4	4.5220228462864055E-4	4.26148760823854E-4	4.0150085157120434E-4	3.7933878897265165E-4	3.5851186261890388E-4	3.4003238985493451E-4	3.2288573916422605E-4	3.0694270220666607E-4	2.9255883548636602E-4	2.7889657090375509E-4	2.6680522294458603E-4	2.5509189916482603E-4	2.4507215195724495E-4	2.3522404821577677E-4	2.2610784633895399E-4	2.1783841678481197E-4	2.0994809495252699E-4	2.0247980126744086E-4	1.9571730562886253E-4	1.892547909758261E-4	1.8304429165197272E-4	1.7743470750700954E-4	1.7198171498206154E-4	1.6688434601324145E-4	1.6203895863360968E-4	1.5748028187072646E-4	1.5330034111632148E-4	1.490177656295663E-4	1.4535257906355201E-4	1.4129867990543701E-4	1.3808730182293007E-4	1.3457987050904201E-4	1.314265664855325E-4	1.2827131798164655E-4	1.25337165081272E-4	1.2242006379863907E-4	1.1972155678323946E-4	1.1704832260633257E-4	1.1461372431723529E-4	1.1220201212238863E-4	1.1001210753435629E-4	1.0757376693520701E-4	1.0540041729810838E-4	1.0340026601908536E-4	1.01477049024065E-4	9.9478925715714748E-5	9.7596411639804564E-5	9.5890489609093779E-5	9.4028518509587983E-5	9.2495396334145381E-5	9.0751478051962097E-5	8.9288496362356656E-5	8.7521055944944347E-5	8.6263586750166043E-5	8.4638762965525284E-5	8.3410728610814927E-5	8.193958398582754E-5	8.0718231428682298E-5	7.9287200258673497E-5	7.8172819415465924E-5	7.6852929213349022E-5	7.5761350579814414E-5	7.4445815069010599E-5	7.3463546084784052E-5	7.2209390874199123E-5	7.1282746517072998E-5	6.9948473585638237E-5	6.9213559703453523E-5	6.8006853566109001E-5	6.7266985994529285E-5	6.585007356001683E-5	6.5326511064860723E-5	6.4327210405155466E-5	6.3492418720774533E-5	6.2641694197036767E-5	6.1629067547221765E-5	6.1057065053121535E-5	5.9952954966020816E-5	5.9579801134529369E-5	5.8382974028348148E-5	5.8038535903102286E-5	5.6997557146448568E-5	5.6632592158279533E-5	5.5683133003311322E-5	5.5261741370084712E-5	5.4429567957969097E-5	5.3972497060768506E-5	5.3178769741708502E-5	5.2703793463358406E-5	5.1944621966842974E-5	5.1425891072556999E-5	5.0586291129979072E-5	5.0121744269734402E-5	4.9546446471019724E-5	4.900111936283733E-5	4.8535471644574824E-5	4.7879239402828494E-5	4.7278852337969555E-5	4.6908837165006824E-5	4.6469565257910512E-5	4.5899195632715433E-5	4.5478954831504465E-5	4.49353086755285E-5	4.4479390322496247E-5	4.3985464969667999E-5	4.3490080273484432E-5	4.3108836787028112E-5	4.2669157270180895E-5	4.2198309058589909E-5	4.182733563219141E-5	4.1279524777632796E-5	4.0927618420089304E-5	4.0498528458139394E-5	4.0099027129974838E-5	3.9678141393225438E-5	3.9299374499630435E-5	3.89938810300962E-5	3.867047795254532E-5	3.80803031009339E-5	3.7936811412582738E-5	3.7507668614285748E-5	3.7102168290173434E-5	3.6801541512544558E-5	3.6485030124453984E-5	3.6174802591854253E-5	3.5825972941989246E-5	3.5535519214454435E-5	3.5158705959872874E-5	3.4893683716342189E-5	3.4504518798285771E-5	3.4256531905080702E-5	3.3942327512621049E-5	3.3629094598069815E-5	3.3275510884044158E-5	3.3016540276714816E-5	3.2565891481392807E-5	3.2434048835648289E-5	3.2170080257124906E-5	3.1908066452947983E-5	3.1545100294052797E-5	3.133160856181085E-5	3.1048009443538499E-5	3.0905903491707234E-5	3.0540248354019928E-5	3.0334474358018351E-5	2.9971127164175448E-5	2.9824072409641418E-5	2.9558801619659074E-5	2.9398629557242301E-5	2.9114104958126201E-5	2.8935910279610457E-5	2.8588474085253973E-5	2.8315402384557802E-5	2.8186173232836198E-5	2.7988536075030785E-5	2.7691340975413408E-5	2.7576538590073644E-5	2.7254471860746216E-5	2.7097994954955608E-5	2.6787659629758458E-5	2.6691729738093085E-5	2.6477985950202697E-5	2.6265373850664242E-5	2.6134084149901298E-5	2.5900598422437372E-5	2.5669696840847111E-5	2.5483261836947652E-5	2.5285066107419309E-5	2.509944933809051E-5	2.5003634720119709E-5	2.4746922838730902E-5	2.4583042318735272E-5	2.4432870897079847E-5	2.4225061137804552E-5	2.4107554794119602E-5	2.3963004282230899E-5	2.3763263539941354E-5	2.3511417296858902E-5	2.3406238207166773E-5	2.3248434102157288E-5	2.3020595270477299E-5	2.2946603160125805E-5	2.2709892662417707E-5	2.2416001046662411E-5	2.2383136506369727E-5	2.2336060443795989E-5	2.2121819154034586E-5	2.19623403312989E-5	2.1793810674126545E-5	2.1720054932319597E-5	2.1544682291650599E-5	2.1445772725172361E-5	2.1207475074565145E-5	2.1130465805357806E-5	2.0955361505850193E-5	2.0835641525147308E-5	2.0710690364457698E-5	2.03500297382698E-5	2.0354674681582299E-5	2.0243304656288816E-5	2.0118995241431198E-5	2.0032475988115819E-5	1.9949084356736875E-5	1.9772631609664174E-5	1.9566054798459487E-5	1.9489398612122774E-5	1.9457235466968674E-5	1.9283629866482408E-5	1.9194768596637079E-5	1.9021876135086576E-5	1.8955238315014567E-5	1.877614670728414E-5	1.8722092123919636E-5	1.8529871630764793E-5	1.8434494316809273E-5	1.8274071087898766E-5	1.8291631587911346E-5	1.803882887960787E-5	1.8045370688595173E-5	1.7855519044885479E-5	1.7842101933988573E-5	1.7600592093553566E-5	1.7568173314591952E-5	1.7437680864314021E-5	1.7388475667620178E-5	1.7281855548845079E-5	1.7125179163531771E-5	1.7081397118180545E-5	1.6946993152325042E-5	1.6914326078471137E-5	1.6682971640180407E-5	1.6697482517081537E-5	1.652403812842885E-5	1.6520533128950374E-5	1.6333665322481937E-5	1.6287909238035576E-5	1.6196358436724145E-5	1.6166969206691545E-5	1.6008912464388142E-5	1.5940266813473723E-5	1.5832650345772766E-5	1.57227564219909E-5	1.5675415706672741E-5	1.5611636250041402E-5	1.5517456652582444E-5	1.5429737658141138E-5	1.5357269780866801E-5	1.5277041358379103E-5	1.5193161089171335E-5	1.4979973679897926E-5	1.5022875447872492E-5	1.4941388537292148E-5	1.484373068485625E-5	1.4734729712891433E-5	1.46520161056315E-5	1.4611532647526146E-5	1.4566047486606501E-5	mass ratio = 70 %, dampig ratio =0.035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	1.0886828974142226E-4	1.0886828974142226E-4	1.8242717296222167E-4	2.0003812027721547E-4	2.0010126447291511E-4	2.0110027164006801E-4	2.0170273615369426E-4	2.0178202470623013E-4	2.0175553423315077E-4	2.0370520260987797E-4	2.0465587495041001E-4	2.0533225185769241E-4	2.0637591512707458E-4	2.0694825105172811E-4	2.06215644599374E-4	2.0992149226337501E-4	2.1111838679640208E-4	2.1185003234650406E-4	2.1391763783847612E-4	2.1565087733459802E-4	2.1566361358263202E-4	2.1876846266411884E-4	2.2010162288963939E-4	2.1731253741871077E-4	2.2536936752234852E-4	2.2746607825458584E-4	2.2873942886563218E-4	2.3280170774183997E-4	2.3549076407281002E-4	2.3836047130847612E-4	2.4149215957568578E-4	2.4560847964499773E-4	2.4910865787426396E-4	2.5227764972958402E-4	2.5443752221325711E-4	2.5903810099718599E-4	2.6605076741717797E-4	2.7088030653129236E-4	2.7679377817345694E-4	2.83292576318485E-4	2.8794016345430693E-4	2.954820789961639E-4	3.0394639865320201E-4	3.1121655401885012E-4	3.2179737437951033E-4	3.3097106040312499E-4	3.4210297967654301E-4	3.528065511592491E-4	3.6588893881409897E-4	3.8065240728793346E-4	3.9826233977311609E-4	4.1618154129234998E-4	4.3814883007154402E-4	4.6086423301182339E-4	4.8983118874704396E-4	5.2101293615634337E-4	5.6106352172679479E-4	6.0441131054845513E-4	6.6499341724490302E-4	7.1688670747937003E-4	8.3049878230753379E-4	9.322927851924957E-4	1.1327956960823999E-3	1.3809814157000721E-3	1.8431574931254031E-3	2.8216831079899947E-3	5.7609721240266124E-3	1.2350109274897127E-2	3.3013048470428418E-3	2.0426164769618998E-3	1.2724469531527241E-3	1.0402363283642301E-3	7.9509987792329869E-4	6.7362513792995041E-4	5.606424795053126E-4	4.8264890089311327E-4	4.1557028780179789E-4	3.6503653371844987E-4	3.2197036959504986E-4	2.8449443100175999E-4	2.5581806545930616E-4	2.2841169074433514E-4	2.06785931982844E-4	1.8530722129002735E-4	1.6830518651973355E-4	1.51698663781368E-4	1.3820169941799147E-4	1.2453411819719531E-4	1.1286382706135836E-4	1.0198075004981524E-4	9.2810933771861727E-5	8.2741117528496795E-5	7.5154225468625465E-5	6.7614784430070481E-5	6.0653364238724065E-5	5.4030813054651542E-5	4.987305021451818E-5	4.5061929791701634E-5	4.1573113724721199E-5	3.8606982899453244E-5	3.7359815704798635E-5	3.8183609592630772E-5	3.8935792480954285E-5	4.0922914544589926E-5	4.3168170384659185E-5	4.643553769072821E-5	5.0016845247328818E-5	5.3470565700906001E-5	5.7220919087291846E-5	6.1585850837375002E-5	6.455003081994795E-5	6.9882016852942103E-5	7.3318292878319787E-5	7.8473388679480019E-5	8.2785929046951296E-5	8.7339267744097725E-5	9.2338013773886771E-5	9.6866296994328752E-5	1.0212183531665721E-4	1.0720357988388929E-4	1.1248014139568544E-4	1.1809364788287256E-4	1.23545365219872E-4	1.2944260585333702E-4	1.3571723280287264E-4	1.4212814765655134E-4	1.4862854034184547E-4	1.5541235066894032E-4	1.6275156546971303E-4	1.7025971479643203E-4	1.7818174484145736E-4	1.8629532030140338E-4	1.9544018600239465E-4	2.0466096106027E-4	2.1443110158862107E-4	2.2444897864432392E-4	2.3512933059466112E-4	2.45861717490892E-4	2.5728702999512599E-4	2.6884561677140265E-4	2.80389538369885E-4	2.9170908251244189E-4	3.0345665071030017E-4	3.1482468569631468E-4	3.2532648956471892E-4	3.3478709239642999E-4	3.4318329368765498E-4	3.4966631130754197E-4	3.5493329492839701E-4	3.5745202152947397E-4	3.5852974609013933E-4	3.5719656896974252E-4	3.5437215740023899E-4	3.4868274495307764E-4	3.4237825248143095E-4	3.3390113601898004E-4	3.2605680807215115E-4	3.1606419110683388E-4	3.064591995749324E-4	2.9650034975673995E-4	2.8633194734673602E-4	2.7652110915918294E-4	2.668174383522933E-4	2.573414461152061E-4	2.4830288600946978E-4	2.3939004080751811E-4	2.3127734151530267E-4	2.2315011112131606E-4	2.1543345442925053E-4	2.0789253373072153E-4	2.0167201921172099E-4	1.9508731503634251E-4	1.8894190427863844E-4	1.8285670068439862E-4	1.7740330268553763E-4	1.7197243572293467E-4	1.6715564065291933E-4	1.6223821312651881E-4	1.5769122924084701E-4	1.5346039762861256E-4	1.4930423841634134E-4	1.4519972729561801E-4	1.4171629166206907E-4	1.3786720137769849E-4	1.3458516604823801E-4	1.3125314403007035E-4	1.2818345204948801E-4	1.2519974699748133E-4	1.2227600135314301E-4	1.1968132687418655E-4	1.1683763213527856E-4	1.1447055483678644E-4	1.1177823205588453E-4	1.0974705088724801E-4	1.0685278426368539E-4	1.05216389525145E-4	1.0205888590624123E-4	1.0105211556915103E-4	9.8270686264754828E-5	9.7101961440143066E-5	9.4669651289141227E-5	9.3334609490632902E-5	9.1530677857848546E-5	8.9801362101089011E-5	8.8482805574887773E-5	8.6452939143881767E-5	8.5484653951947468E-5	8.3471869241593649E-5	8.2695102681666874E-5	8.0839270236468243E-5	8.0036792115469887E-5	7.8504009281546539E-5	7.7486284805960157E-5	7.6034589951963377E-5	7.5112195749920134E-5	7.3647489078662614E-5	7.2850133040817575E-5	7.1524703313242513E-5	7.0688012297215504E-5	6.9517347109574934E-5	6.86170872940193E-5	6.7491122322155993E-5	6.6622065075293312E-5	6.5481831308998858E-5	6.4681911793262745E-5	6.3655585615929894E-5	6.2889662085629391E-5	6.2080157469119614E-5	6.1096663737756366E-5	6.0485837134957865E-5	5.9570890160527355E-5	5.8765499972081948E-5	5.7981965647588766E-5	5.7398540241482905E-5	5.6489105278913599E-5	5.6031697736924295E-5	5.513774013986751E-5	5.4552638603081869E-5	5.3886230128462936E-5	5.3303677254835947E-5	5.2657603167813555E-5	5.2082420968817016E-5	5.1245211083010711E-5	5.0867753667310817E-5	5.0198352347449932E-5	4.9647307534787513E-5	4.9022682268382469E-5	4.8408684084514006E-5	4.7948301639506445E-5	4.7294469823984796E-5	4.6775340609984945E-5	4.6390940022637294E-5	4.5949202277118398E-5	4.5475765564821403E-5	4.4999893835902138E-5	4.4504053415464312E-5	4.3957883760765787E-5	4.3562508455006404E-5	4.3082627983559683E-5	4.2392824503554796E-5	4.219042186271528E-5	4.1752696824923849E-5	4.1266562043753404E-5	4.085220668625691E-5	4.0383628314004554E-5	3.9975555827613559E-5	3.96587082060288E-5	3.9253741101768622E-5	3.8912623328271773E-5	3.8608409941700804E-5	3.8270365929617944E-5	3.7897618359812851E-5	3.7550147900635523E-5	3.7146112552163586E-5	3.6824758949599989E-5	3.6418715859250942E-5	3.5976993561437092E-5	3.5678169106816244E-5	3.5513706409115655E-5	3.5065749097716424E-5	3.4923802417087708E-5	3.4404296409495531E-5	3.4194494994526702E-5	3.3846896241550912E-5	3.3497020577725343E-5	3.3200227973242484E-5	3.3053002508515256E-5	3.2785244880756947E-5	3.2484702741467641E-5	3.2136152687801651E-5	3.1755332481352762E-5	3.1618410521520743E-5	3.1261400101937581E-5	3.1096449119523542E-5	3.0811789768570034E-5	3.0536102309075532E-5	3.023009457620965E-5	3.0119536133522402E-5	2.9831893127427063E-5	2.964096205067303E-5	2.9304455195808289E-5	mass ratio = 38.5% damping ratio=0.05	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	1.08712301272642E-4	1.08712301272642E-4	1.8258298368465845E-4	2.0024161865568E-4	2.0043515627240507E-4	2.0068425482107512E-4	2.0099065466119907E-4	2.0135366856901252E-4	2.0177429173705511E-4	2.0225437732655202E-4	2.0279235439721327E-4	2.0339328825390792E-4	2.0405580170561048E-4	2.0478131845062716E-4	2.0557210218980008E-4	2.0642967216248379E-4	2.0735602694878664E-4	2.0835175440450922E-4	2.0942162594340602E-4	2.1056866094677754E-4	2.1179364079127608E-4	2.1309937357372869E-4	2.1448723188678459E-4	2.1596780132231467E-4	2.1753658163871402E-4	2.1920706475024609E-4	2.2097402382292053E-4	2.2285168876722041E-4	2.2483811349607868E-4	2.2694355119766408E-4	2.2917338386242459E-4	2.3153323290238867E-4	2.3403653800253252E-4	2.3668829388603699E-4	2.3949829966870553E-4	2.4247585310920616E-4	2.4563842622056607E-4	2.4899085968717766E-4	2.5255836317573309E-4	2.5635412578092033E-4	2.6039180846885177E-4	2.6469396133824201E-4	2.6928403761173567E-4	2.74188889442808E-4	2.7944483496372214E-4	2.8507308230367299E-4	2.9112419778895901E-4	2.9763458040014701E-4	3.0466230375923806E-4	3.1226031806028809E-4	3.2050336827388988E-4	3.2947169533903821E-4	3.3925945183372502E-4	3.4998800436993667E-4	3.6178623461920309E-4	3.7482929731631602E-4	3.8931393675905652E-4	4.0549714165050296E-4	4.2369211294778799E-4	4.4429371325733531E-4	4.6781259162239302E-4	4.9489047967948808E-4	5.2646598650392428E-4	5.6371950214060499E-4	6.0829999639273814E-4	6.6262729446913435E-4	7.3026447530584123E-4	8.1671669366763006E-4	9.309373402106182E-4	1.0884514132185631E-3	1.3180192387619828E-3	1.6777520318635079E-3	2.2891587331406002E-3	3.3015894792754802E-3	3.8067775868511977E-3	2.7111111869413903E-3	1.7992570862290641E-3	1.28352188598276E-3	9.7400377056181691E-4	7.7161361985986069E-4	6.2998427291268051E-4	5.2559301510566713E-4	4.4554644593473522E-4	3.8220237249362416E-4	3.3079974615515649E-4	2.8824115472363739E-4	2.5237999453559326E-4	2.2173149503477909E-4	1.9522549192087588E-4	1.7207646998851199E-4	1.5169273610274905E-4	1.3364271039431353E-4	1.1760189366516685E-4	1.0334599252201424E-4	9.0726857326790775E-5	7.9680962054331079E-5	7.0222228444922517E-5	6.2452140028806887E-5	5.6537713690495338E-5	5.2667760555689136E-5	5.097010951851172E-5	5.1402893054056528E-5	5.3735586629680365E-5	5.7611831696280355E-5	6.2708860262496245E-5	6.8700360770648886E-5	7.5377482326723544E-5	8.2597920777951697E-5	9.0268472272304011E-5	9.8340145541397534E-5	1.0678973196286103E-4	1.1561245150072201E-4	1.248230063071144E-4	1.3444474157854936E-4	1.44503863545843E-4	1.5504700658988164E-4	1.661140223182776E-4	1.7775364013723603E-4	1.9002364861424737E-4	2.0297389182271792E-4	2.1666113111619688E-4	2.31134048773859E-4	2.4642740918249677E-4	2.6259207520957644E-4	2.7959043234974609E-4	2.9743484766604804E-4	3.1599677795598059E-4	3.3512475631254001E-4	3.5455456641962814E-4	3.7390668312658814E-4	3.9266995637880699E-4	4.1008665226594302E-4	4.2579039112930521E-4	4.3870396263870202E-4	4.4817653211021028E-4	4.5372472123494934E-4	4.55097062687348E-4	4.52376187872943E-4	4.4591358643411523E-4	4.3631372875847497E-4	4.2426572418765511E-4	4.1048427072780321E-4	3.9562845195298299E-4	3.8024274974031409E-4	3.6476367193349543E-4	3.49469245316019E-4	3.3469610596072467E-4	3.2046935512307123E-4	3.0691793616147405E-4	2.9407171110106082E-4	2.8194966741161798E-4	2.7053580583812097E-4	2.5974369473297476E-4	2.4972626605418403E-4	2.4026328526960273E-4	2.313759041639096E-4	2.2302349241028763E-4	2.1498012015767011E-4	2.0778524177339399E-4	2.0082581314906297E-4	1.9426494589882569E-4	1.8807290476520005E-4	1.8222245863549401E-4	1.7668786588375003E-4	1.7144478837544038E-4	1.6647460557220041E-4	1.6175594770103421E-4	1.572728890880303E-4	1.5300938334442436E-4	1.4894797657662734E-4	1.4507667175074298E-4	1.4138249320388098E-4	1.3785600311902755E-4	1.34483528133939E-4	1.312572623029504E-4	1.2816670111961121E-4	1.2520473074757347E-4	1.2235278655838621E-4	1.1963633182338532E-4	1.1701557438593453E-4	1.1449527222470348E-4	1.12070835875912E-4	1.09736705865439E-4	1.0748750516030246E-4	1.0531891467536243E-4	1.0322700705082448E-4	1.0120573391750354E-4	9.9254764916204238E-5	9.7371641702975493E-5	9.5548899775945578E-5	9.3785649593175797E-5	9.2078892111421094E-5	9.042583924450629E-5	8.8823702832297352E-5	8.727168170455168E-5	8.5763579021661576E-5	8.4304360755197048E-5	8.2886300248978043E-5	8.1508052139711378E-5	8.0170939584017306E-5	7.8871566131767114E-5	7.7607314670485853E-5	7.6377939421182165E-5	7.5181371430607893E-5	7.4017110246651902E-5	7.2883905739622938E-5	7.1779309515500312E-5	7.0704350203907695E-5	6.9656557912760246E-5	6.8634150112278314E-5	6.7637396803604937E-5	6.6665617478531617E-5	6.5717634570318012E-5	6.4785843579062504E-5	6.3887803131941397E-5	6.3005301575970194E-5	6.214258923249399E-5	6.1301192242431936E-5	6.0477730411782154E-5	5.9673566121679113E-5	5.8886498995672607E-5	5.8117841090878524E-5	5.7365295915710417E-5	5.6628617265510014E-5	5.5908436387899036E-5	5.5203111680846408E-5	5.4512656580984009E-5	5.3836414942027581E-5	5.3173408395156899E-5	5.2525152364603399E-5	5.1889423151232977E-5	5.1263732041511827E-5	5.0656381160356516E-5	5.0057352946561929E-5	4.9470328812190406E-5	4.8894993911936352E-5	4.8330348915898838E-5	4.7776429664363406E-5	4.7233295020756807E-5	4.6699847793069676E-5	4.6176527160167901E-5	4.566289363311992E-5	4.514002143309402E-5	4.4662719326722333E-5	4.41768655846618E-5	4.3699207427200832E-5	4.3229575808179399E-5	4.2768534495144218E-5	4.2299047050782503E-5	4.1870230721547923E-5	4.1432476304630894E-5	4.1002463649893806E-5	4.0579248709836497E-5	4.0163509858661206E-5	3.9754678014425825E-5	3.9351830593705844E-5	3.8956396554494697E-5	3.8567439124524678E-5	3.8184715272859143E-5	3.7808009142327819E-5	3.743739045982936E-5	3.7072455300080983E-5	3.671015948592574E-5	3.6359782230173087E-5	3.6009748212669359E-5	3.5668658177720805E-5	3.5331680875986083E-5	3.4999408776025244E-5	3.4672015268828651E-5	3.4350219410721635E-5	3.403224524324142E-5	3.3719458997193701E-5	3.3411513239305014E-5	3.31078598338776E-5	3.2808156464876152E-5	3.2513425922577289E-5	3.2222888325316488E-5	3.1936206652430621E-5	3.165384051504468E-5	3.1375353561927847E-5	3.1100774916669621E-5	3.0829839250769607E-5	3.0563159925915987E-5	3.0299854321647211E-5	3.0039863539747103E-5	2.9783895812161693E-5	2.9525995404821706E-5	2.9281891800559218E-5	2.903655213921235E-5	2.8793682061597299E-5	2.8553304483449114E-5	2.8318211445576667E-5	2.8084956267601353E-5	2.7854576677364849E-5	2.7627642931375627E-5	2.7403312545008871E-5	2.7182302244760613E-5	2.6963717984045836E-5	2.6748285157655991E-5	2.6535162301583217E-5	2.6325270607900623E-5	mass ratio= 50%, damping ratio =0.05	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	2.0003084917958401E-4	2.0003084917958401E-4	1.302956904185717E-4	2.0025141524030978E-4	1.9810811228823671E-4	2.0077019350459789E-4	2.0114780342890177E-4	2.0143755531733555E-4	2.0207290428388486E-4	2.0249429046454402E-4	2.0323528372248397E-4	2.0363543419295977E-4	2.0451005827268006E-4	2.0526618419336158E-4	2.0582593767819052E-4	2.0692483280115401E-4	2.0824468880800402E-4	2.0919709830905401E-4	2.1040450527019607E-4	2.1190015523108992E-4	2.1317279385820806E-4	2.1442646871349877E-4	2.1631021979248572E-4	2.1761612979387412E-4	2.1875013343659701E-4	2.2165251836782287E-4	2.2355993690949659E-4	2.2556417885445589E-4	2.2786569476670673E-4	2.3031815893650892E-4	2.32689872471921E-4	2.3565594033925878E-4	2.38484530085094E-4	2.4152091711865706E-4	2.4424740552168801E-4	2.4754463295467997E-4	2.5140523789164064E-4	2.5590767085387802E-4	2.6006312791070237E-4	2.6440914364473435E-4	2.6912503816624864E-4	2.7424810892804876E-4	2.8000078548102606E-4	2.8585323506119894E-4	2.9217280034523686E-4	2.9890863021440076E-4	3.0616688174548698E-4	3.1468793985516789E-4	3.2349490937891404E-4	3.3274247807965851E-4	3.4346595024391951E-4	3.547495541571329E-4	3.682049788168028E-4	3.8245210157936816E-4	3.9853286714742477E-4	4.1630608945795815E-4	4.3666606594564613E-4	4.6046939405642738E-4	4.8747632182113797E-4	5.189719707530473E-4	5.5592354715514514E-4	6.0031239589206249E-4	6.5577179425984505E-4	7.2504993223379251E-4	8.1271040519320897E-4	9.2913480354058007E-4	1.0846426574651299E-3	1.3477157557874899E-3	1.7661450389397262E-3	2.5781967871311299E-3	4.6892882050951906E-3	7.6518141602959855E-3	3.5339913042487774E-3	2.0035066873726206E-3	1.3377437560888321E-3	1.00111954739714E-3	7.9229088173538432E-4	6.4522131502566915E-4	5.3764028090105994E-4	4.5333939312225635E-4	3.9129638776203295E-4	3.3984954490803176E-4	2.975784575107141E-4	2.6169041659865452E-4	2.3041069205265212E-4	2.0408120554190554E-4	1.8118913617916043E-4	1.60970831296901E-4	1.4276935605684102E-4	1.2600153026740121E-4	1.1142418690839249E-4	9.8131418702665854E-5	8.6146628565862023E-5	7.4979328352070849E-5	6.4580221370606398E-5	5.5683348135713727E-5	4.7576330698552709E-5	4.0642170755079897E-5	3.4857553247439372E-5	3.1377623645196189E-5	2.9874877480729332E-5	3.0593879725801026E-5	3.3279036631609426E-5	3.7318093031117312E-5	4.2322773535707905E-5	4.7846935454625642E-5	5.3776449926289945E-5	5.9748510376290849E-5	6.6028539133856169E-5	7.2584249739381513E-5	7.9428692933683454E-5	8.6366781367321383E-5	9.3378067039734047E-5	1.0071563286204901E-4	1.0814483326816131E-4	1.161097249844803E-4	1.2432916932941467E-4	1.32550698863736E-4	1.4154186867940599E-4	1.5070219674184E-4	1.6048780205574445E-4	1.70899720630919E-4	1.8169876912334544E-4	1.9314191865489258E-4	2.0547454390493477E-4	2.1861461793973655E-4	2.3266800913446001E-4	2.4771885833436698E-4	2.6374966490813899E-4	2.8073482281356775E-4	2.9909997697969229E-4	3.1825745012724067E-4	3.388773486675921E-4	3.6015470833213688E-4	3.81902605517592E-4	4.0395383671428122E-4	4.2578796482882399E-4	4.4614776054714797E-4	4.6401173845628127E-4	4.7817837543841544E-4	4.8845204800560384E-4	4.9297544516111889E-4	4.9230661045339223E-4	4.8653944211632903E-4	4.7609552647274377E-4	4.6230834262257699E-4	4.4563881928519935E-4	4.2785581250599157E-4	4.0937304105805419E-4	3.9050911286024343E-4	3.7218227935270892E-4	3.5453744746705016E-4	3.3760235001962499E-4	3.2157469858057602E-4	3.0688826822134016E-4	2.9266147178024844E-4	2.7993804437846778E-4	2.6766492565923609E-4	2.5663085796344219E-4	2.4607615029670539E-4	2.3628708627310054E-4	2.2709615864722021E-4	2.1866931722119078E-4	2.1069396378818812E-4	2.0299741283195659E-4	1.9607757459262583E-4	1.8955356626758449E-4	1.8331920159790605E-4	1.7747387442352847E-4	1.7186450176447031E-4	1.6677177783478852E-4	1.61864794125178E-4	1.5717949726778304E-4	1.5265555296116687E-4	1.4859049569749798E-4	1.4458898707675607E-4	1.408382044451616E-4	1.3718355271011336E-4	1.3364432915709601E-4	1.3039323608507445E-4	1.2721740841667846E-4	1.2419474032536901E-4	1.2132221192411503E-4	1.185613281963795E-4	1.1601740745762566E-4	1.1337795965350001E-4	1.1099237103515201E-4	1.0859094180997899E-4	1.06262834960997E-4	1.0398086231090101E-4	1.0209087366940221E-4	1.0003822103637243E-4	9.7849293731960024E-5	9.6133371758158026E-5	9.4371111757007926E-5	9.2607686135091211E-5	9.0841773358938947E-5	8.9197383648161247E-5	8.7566750445809954E-5	8.6073508679470576E-5	8.4541810942261262E-5	8.3158284057580225E-5	8.1699513222384843E-5	8.024372990534558E-5	7.9018491860108017E-5	7.7770552736034144E-5	7.6482204335515526E-5	7.5203883984923569E-5	7.3938340073466724E-5	7.2885168891607382E-5	7.1797867757864145E-5	7.0714558243460831E-5	6.9480079976398394E-5	6.8507072619799713E-5	6.7626317496272524E-5	6.6664518480905803E-5	6.5615095901949835E-5	6.4607173566220424E-5	6.3767468184239574E-5	6.280598287418355E-5	6.2107885803988435E-5	6.1187980224642837E-5	6.0290340139122143E-5	5.9550585824626152E-5	5.8810945557313594E-5	5.7968082048056722E-5	5.7274613850951956E-5	5.6437189498609013E-5	5.5787039432105354E-5	5.5024708570706423E-5	5.4427650958050883E-5	5.3622346144986429E-5	5.2998668587663914E-5	5.2373573413311206E-5	5.1780822471775502E-5	5.1060695103329946E-5	5.0535510523001474E-5	4.9869955685614812E-5	4.9345961878921967E-5	4.8751491856167897E-5	4.8214457009452914E-5	4.7599558216282703E-5	4.7046900462213918E-5	4.6589827328854395E-5	4.6070581470055202E-5	4.5506070245152198E-5	4.5025886265902399E-5	4.4524555102345718E-5	4.4023814073350419E-5	4.3549968179287555E-5	4.3022847268795199E-5	4.261606115762632E-5	4.2188988496017004E-5	4.1743105561922867E-5	4.1346232058342838E-5	4.0919335977451114E-5	4.0454520324093527E-5	4.0017457950250644E-5	3.9649912856197465E-5	3.9238784277282006E-5	3.8762378014018883E-5	3.8458388295411371E-5	3.8077983614850446E-5	3.7713242248004754E-5	3.7338756982138255E-5	3.6946464153029273E-5	3.664253354011122E-5	3.6231991847458839E-5	3.583223574778704E-5	3.5533747747852548E-5	3.5254374784907534E-5	3.487492725123141E-5	3.4596248321415905E-5	3.4281549474069671E-5	3.3947595246235405E-5	3.3623423976898301E-5	3.3368939906610702E-5	3.3024437369019475E-5	3.2719504730641698E-5	3.2465456222418806E-5	3.2116820669257386E-5	3.182479870092022E-5	3.1603854904596573E-5	3.1316040434112997E-5	3.1024913435711902E-5	3.0781668584936331E-5	3.0447936993688159E-5	3.0233428344460792E-5	2.9989221636928612E-5	2.9670652756400607E-5	2.9488951486224058E-5	2.9259666377593987E-5	2.8990291190276002E-5	2.8749648417452698E-5	2.8520176057384201E-5	2.8268298629851659E-5	2.7944091134809852E-5	2.7780515468254657E-5	2.7594688464896777E-5	2.7347648383080818E-5	2.7148127724458609E-5	2.6918129778148116E-5	2.6719547912053828E-5	2.6463508212846278E-5	2.6297564245622802E-5	2.6062194667586801E-5	2.5904678625333108E-5	2.5705931777064138E-5	2.5504772325012783E-5	2.5302750253403571E-5	2.50664826973082E-5	2.4877767819091428E-5	2.4696563431842301E-5	2.4513219798790185E-5	2.4273640343940256E-5	2.4147641525007485E-5	2.3992157607142801E-5	2.3817772467046226E-5	2.3639804882112486E-5	2.3423001633923583E-5	2.3279748689203175E-5	2.3144325254754801E-5	2.2968363472387788E-5	2.280919733162314E-5	2.2617483378208358E-5	2.2430206398576107E-5	2.2284533243896558E-5	2.1973128089565248E-5	2.1960511810774388E-5	2.1806850666326308E-5	2.1653391109318472E-5	2.1510092388792006E-5	2.1398479627427612E-5	2.119809394302691E-5	2.1033751065380577E-5	2.0880135586007509E-5	2.0805857336037099E-5	2.0643625039577867E-5	2.0528958173327601E-5	2.0375160978728608E-5	2.021234010710246E-5	2.0087099343143371E-5	1.9868251980581959E-5	1.9851726258531375E-5	1.9696081125988074E-5	1.9555138767149771E-5	1.9410826362046471E-5	1.9324677583304264E-5	1.9178932983692201E-5	1.901109840011465E-5	1.8897743696838971E-5	1.8797138038662277E-5	1.8700887032081373E-5	1.8566929139470371E-5	1.8439690699132468E-5	1.8300851177309772E-5	1.8232443967253336E-5	1.7936609730487273E-5	1.8021012063905063E-5	1.7851107412773058E-5	1.7739756325595601E-5	1.7644066388887371E-5	1.7553847431498607E-5	1.7425979878703057E-5	1.7338507527321702E-5	1.7216220178308805E-5	1.7116457935383336E-5	1.7046291400657245E-5	1.6908899852355273E-5	1.6786375327252576E-5	1.6690209787735972E-5	1.6622311808328365E-5	1.6501157186272574E-5	1.6439711011994323E-5	1.620611958425287E-5	1.6213156331632971E-5	1.6101113898617673E-5	1.6016600262654043E-5	1.5910544791391736E-5	1.5854824717468184E-5	1.5754771784082374E-5	1.56587179356868E-5	1.5578965224084303E-5	1.5470551863844637E-5	1.5303644369332166E-5	1.5302731772619941E-5	1.5224560091670951E-5	1.5145051285298663E-5	1.5043349249032182E-5	1.4957944010315426E-5	1.4860193955201307E-5	1.4762196903953105E-5	1.4665916639185043E-5	1.4627192457553701E-5	1.4558437425169901E-5	1.4442131015022463E-5	1.4383856012574232E-5	1.4307887581213236E-5	1.4208123841282454E-5	1.4125043814835726E-5	1.40559316276766E-5	mass ratio = 60% dampig ratio =0.05	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	2.0017823753741801E-4	2.0017823753741801E-4	1.3040931791295833E-4	1.9997438226131362E-4	1.9784187738527989E-4	2.0156151689069559E-4	2.0175501361294201E-4	2.0055710562621507E-4	2.0109080984640512E-4	2.0400778145310787E-4	2.0288059060801099E-4	2.0574965751109792E-4	2.0632103008860411E-4	2.0760259130683787E-4	2.0843143724008897E-4	2.0801998804914913E-4	2.1055191889924517E-4	2.1248621332327101E-4	2.1367672699870201E-4	2.1574668060666188E-4	2.1671007535643345E-4	2.1887319158457808E-4	2.1855365085224956E-4	2.1503142908372097E-4	2.2541775019057616E-4	2.2705586172196206E-4	2.2632237316842207E-4	2.3253633600194012E-4	2.3457981788140448E-4	2.3830707327121016E-4	2.3918313492633564E-4	2.4379003556279907E-4	2.4747697910725209E-4	2.5134800311233172E-4	2.5567706550452899E-4	2.5875748685137635E-4	2.6309750456853491E-4	2.6789877940250209E-4	2.7319294413722609E-4	2.7959959986950791E-4	2.8508845064800656E-4	2.9137174808311782E-4	2.9828228432712405E-4	3.0503445302734012E-4	3.1384464632813112E-4	3.2273086253542977E-4	3.3104802259294012E-4	3.4066799154942098E-4	3.5283590592424444E-4	3.6599408053502767E-4	3.7996491835802601E-4	3.9499948042980048E-4	4.1080668688784857E-4	4.3012945364366903E-4	4.5432516648686027E-4	4.7896672750072979E-4	5.0897018519987939E-4	5.4121458163650202E-4	5.8131775281365899E-4	6.3380886419737764E-4	6.9566937343690553E-4	7.6999857503864597E-4	8.623689156428059E-4	9.4985160697544726E-4	1.1970453060931926E-3	1.49390859029976E-3	1.9485640555357631E-3	2.7293878478869982E-3	6.6239539832201938E-3	1.0337081084008701E-2	3.4312549891001199E-3	1.7684826957513231E-3	1.2781915737316931E-3	1.0358541446050821E-3	8.2830437152538942E-4	6.6601859873304089E-4	5.5146732707720314E-4	4.8452388205269802E-4	4.2230949933679722E-4	3.7132557911264509E-4	3.2173816369190217E-4	2.8681260376591672E-4	2.5750848630328566E-4	2.3094162900875252E-4	2.080122420897296E-4	1.845226633926054E-4	1.6676434050086044E-4	1.5012454490697145E-4	1.3661969513700543E-4	1.2223175731857072E-4	1.084676620912754E-4	9.8309933119868195E-5	8.7786320192186936E-5	7.7882286712862976E-5	7.0111349055555124E-5	6.0691752198364602E-5	5.4424646395621815E-5	4.8549720721392098E-5	4.3603264141301011E-5	4.008093075497515E-5	3.8150883123005875E-5	3.8625582683498399E-5	4.0696513861462114E-5	4.4002082243593253E-5	4.7153145877331516E-5	5.1585959607020197E-5	5.5894440413828335E-5	6.0585819449106807E-5	6.6013395279842569E-5	7.0355063391764412E-5	7.5894552189151489E-5	8.1841122469882493E-5	8.6184752857449613E-5	9.264099837665562E-5	9.8170551679433951E-5	1.0290785966098101E-4	1.1070258398488051E-4	1.1629282849306601E-4	1.2337602920198468E-4	1.3022302005390201E-4	1.3689519750517765E-4	1.4483128700115857E-4	1.5234280374634999E-4	1.6066507232600764E-4	1.6925147125882253E-4	1.7786890281287369E-4	1.8817645893469832E-4	1.9797486464276145E-4	2.0928644214206199E-4	2.2070821335371806E-4	2.3260545240075912E-4	2.46121928663098E-4	2.5969445698253188E-4	2.7580445211308367E-4	2.9069570937318199E-4	3.0770784483805206E-4	3.2583676489834153E-4	3.4241822891723926E-4	3.6319394195881102E-4	3.8145122433558612E-4	4.0028968932014503E-4	4.18554362718601E-4	4.3366488230407816E-4	4.4760171846170257E-4	4.5741664532696476E-4	4.6304654167492014E-4	4.6486605029213805E-4	4.6130141232032503E-4	4.5398972025425036E-4	4.4417479348964398E-4	4.3045950786498797E-4	4.1585737280578803E-4	3.9926537160334401E-4	3.8310624219387674E-4	3.665479134631641E-4	3.5031439011645206E-4	3.3452508549495602E-4	3.19254862520838E-4	3.05895538197818E-4	2.9262860208582598E-4	2.8000406362491294E-4	2.6832096581954533E-4	2.567210504947945E-4	2.4692553591770501E-4	2.3747171746394953E-4	2.2829919117983621E-4	2.2031520118473527E-4	2.1187266197188599E-4	2.0484279849640612E-4	1.9787896088734058E-4	1.9120964219971771E-4	1.8513482435099902E-4	1.7915706035049001E-4	1.7376681186702801E-4	1.6838928694730963E-4	1.641325231857683E-4	1.5903872751779537E-4	1.5454590660372348E-4	1.5065578339277686E-4	1.4660684043949707E-4	1.4279816715915503E-4	1.3938538768297357E-4	1.3549768158401405E-4	1.3238321390692537E-4	1.29146427831301E-4	1.2660945689550241E-4	1.2364149323707441E-4	1.2073474050108027E-4	1.1791516158660236E-4	1.1534179276805565E-4	1.1298139775336529E-4	1.1068839031757953E-4	1.0837209007917346E-4	1.0608978884003601E-4	1.0382243694655803E-4	1.0230822422060021E-4	1.00060427110147E-4	9.8068841977779785E-5	9.6085830056055071E-5	9.4123708194471714E-5	9.3232683422608806E-5	9.1408783521117686E-5	8.9394217319903018E-5	8.6932886727501444E-5	8.6008549598294467E-5	8.5253872874847575E-5	8.387587598682288E-5	8.1593150346073796E-5	7.994488517355001E-5	7.9598112199650808E-5	7.8608366198116674E-5	7.7428736862218098E-5	7.5566659470915743E-5	7.4728725569218633E-5	7.3906951592860533E-5	7.3019909498427092E-5	7.1900004581577413E-5	7.0455436429754968E-5	6.9619221683487497E-5	6.8811343688019412E-5	6.7977644167825435E-5	6.6664561223599912E-5	6.5824707768134084E-5	6.4900505351750781E-5	6.4297848750489214E-5	6.3441405275961002E-5	6.261433912029125E-5	6.1640293429081583E-5	6.0774903215849983E-5	6.0154291007082506E-5	5.9169492146832892E-5	5.8781587211748266E-5	5.7731030172815208E-5	5.7124556060356002E-5	5.6469391604610119E-5	5.5868501353305762E-5	5.5092043178965476E-5	5.4535740065785413E-5	5.3683684013390085E-5	5.3192209622722895E-5	5.2692660128481598E-5	5.2055629883312598E-5	5.1293444686153113E-5	5.0923479277571129E-5	5.0326315739157901E-5	4.9822273782102226E-5	4.9359775533585511E-5	4.8524118471912698E-5	4.8096807616331743E-5	4.7742804463879224E-5	4.7149545474486698E-5	4.6729391995165344E-5	4.6173149372248586E-5	4.5524052552572699E-5	4.5148068276016902E-5	4.4661829101983898E-5	4.4165636686360604E-5	4.3688739509439734E-5	4.3198202942016438E-5	4.2914021145813056E-5	4.2356534732212874E-5	4.2119960977283637E-5	4.1717640826970536E-5	4.1280998826948191E-5	4.0992775873871427E-5	4.0460010674349034E-5	4.025790374339842E-5	3.9606409152618172E-5	3.9358186927322442E-5	3.8973860250980999E-5	3.852335803209379E-5	3.8425058334162098E-5	3.7871252114967104E-5	3.7333055331482583E-5	3.7264726131510383E-5	3.6867869786718348E-5	3.6619781331761202E-5	3.6225321934425705E-5	3.5991197764676558E-5	3.5604532134137806E-5	3.5305206280107906E-5	3.5040457804996681E-5	3.4714080330164998E-5	3.4460533590582498E-5	3.4003966942328222E-5	3.381906233272648E-5	3.3570299716888405E-5	3.3193370947757387E-5	3.2884311688945086E-5	3.2687856221904162E-5	3.2471790284106359E-5	3.2304496391056604E-5	3.1793358664486096E-5	3.1763288913094411E-5	3.1399399908995196E-5	3.107989300840164E-5	3.1046511125204336E-5	3.0704516302269204E-5	3.0327102996946854E-5	3.0104751792036398E-5	2.9926539577319472E-5	mass ratio = 77 %, damping ratio =0.05 	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	1.8261059285736982E-4	1.8261059285736982E-4	2.0042555075853658E-4	1.8558476841305454E-4	1.9916222413170247E-4	2.0149712809305873E-4	2.0032019188021298E-4	2.0155494295619688E-4	2.0347368486645231E-4	2.0404585827948901E-4	2.0515237135352202E-4	2.0474905357007053E-4	2.0642896802583612E-4	2.0783334887626692E-4	2.0644809067383587E-4	2.1060919570143301E-4	2.1212114355419784E-4	2.1306732394380998E-4	2.1524176957081999E-4	2.1685726520794026E-4	2.1740370420627448E-4	2.2062157178601578E-4	2.1543827856562259E-4	2.2491630510768892E-4	2.2473812571906495E-4	2.2945639648698352E-4	2.3266938891888477E-4	2.34534667069883E-4	2.3819354911648301E-4	2.4167615246196601E-4	2.4477891577799236E-4	2.4755352672374911E-4	2.5300602214382601E-4	2.5228567666309268E-4	2.6183833032775275E-4	2.6611657250374818E-4	2.713777434999458E-4	2.764136457507519E-4	2.8256903170410065E-4	2.8969950806487102E-4	2.9706382359253615E-4	3.0373773227493833E-4	3.1350449206135513E-4	3.220802596026402E-4	3.3056696801639498E-4	3.4094188934251498E-4	3.5419567662177127E-4	3.6697493835604196E-4	3.8448117743362887E-4	4.0181835612817396E-4	4.2090744425078919E-4	4.4214721997412837E-4	4.66482108278045E-4	4.9653719264991741E-4	5.3040021541073113E-4	5.6626494302528441E-4	6.1588227883485245E-4	6.8236566727669808E-4	7.5909932578905432E-4	8.5901015701891567E-4	9.9485587727817393E-4	1.1601100343411367E-3	1.3760947169080824E-3	1.8902414227792851E-3	3.2108519580501672E-3	9.3239689216483897E-3	9.6478175475286712E-3	3.1332526288287898E-3	1.7586151912801031E-3	1.1621561348594948E-3	9.3177343008745187E-4	7.8574954671697798E-4	6.5090618600867583E-4	5.5029873662065202E-4	4.7268640091407808E-4	4.1217897100145933E-4	3.5530106875303829E-4	3.1896430492079421E-4	2.8482319154646962E-4	2.5544746503565274E-4	2.3030057846910412E-4	2.0773883279765469E-4	1.8802391081837669E-4	1.7078339105481901E-4	1.5552322183735707E-4	1.4060841070012535E-4	1.2795716486395899E-4	1.1654567970513501E-4	1.0600788314982766E-4	9.5836314806482472E-5	8.7001585224819264E-5	7.9375811715868191E-5	7.1402656086046417E-5	6.4731989640775687E-5	5.8259428755671807E-5	5.2902797416257594E-5	4.7434513142227732E-5	4.393024881992815E-5	4.0630892193547512E-5	3.8058640872097212E-5	3.7603248920728504E-5	3.7112959436216807E-5	3.7722325841013434E-5	3.9926019049480516E-5	4.2075399340657804E-5	4.485661416101632E-5	4.787601738326704E-5	5.0489802326439198E-5	5.474701694020237E-5	5.7276734826078782E-5	6.1333716654471773E-5	6.5314805651996998E-5	6.883678633420908E-5	7.3075980466301465E-5	7.6993520435414544E-5	8.0963273577940037E-5	8.5070595640199582E-5	8.9647441001489034E-5	9.3820606564993457E-5	9.8192670351915766E-5	1.0290948200836301E-4	1.07557835085734E-4	1.1258131027334801E-4	1.1765100865382565E-4	1.2269749567317938E-4	1.2810644227955701E-4	1.3404805005947957E-4	1.3982138137307571E-4	1.4551190426184099E-4	1.5182239833376503E-4	1.5898967154399698E-4	1.6575858575576031E-4	1.7244065090675444E-4	1.8029095562638144E-4	1.8866203762560557E-4	1.9729299718745266E-4	2.0580812188732378E-4	2.1480222626592407E-4	2.2433549587170073E-4	2.3407274325810401E-4	2.4404407183069421E-4	2.5442990229681612E-4	2.6515120383259396E-4	2.761020567926734E-4	2.8631468882546278E-4	2.9708433194251599E-4	3.0672120803287801E-4	3.1597504216013787E-4	3.2458231364461063E-4	3.3156028613244614E-4	3.3680428022463094E-4	3.4117225670346864E-4	3.4336211543896773E-4	3.4307733688462611E-4	3.4202226386537805E-4	3.3829938513026716E-4	3.3368931197167302E-4	3.2713615494566525E-4	3.2032834532961797E-4	3.1210432763005878E-4	3.0329113023826491E-4	2.9446022391103606E-4	2.8476054765480102E-4	2.7575969265235197E-4	2.6670660717678418E-4	2.5774771226825085E-4	2.4884499328575163E-4	2.4016555434649899E-4	2.3174542665603277E-4	2.2433791700117092E-4	2.1677813069308308E-4	2.0958623105977398E-4	2.0275567705763841E-4	1.960595284799585E-4	1.9010546913524301E-4	1.8426553741398565E-4	1.7860648752308044E-4	1.7335311610814239E-4	1.6796187688228851E-4	1.6330703133286833E-4	1.5893714031525705E-4	1.5452223788250903E-4	1.5017640910877699E-4	1.4641656033903121E-4	1.4269565050122721E-4	1.3893819820791201E-4	1.3545328797957078E-4	1.3218387204222033E-4	1.2881693979927E-4	1.2579202480692597E-4	1.2288053746631921E-4	1.2026513779112138E-4	1.1743764522688339E-4	1.1512648807507426E-4	1.1253826180722801E-4	1.0981155501798938E-4	1.0684362358705301E-4	1.0406205978137127E-4	1.0288153610999724E-4	1.0138453076985003E-4	9.955831303743469E-5	9.7723719259310395E-5	9.5808566207613823E-5	9.3918368113245267E-5	9.1775892210893377E-5	9.0493174830429094E-5	8.8958849223771434E-5	8.7436830887667867E-5	8.592096218738366E-5	8.4391004869647707E-5	8.3121956357321317E-5	8.176277285248399E-5	8.0214866475617887E-5	7.8916808823969431E-5	7.771747304813021E-5	7.6505030788377233E-5	7.5373094126889481E-5	7.4111340311556695E-5	7.3117824145989868E-5	7.1704563269708873E-5	7.0862084850817263E-5	6.9762521769722223E-5	6.8741385618634502E-5	6.7884374526325374E-5	6.6830027582259023E-5	6.5849444904698517E-5	6.4931126450628376E-5	6.4117443519112139E-5	6.3166595731221946E-5	6.2305650675970834E-5	6.15581028681701E-5	6.0630223813933153E-5	5.9982072783308415E-5	5.9109757767535914E-5	5.8436678691710499E-5	5.7726794856485152E-5	5.6912557684428273E-5	5.6285175469965388E-5	5.5620908425257496E-5	5.4827809174237051E-5	5.422872392581677E-5	5.3510402371284703E-5	5.2836479942543262E-5	5.2156117871004637E-5	5.1591412038815551E-5	5.1067676285010961E-5	5.0549585254102898E-5	4.9910722693660837E-5	4.9293136878544195E-5	4.8593066226502527E-5	4.8250836849681166E-5	4.7654149800303999E-5	4.7206387257526585E-5	4.6662925025813978E-5	4.6142418507269699E-5	4.5692623430701034E-5	4.5057677895503897E-5	4.4650417171248827E-5	4.4186141125088951E-5	4.3737146239907823E-5	4.331572606221045E-5	4.2869757007134236E-5	4.2143927685569401E-5	4.1943701666781401E-5	4.1553291222370926E-5	4.1103389711032104E-5	4.0798162009604806E-5	4.0244853236344001E-5	3.9946009906575811E-5	3.9574914620447932E-5	3.9226993658867698E-5	3.8836755598818505E-5	3.8385415394154789E-5	3.8046619729130489E-5	3.7791990586610112E-5	3.7356606639686299E-5	3.7024206243139622E-5	3.6751183989969847E-5	3.6249869053241518E-5	3.6016857721077047E-5	3.5686188521632025E-5	3.5319300891793637E-5	3.4921963636575097E-5	3.484175765175347E-5	3.4362022686450199E-5	3.4093037208460333E-5	3.3794280301481795E-5	3.3581958753561814E-5	3.3299918369498491E-5	3.2938029625832585E-5	3.265572912070031E-5	3.2459153355298372E-5	3.2188722214371488E-5	3.192578573272389E-5	3.1661578691007407E-5	3.1349150260269824E-5	3.1135656515251037E-5	3.0774098707184672E-5	3.0544904518795805E-5	3.03127566499478E-5	3.0096795494152773E-5	Frequency of excitaion (rad/s)
Amplitude of vibration (m)
Linear absober, K2=3850, mass ratio=10%	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	0	1.0870656014148403E-4	1.8255784526763921E-4	2.0018568414633216E-4	2.0033922615478826E-4	2.0053652515817001E-4	2.0077916111688854E-4	2.0106619089171768E-4	2.0139829067274592E-4	2.017766767706848E-4	2.0219951143098599E-4	2.0267127213311652E-4	2.0318995785364869E-4	2.0375641700110778E-4	2.0437205441610739E-4	2.050373285020518E-4	2.0575326897044816E-4	2.0652019727787811E-4	2.0734058203926699E-4	2.082168028105326E-4	2.0914752971818999E-4	2.1013496271031699E-4	2.1117828331371102E-4	2.1228616957577899E-4	2.1345139956259053E-4	2.1468549704065353E-4	2.1598083587130116E-4	2.1734804225251802E-4	2.1878313571466746E-4	2.2029116112858254E-4	2.2187480300276001E-4	2.2353410407957477E-4	2.2527897234241601E-4	2.2710666157811001E-4	2.2902223979717453E-4	2.3102863638788587E-4	2.3313296306354202E-4	2.3533430946283312E-4	2.3764405450668599E-4	2.4006591615301299E-4	2.4260038544380311E-4	2.4525567189404186E-4	2.4803837735528608E-4	2.5095463915084711E-4	2.5401754363063399E-4	2.57226170322962E-4	2.6059617480359882E-4	2.6413225922250407E-4	2.6784743585411505E-4	2.7175154495373305E-4	2.7585750517324336E-4	2.8017830868337911E-4	2.8472681484655591E-4	2.8952184633513202E-4	2.9458334956383405E-4	2.99923898069722E-4	3.0557064181608098E-4	3.1154264124014995E-4	3.1787002825216432E-4	3.2457865349254036E-4	3.3170829437756204E-4	3.3928721329978893E-4	3.4734898884211207E-4	3.5596928001057498E-4	3.6517665660595482E-4	3.750330145717379E-4	3.8560326311373012E-4	3.9698001431510852E-4	4.0923664012901435E-4	4.2248416324321505E-4	4.3683859417012699E-4	4.5243369139284567E-4	4.6945401881565E-4	4.8807374817752216E-4	5.0852943663637004E-4	5.3110233227093319E-4	5.561268159234899E-4	5.8401414664651004E-4	6.152733634688073E-4	6.5053951409216847E-4	6.9061629153524204E-4	7.3653001109312533E-4	7.8963270431184546E-4	8.5169621182965222E-4	9.2512067529009379E-4	1.0132022612780926E-3	1.1206674463139826E-3	1.2542529859975251E-3	1.4240572677379224E-3	1.64543225875515E-3	1.9419179541795852E-3	2.3478673596339563E-3	2.9007844182140589E-3	3.5726512057308599E-3	4.0563043041196394E-3	3.8629223450808601E-3	3.1950430862444801E-3	2.5438401670400002E-3	2.0511829207499202E-3	1.694278769117415E-3	1.4321290884296498E-3	1.2343672983146298E-3	1.08107300751721E-3	9.5927040879902048E-4	8.6057516118218764E-4	7.790165799539386E-4	7.1060678080587104E-4	6.5246076751509802E-4	6.0246093516285403E-4	5.5902765377276111E-4	5.2096383661143296E-4	4.8734780734062806E-4	4.5744371301922123E-4	4.3066814675848784E-4	4.0657815355885801E-4	3.8478172756271835E-4	3.6496357532627311E-4	3.4687702694484029E-4	3.3029379712130451E-4	3.150492054526219E-4	3.0098513990540506E-4	2.8796524285129999E-4	2.7587782569916909E-4	2.6463103539215495E-4	2.5412361745267962E-4	2.4432336313065875E-4	2.3512618131867798E-4	2.2648914628276251E-4	2.1836280995478564E-4	2.1070126028020027E-4	2.034606201980366E-4	1.9662709649203309E-4	1.9013953421610536E-4	1.83997030044045E-4	1.781553900989134E-4	1.7259786680568233E-4	1.6730175628214082E-4	1.6225377227137874E-4	1.574314009851686E-4	1.52820189302749E-4	1.4840777788488265E-4	1.4417895035499E-4	1.40122732718197E-4	1.3622818178259921E-4	1.3248453813125737E-4	1.28882759280717E-4	1.2541405709163853E-4	1.2207043767702001E-4	1.1884402761762856E-4	1.1572891741197254E-4	1.1271712563373499E-4	1.098043989596877E-4	1.0697136558123299E-4	1.0424910812985321E-4	1.0159062490555E-4	9.9022750563379787E-5	9.652073646675919E-5	9.4047292103521102E-5	9.1720834829552773E-5	8.9413803627685006E-5	8.7164078421989234E-5	8.4970170009602744E-5	8.2826626675857755E-5	8.0730104217248527E-5	7.8680692205303898E-5	7.6672632555750185E-5	7.4704507033698347E-5	7.2773666948962207E-5	7.0878237122609669E-5	6.9015368008003427E-5	6.7183569934176375E-5	6.5380416055641288E-5	6.3604270931574074E-5	6.1853421282431173E-5	6.0126704792712446E-5	5.842307357611782E-5	5.6741685983162504E-5	5.5081095526494318E-5	5.3442789364245234E-5	5.1826399134636469E-5	5.0233172676019396E-5	4.8664837472192004E-5	4.712536787344394E-5	4.5619274681296756E-5	4.4151597786564096E-5	4.2728735385676915E-5	4.1370352393297165E-5	4.0082684792947344E-5	3.8885780184658832E-5	3.7801558655577459E-5	3.6859157247352625E-5	3.6089494659331772E-5	3.5530092617829293E-5	3.5220681216259601E-5	3.5203100258216139E-5	3.5514239978887801E-5	3.6187667699142108E-5	3.724768341210244E-5	3.8695490658291789E-5	4.0525647452732923E-5	4.2709531168885251E-5	4.52048976800879E-5	4.7951132123111119E-5	5.0877018235004328E-5	5.3895147045379912E-5	5.6917567743992611E-5	5.9851672821743544E-5	6.2605140055047124E-5	6.5099582369950232E-5	6.7273110516086643E-5	6.9082923225432586E-5	7.0508438512747933E-5	7.1554705540204723E-5	7.2227917264322465E-5	7.2582239895591216E-5	7.2633087357297998E-5	7.2431523386988302E-5	7.2017883886038198E-5	7.1434804931639091E-5	7.07156170684856E-5	6.9893313509802974E-5	6.8994988178862804E-5	6.8041388301990599E-5	6.7051523165031932E-5	6.6039302985162319E-5	6.5016546675694814E-5	6.3993029385271596E-5	6.2974999001933976E-5	6.1967546855094016E-5	6.0977119330480727E-5	6.00002859210475E-5	5.9046000375638936E-5	5.8115867946392541E-5	5.7204892894791663E-5	5.6316066530590195E-5	5.5450986119586215E-5	5.4607973728399921E-5	5.3788037380738208E-5	5.2984392571603913E-5	5.2210905652502445E-5	5.1456414365233928E-5	5.0720375697685001E-5	5.0004185344985912E-5	4.9305529597638438E-5	4.8627855117852545E-5	4.7966838164885351E-5	4.7322837501200327E-5	4.6695805312419796E-5	4.6062751292464398E-5	4.5487845994792402E-5	4.4906259187512788E-5	4.4338618395183904E-5	4.3784710048824966E-5	4.3244422595752156E-5	4.2716028201510635E-5	4.2200191954579235E-5	4.1697100874047522E-5	4.1204553872352876E-5	4.0722898296383514E-5	4.0251787132129338E-5	3.9791001308743809E-5	3.9339938223091134E-5	3.8898622884973851E-5	3.8466419715544452E-5	3.8042486546562702E-5	3.7626560756090219E-5	3.7221774416613703E-5	3.6823536114078034E-5	3.6432966607864584E-5	3.6049703641464952E-5	3.567444945834722E-5	3.530579945583669E-5	3.4943679442704519E-5	3.4589171674572626E-5	3.4240480687907471E-5	3.3898623704346375E-5	3.3562537228416973E-5	3.3232555108032609E-5	3.2907971914730935E-5	3.2589326283553157E-5	3.2275929343650828E-5	3.1968097597834284E-5	3.1665318136484641E-5	3.1367089008658909E-5	3.1074761142636184E-5	3.078689769182385E-5	3.0479305184418272E-5	3.0224521086072851E-5	2.9950255862519292E-5	2.9680142849056122E-5	2.9409044662304328E-5	2.9152644852205401E-5	2.8894823762635048E-5	2.8640341534878609E-5	2.8391039930812302E-5	2.8144673256440551E-5	2.7902211038051798E-5	2.7663147511560095E-5	2.7427600516921848E-5	2.7195387438509355E-5	2.6966583212492398E-5	Linear absober, k2= 3850, mass ratio=20%	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	1.08709319882411E-4	1.8256789940845043E-4	2.0020663098242993E-4	2.0037417106351808E-4	2.0058954983243602E-4	2.0085442634050192E-4	2.0116793115987198E-4	2.0153084171092988E-4	2.01944501820776E-4	2.0240718121232416E-4	2.0292354165441301E-4	2.0349173201190899E-4	2.0411279822327497E-4	2.0478837331142202E-4	2.0551912763029648E-4	2.0630637476393648E-4	2.0715069865359211E-4	2.0805497541968263E-4	2.0902181027030998E-4	2.1005032263836458E-4	2.1114314271921173E-4	2.1229991122780555E-4	2.1352971289324008E-4	2.1482596955759169E-4	2.1620087764458802E-4	2.1764743226476054E-4	2.19176817918289E-4	2.2078597925742854E-4	2.2248087383534658E-4	2.2426509219458502E-4	2.2613978721100746E-4	2.2811587108553699E-4	2.3019190450192806E-4	2.3237445327576217E-4	2.3466786776066102E-4	2.3708076654133805E-4	2.3961443505805753E-4	2.4228244766043248E-4	2.4509076169165387E-4	2.4804209164555851E-4	2.5114749055525415E-4	2.5441704268747801E-4	2.5786063958228601E-4	2.6149461402609058E-4	2.6532295319070689E-4	2.6936612463412702E-4	2.7363477159624022E-4	2.7814789031920602E-4	2.8292276790405015E-4	2.8798042408550068E-4	2.9334320262559588E-4	2.9903434489235182E-4	3.0508527316943415E-4	3.1152975714740289E-4	3.1839595275942405E-4	3.2573088775706636E-4	3.33574612055103E-4	3.4198310707854809E-4	3.5100885487130676E-4	3.6073319078808565E-4	3.7122005974070301E-4	3.8255033808763715E-4	3.9487505294449405E-4	4.0827205405780711E-4	4.2289945238365177E-4	4.3893455371463234E-4	4.5658791769552395E-4	4.7609586694199297E-4	4.977856732964487E-4	5.2201441201672402E-4	5.4925542947380104E-4	5.8010412799239903E-4	6.1530790764409611E-4	6.5584569440214999E-4	7.0301428269587503E-4	7.5856211418636659E-4	8.2488797845477484E-4	9.0542078005834202E-4	1.00513761614951E-3	1.13161181837979E-3	1.2968173394915959E-3	1.5206523557471201E-3	1.83789836531557E-3	2.3116622346385568E-3	3.0492107369573217E-3	4.1069931916129076E-3	4.7444596386554301E-3	3.9154018657766593E-3	2.8384551705181739E-3	2.1143415708095611E-3	1.6512386800627524E-3	1.340677744196006E-3	1.12099927980117E-3	9.5845218029267547E-4	8.3371878614593188E-4	7.3515441258640234E-4	6.5538088126407983E-4	5.89531552160561E-4	5.3425999966530532E-4	4.8720731072661141E-4	4.4666631242983544E-4	4.1135608346100599E-4	3.8033003656699836E-4	3.5282927921185219E-4	3.2827523425788186E-4	3.0621203812136667E-4	2.8626334952073167E-4	2.6812670659369516E-4	2.5155612524160311E-4	2.3634373963204292E-4	2.2231940566450482E-4	2.0933028845612355E-4	1.9727415651251662E-4	1.8602443935623601E-4	1.7549988262086747E-4	1.6562070206669881E-4	1.5632054499159045E-4	1.4753950128904499E-4	1.3922092626527245E-4	1.31342541459493E-4	1.2384219766120005E-4	1.16684328621214E-4	1.0986965561204401E-4	1.0334570231392946E-4	9.7103157835706685E-5	9.112727494945075E-5	8.5410020809649546E-5	7.9947675139880483E-5	7.4745502237559433E-5	6.9815966763128612E-5	6.5151413454083307E-5	6.0895056911695827E-5	5.6995051740331419E-5	5.356418962670551E-5	5.0697688707484433E-5	4.8511132068228326E-5	4.7128620118451807E-5	4.6668004201834404E-5	4.72171581862731E-5	4.8820169032550621E-5	5.1472012645289422E-5	5.5126637255456426E-5	5.9716019581026947E-5	6.5169049464429201E-5	7.1415037239601424E-5	7.8400481799014633E-5	8.6071461565083622E-5	9.4382370358196848E-5	1.0327887601318151E-4	1.1270155800767565E-4	1.2256052113282501E-4	1.32743068241195E-4	1.4309120289983951E-4	1.5339682187453599E-4	1.6342790783483845E-4	1.7288790193271801E-4	1.8147139753473451E-4	1.889099933697526E-4	1.9494107955592539E-4	1.9939893991474905E-4	2.0221676241074764E-4	2.0342574138418793E-4	2.0314903402737401E-4	2.0158008676347911E-4	1.9893575446611409E-4	1.9545060432849147E-4	1.9134196275153437E-4	1.8680535088078586E-4	1.8200136265508871E-4	1.7705874039375671E-4	1.720787818459133E-4	1.6713452699538672E-4	1.6228238002349003E-4	1.5755793968435101E-4	1.5298631797629303E-4	1.4858201270215101E-4	1.4434317456148499E-4	1.4029768503238799E-4	1.3641962730109901E-4	1.3271296101121397E-4	1.2917244063444098E-4	1.2579079302022533E-4	1.2256092854898894E-4	1.1948002895849703E-4	1.1653320536498227E-4	1.1371641814990303E-4	1.1102013566675624E-4	1.0844450503714036E-4	1.05975170786199E-4	1.0360802627746224E-4	1.0133887159876601E-4	9.9161708055127247E-5	9.7068829138534672E-5	9.5059481908173766E-5	9.3126297722458953E-5	9.1265351277085736E-5	8.9472921486150026E-5	8.7746254794911782E-5	8.6079926743621229E-5	8.4472958406921005E-5	8.2920573825903595E-5	8.142061642985878E-5	7.9970612762692849E-5	7.856784447243738E-5	7.7210043602081582E-5	7.5887004447082568E-5	7.4619700701770395E-5	7.3385128821889072E-5	7.2187005720892122E-5	7.1023728452470396E-5	6.9892420765130204E-5	6.8798211828020728E-5	6.7728025684199043E-5	6.6696541409567352E-5	6.5689005406640509E-5	6.4708553791102132E-5	6.375405578443851E-5	6.2824382229551402E-5	6.1919450550513972E-5	6.1037289752724708E-5	6.017699330935745E-5	5.9338405170698438E-5	5.8520557101107903E-5	5.7722405816111856E-5	5.6943110688551098E-5	5.6182605218786896E-5	5.5439577692734133E-5	5.4712379815117617E-5	5.4004301519927895E-5	5.3311173143664504E-5	5.2622758400508903E-5	5.1969921637109841E-5	5.1321484115071895E-5	5.0686853937595144E-5	5.0065900246134694E-5	4.9456573770647546E-5	4.8862097917111133E-5	4.8274472617204099E-5	4.7707895576960413E-5	4.7147709962882322E-5	4.659935098080832E-5	4.6053991709998946E-5	4.5534249581736498E-5	4.5015616993268293E-5	4.4510938968670577E-5	4.4013090176311148E-5	4.3525368437585895E-5	4.3038219806707887E-5	4.2576663626157513E-5	4.2115231503403333E-5	4.1662426092790366E-5	4.1217530595404414E-5	4.0780684574009153E-5	4.0351492170782333E-5	3.993006832355209E-5	3.9515849095323847E-5	3.9107916204615739E-5	3.8708371836961981E-5	3.8315063576856434E-5	3.7928831591133215E-5	3.7548445777342299E-5	3.7173192972750461E-5	3.6806678774602734E-5	3.6444270706174205E-5	3.6088043744040424E-5	3.5739023908324537E-5	3.5394501945395499E-5	3.505489656289661E-5	3.4721278747174738E-5	3.4393016239801402E-5	3.4069721894087099E-5	3.3750637929215217E-5	3.3437643903212025E-5	3.31287898936245E-5	3.2824653511899905E-5	3.2524995975757999E-5	3.2230187686328686E-5	3.1939201356532583E-5	3.1652639035656552E-5	3.1370307736901838E-5	3.1092012571563988E-5	3.08178959503445E-5	3.0547573200210872E-5	3.0281135406952263E-5	3.0018416090841801E-5	2.9753232414983541E-5	2.9504021876208006E-5	2.9252183986616074E-5	2.9003625394069197E-5	2.8757527991717201E-5	2.851710916430681E-5	2.8278750859675799E-5	2.8042961584684413E-5	2.7811529345058802E-5	2.7581863515289149E-5	2.7356851925592802E-5	2.7133857207299642E-5	2.6913785908276691E-5	2.6696762263827013E-5	2.6482523183224823E-5	Linear absober, k2=3850, mass ratio = 30%	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	0	1.3131681377566434E-4	1.9818314379670238E-4	2.0022510764670384E-4	2.0040676021088605E-4	2.0064111815891911E-4	2.0092964192020154E-4	2.0126867891232268E-4	2.0166209544832068E-4	2.0211190883188753E-4	2.0261680487545277E-4	2.0317706584303488E-4	2.0379662013174897E-4	2.0447295149933869E-4	2.0521077480770047E-4	2.0600868820971492E-4	2.0687228239726454E-4	2.0779531680159997E-4	2.0878833470102008E-4	2.098529267425992E-4	2.1097480316041998E-4	2.1218993332351398E-4	2.1346336449525608E-4	2.1482691571710592E-4	2.1627273642806197E-4	2.1779730942470788E-4	2.1939701700931011E-4	2.2110621072420354E-4	2.2292351940631302E-4	2.2483212183232925E-4	2.2683310871418554E-4	2.2896527048580712E-4	2.3120369508344911E-4	2.3356389923459499E-4	2.360683795890966E-4	2.3870114521844818E-4	2.4149044454089012E-4	2.4443915445342688E-4	2.4754067876257201E-4	2.5082716291942699E-4	2.5429196450412806E-4	2.5799119346625002E-4	2.6188763622785212E-4	2.6602826030264052E-4	2.7040144120535201E-4	2.7509123311509199E-4	2.8004161611378371E-4	2.8534845971707186E-4	2.9100249296074373E-4	2.9703807489057552E-4	3.0351444097028297E-4	3.1043892319940821E-4	3.1788586765491402E-4	3.2591223453363853E-4	3.3459442373796975E-4	3.4398470852510402E-4	3.5417725418582008E-4	3.6527531285137905E-4	3.7744209176831671E-4	3.9077417978453474E-4	4.0543348931744899E-4	4.2174727529926476E-4	4.3983426246069424E-4	4.6010671975138875E-4	4.8295865439824395E-4	5.0900697514236573E-4	5.3876993802503951E-4	5.732471819902545E-4	6.1354056204458501E-4	6.6131129430820502E-4	7.1880464188619629E-4	7.8937466396059811E-4	8.77807022796277E-4	9.9199006680425797E-4	1.1447124396462476E-3	1.3583226339862753E-3	1.67502271546489E-3	2.1798258503339402E-3	3.0353762058018853E-3	4.2314451122004056E-3	4.1448675623267876E-3	2.8600310656306006E-3	1.9779586906524802E-3	1.4630577440807846E-3	1.1419203984451675E-3	9.2566222292271322E-4	7.7137433765572924E-4	6.5595633921779217E-4	5.6649611567228001E-4	4.9504472114501148E-4	4.3670102968673777E-4	3.8808022248505616E-4	3.4697628898898902E-4	3.1172157426236807E-4	2.8111718715978197E-4	2.5414014762303796E-4	2.3042306311890512E-4	2.0919589361197987E-4	1.900777294815695E-4	1.7284300920099001E-4	1.5712736710254301E-4	1.4279253975991166E-4	1.2962453215239163E-4	1.1751113238617173E-4	1.0637279096029501E-4	9.6145955984880893E-5	8.6777087074254666E-5	7.8272273081207968E-5	7.0656369442587832E-5	6.403566284642905E-5	5.8499410640273707E-5	5.4223097354870536E-5	5.1386544810125208E-5	5.0114662340290248E-5	5.0487281471574197E-5	5.2444066169846398E-5	5.5804139235034577E-5	6.0317435195696536E-5	6.5896877584977934E-5	7.2285392077912119E-5	7.9407175903012175E-5	8.7137329346407394E-5	9.5482099290273247E-5	1.0439877736957744E-4	1.1387675264703959E-4	1.2395504706910738E-4	1.3462441626459936E-4	1.4592750812723301E-4	1.5786729431205366E-4	1.7050320310440137E-4	1.8383622557838244E-4	1.978427229303968E-4	2.1251144415886808E-4	2.2780255800182699E-4	2.4352964894252478E-4	2.5955748387189605E-4	2.7553950471669345E-4	2.9116963212528802E-4	3.05984869147891E-4	3.1940408176254885E-4	3.3096234768181202E-4	3.4007271476767936E-4	3.4633512453363294E-4	3.4956926399487998E-4	3.4973646466301316E-4	3.4702485845983699E-4	3.4187537199376197E-4	3.3468196196603502E-4	3.2596857263992712E-4	3.1617372653067552E-4	3.0577314107984091E-4	2.9504930245354168E-4	2.8426832930325899E-4	2.7365848230314271E-4	2.6333635316181801E-4	2.5336712759685789E-4	2.4383264845350352E-4	2.3474851963181488E-4	2.2612558354448398E-4	2.1794308539916458E-4	2.1023435882802012E-4	2.0294505070966452E-4	1.9605242987617348E-4	1.8952914237217971E-4	1.8339915090066333E-4	1.7759166854226601E-4	1.7208556475927235E-4	1.6688134171024801E-4	1.6195752699315371E-4	1.5728273356984334E-4	1.5284499202979345E-4	1.48624388805216E-4	1.4460191517378737E-4	1.4080129436320053E-4	1.3716816278356501E-4	1.3370176509838638E-4	1.3038066926942998E-4	1.271882534235816E-4	1.2418612269209201E-4	1.2129119137413041E-4	1.1851539631504153E-4	1.1584172981754501E-4	1.1328854345531267E-4	1.1082917354572803E-4	1.0846353918548301E-4	1.06202881386469E-4	1.0401271274653538E-4	1.0190568848592931E-4	9.9865406598376218E-5	9.7919178023022575E-5	9.602330354386154E-5	9.4199750453987565E-5	9.2432542657681227E-5	9.0737491928865002E-5	8.9081007101361298E-5	8.7483700870058566E-5	8.5941692743215747E-5	8.444010518464776E-5	8.298405933768062E-5	8.1575119542302737E-5	8.0204650768037921E-5	7.8878289547244538E-5	7.7590397325601844E-5	7.6342807380035287E-5	7.5123632853478435E-5	7.393072692355048E-5	7.2776206826998666E-5	7.1670430152607974E-5	7.057490206941292E-5	6.9512328148275894E-5	6.8479515371804294E-5	6.7465861081911238E-5	6.649248196155568E-5	6.5529568844047145E-5	6.4598629938865496E-5	6.368345609774725E-5	6.2791810388886844E-5	6.1928083104771593E-5	6.1081775212605812E-5	6.0254102685301203E-5	5.9445053631187806E-5	5.865406285025685E-5	5.7880004711470155E-5	5.7121346791510003E-5	5.6375557537669198E-5	5.5661658408716844E-5	5.4951405646895376E-5	5.424682739649402E-5	5.3582562218950333E-5	5.2918714229408489E-5	5.2256674728517838E-5	5.1628757198417412E-5	5.1007227574052723E-5	5.0396839282429311E-5	4.9796571782741111E-5	4.9207094313233274E-5	4.8633643997457717E-5	4.8068821645770926E-5	4.7514745812365756E-5	4.6972196222762001E-5	4.6438424163324755E-5	4.5917723642896095E-5	4.5407186585062004E-5	4.4903412424967442E-5	4.440977987647695E-5	4.392251288906684E-5	4.3444734995350741E-5	4.2977877975397034E-5	4.2501907526557421E-5	4.2066704576864741E-5	4.1619878969960885E-5	4.1189696308273405E-5	4.0761899402915227E-5	4.0336652089343556E-5	3.9923122460938211E-5	3.9512809631875815E-5	3.9110323104377471E-5	3.8719184981014203E-5	3.8334245414537924E-5	3.7952629704471203E-5	3.7579045830578245E-5	3.7208250457294464E-5	3.6739180834813244E-5	3.6489885454245159E-5	3.6136247818299872E-5	3.5789540688292152E-5	3.5446555845326986E-5	3.5113852814204625E-5	3.4786249568352301E-5	3.4447464406503234E-5	3.4128832597276411E-5	3.382353757493209E-5	3.3501306700149303E-5	3.3205219394495272E-5	3.2902715374532105E-5	3.260793987011714E-5	3.2313564131072402E-5	3.2018421380864173E-5	3.1736550645399987E-5	3.1458009509002604E-5	3.1180060559130989E-5	3.0910452135542595E-5	3.0637335931548683E-5	3.0372210400505849E-5	3.0113409694541148E-5	2.9855243783491245E-5	2.96028808142162E-5	2.9352022483989286E-5	2.9100811464094689E-5	2.8855522630896416E-5	2.86168280007362E-5	2.8379590549129218E-5	2.8142875851338002E-5	2.7913483199616602E-5	2.7681672571991764E-5	2.7460274384346408E-5	2.7239728529504767E-5	2.7014778557688997E-5	2.6798688780324483E-5	2.6587485637388601E-5	2.6373926569217524E-5	Linear absorber, k2=3850, mass ratio=38.5%	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	0	1.0877253765125901E-4	1.8261739539654847E-4	2.0018284818296701E-4	2.0033641612552598E-4	2.0078934543167842E-4	2.0116879509903581E-4	2.0154412957741497E-4	2.0179344412916506E-4	2.0246144004697902E-4	2.0306700177276452E-4	2.0370115879108868E-4	2.043814021043756E-4	2.0506533700143402E-4	2.0556301501073869E-4	2.0622570754762112E-4	2.0780567296889202E-4	2.0869568852934002E-4	2.1002242511358819E-4	2.1095984783898802E-4	2.122771005273946E-4	2.1361674986186311E-4	2.1520392597372572E-4	2.1555936262481601E-4	2.1789890423695217E-4	2.1986222674555208E-4	2.2064765104364389E-4	2.2382888447958354E-4	2.2572938271426892E-4	2.2763145532484277E-4	2.3027320743327606E-4	2.32405821187816E-4	2.3482436730761598E-4	2.3764376524188906E-4	2.4075645315060017E-4	2.4373681768649754E-4	2.4718718163498998E-4	2.5042339931993958E-4	2.53965560033949E-4	2.5738750782309399E-4	2.6190179575945473E-4	2.662999032124881E-4	2.7102919573150636E-4	2.7618296836943616E-4	2.8160347140605011E-4	2.8683502336297409E-4	2.9354657294897597E-4	3.0016702526300501E-4	3.0703917513547253E-4	3.1508109895966152E-4	3.2361737061286592E-4	3.3283558647537902E-4	3.4248433433061766E-4	3.5398782130288887E-4	3.6582174702308012E-4	3.7927772571384852E-4	3.9358188414345175E-4	4.1057258344225013E-4	4.2896322954518151E-4	4.5072276140490389E-4	4.741919335473288E-4	5.0279591070623633E-4	5.3495144783558403E-4	5.742164375898552E-4	6.1958826680406399E-4	6.7743240080265338E-4	7.448289639698099E-4	8.4017781609157789E-4	9.4708363567518733E-4	1.1371828900610045E-3	1.38137141010366E-3	1.8447613232396901E-3	2.7331314326679741E-3	5.4441105902932599E-3	1.01716793856417E-2	3.5857127087191407E-3	2.0324831897789997E-3	1.32973131147204E-3	1.0172463571620598E-3	7.8443070991332509E-4	6.4667131868950689E-4	5.350067928790481E-4	4.5399938463460597E-4	3.8719080614892614E-4	3.3577532646796189E-4	2.9109509721752613E-4	2.5509655084978388E-4	2.2300864051534201E-4	1.9628214951788138E-4	1.7182962899521602E-4	1.50882983759747E-4	1.3178613816463701E-4	1.1469326299864151E-4	9.991052895635136E-5	8.5905412461783368E-5	7.3977819152084434E-5	6.2928545942177714E-5	5.381979324214737E-5	4.6448178075606886E-5	4.181092963200316E-5	3.9500105443561337E-5	4.0723430537046616E-5	4.3799202956877885E-5	4.9379114153403035E-5	5.5885615976094361E-5	6.3030440559637936E-5	7.0812158217753405E-5	7.9025993889098907E-5	8.7721120547131179E-5	9.6571741857990844E-5	1.0612550599017758E-4	1.1564408382279046E-4	1.2588950458481204E-4	1.3614084932536601E-4	1.4744844139134001E-4	1.5896696623777203E-4	1.7144531672558255E-4	1.8447706951191101E-4	1.9850412835831742E-4	2.1338615922378268E-4	2.2943824353403777E-4	2.4729105998587902E-4	2.6590776528078879E-4	2.8648432311099205E-4	3.0890918928257101E-4	3.32852244832484E-4	3.5945017065679055E-4	3.8779794598640575E-4	4.1842405326422021E-4	4.503760480230841E-4	4.8353411847990507E-4	5.1615570246442909E-4	5.4769473854304578E-4	5.7507160161996502E-4	5.9596799349999016E-4	6.0800664302653547E-4	6.101349310843352E-4	6.0298615775143444E-4	5.8722165456874499E-4	5.6557511439304519E-4	5.3979669888671504E-4	5.1205794443780108E-4	4.8385413654185517E-4	4.5649335890311901E-4	4.3054974582829421E-4	4.0624566403156396E-4	3.8345790450036385E-4	3.6293916442585244E-4	3.4377760572016909E-4	3.2618657256118852E-4	3.1012222861925029E-4	2.9511607235232899E-4	2.8161866963223456E-4	2.6903911519696519E-4	2.5747699443310571E-4	2.4653380242302311E-4	2.3682701317328801E-4	2.2771030206956999E-4	2.1909853207215368E-4	2.1102846349727806E-4	2.0360557324620299E-4	1.9666016478484921E-4	1.9008554121444733E-4	1.8363484085177372E-4	1.7806127743175566E-4	1.7263727942940033E-4	1.6768223254625157E-4	1.6273452407029607E-4	1.5804753480147738E-4	1.5378274593837345E-4	1.4953984425974899E-4	1.4565037758138531E-4	1.4179885330022903E-4	1.3821207335684037E-4	1.3491934798314921E-4	1.3156896841552701E-4	1.2845467935985333E-4	1.2551748850739798E-4	1.2260233540583204E-4	1.1979898354525332E-4	1.1729821872604728E-4	1.1476911079584E-4	1.1229327606901432E-4	1.0989917660716227E-4	1.0768452679235343E-4	1.0546360364323124E-4	1.0328113989746399E-4	1.0126370136142901E-4	9.9347004439493297E-5	9.7471919328615095E-5	9.5689547413995208E-5	9.3942064997639367E-5	9.229869679459864E-5	9.0576203742549411E-5	8.9006964576587272E-5	8.7504650053788665E-5	8.5908397191025002E-5	8.4580639016485228E-5	8.312052106353076E-5	8.1769239713815024E-5	8.0287156658332396E-5	7.9144810876107484E-5	7.7799974930013353E-5	7.6636426098733326E-5	7.5356899839758087E-5	7.4031315959669232E-5	7.3060564702902679E-5	7.20511483772719E-5	7.0880259421952913E-5	6.9890700252037098E-5	6.8724108458703933E-5	6.7914418020240155E-5	6.6839389013689901E-5	6.5980309949095851E-5	6.5032271868460412E-5	6.413559207652398E-5	6.3325595991806452E-5	6.2352718529003117E-5	6.1643524705100596E-5	6.0491657293804096E-5	6.0014383667295916E-5	5.8909244987791936E-5	5.8453893336945844E-5	5.7379249408663319E-5	5.6940790341477024E-5	5.6057448313151314E-5	5.5542781226319195E-5	5.4749510021198831E-5	5.4231165478185499E-5	5.3423686015205634E-5	5.2830845072866821E-5	5.2187285144188447E-5	5.159303481860778E-5	5.0980662540872815E-5	5.0384915096205942E-5	4.9822487159449254E-5	4.9272229123909155E-5	4.8678246675385885E-5	4.8083719586174101E-5	4.7613815660601513E-5	4.6999401717500914E-5	4.6393968468724813E-5	4.5993849418975402E-5	4.5547602815201506E-5	4.5008257112696964E-5	4.45490044615379E-5	4.4032866897042637E-5	4.3634940808863522E-5	4.30765697207661E-5	4.2730242390730526E-5	4.2197556611809333E-5	Linear absorber, k2=3850, mass ratio=40%	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	0	1.3131820270310455E-4	1.9819098111572151E-4	2.0024446553948999E-4	2.0043926276413492E-4	2.0069304399035798E-4	2.0100227388463807E-4	2.0136869457775789E-4	2.0179155405268388E-4	2.0227756592540799E-4	2.0282802243195763E-4	2.0342850116389499E-4	2.0410039524913098E-4	2.0483876528254458E-4	2.0563315807415892E-4	2.0650260876102849E-4	2.0744743442669206E-4	2.0845870782060447E-4	2.0953804342387997E-4	2.1070503923097759E-4	2.1194011875242801E-4	2.1327024517739401E-4	2.1466920867739612E-4	2.1617867396702377E-4	2.1778146494580173E-4	2.1946730565856258E-4	2.2125205659293096E-4	2.2317289654982702E-4	2.2519537510230658E-4	2.273459528399676E-4	2.2960111507089187E-4	2.3202114274721054E-4	2.3457105750259084E-4	2.3728286302596838E-4	2.4014540038994154E-4	2.4318640214068693E-4	2.4641671748935602E-4	2.4987409408424877E-4	2.5352533533063299E-4	2.5742314556087602E-4	2.6156024721523611E-4	2.6600146613559337E-4	2.7072348885251462E-4	2.7579800502569753E-4	2.8121311028797802E-4	2.8706313469190086E-4	2.9331174521722819E-4	3.0011340864314256E-4	3.0742769733958298E-4	3.1536843143953607E-4	3.2400298190201406E-4	3.3345191016054612E-4	3.4375276574541229E-4	3.5513154414323715E-4	3.6765589808270606E-4	3.8158588746656501E-4	3.9710447269792015E-4	4.1460523689127902E-4	4.3440559976196997E-4	4.5695052868380097E-4	4.828898698114592E-4	5.1308125018305101E-4	5.487111807085986E-4	5.9123954046834707E-4	6.4300014791059904E-4	7.0732661093002411E-4	7.8931025717871104E-4	8.9737409871627066E-4	1.04575734346936E-3	1.2608588991720824E-3	1.5959982815813901E-3	2.16245887127123E-3	3.1178284915046998E-3	3.7280739853323428E-3	2.7139544896116002E-3	1.7897671235703929E-3	1.2670711196041001E-3	9.5566296059612773E-4	7.5340889580281724E-4	6.1253811709472599E-4	5.0908861243444744E-4	4.2999480726322784E-4	3.6754203391790906E-4	3.1695137338508662E-4	2.7510609566148004E-4	2.3989101593095916E-4	2.0983965556509122E-4	1.838550879644267E-4	1.6128989746747071E-4	1.4144828475258337E-4	1.2391163317806032E-4	1.08453875602413E-4	9.4787415250448582E-5	8.2877168250530708E-5	7.2666690947910457E-5	6.4216895191975503E-5	5.7733853710601585E-5	5.3383497735321837E-5	5.1284198086003301E-5	5.1431558939202711E-5	5.3564128156882504E-5	5.7330533527335994E-5	6.2319049754592072E-5	6.8256933193408729E-5	7.4862417733900506E-5	8.1995461096913083E-5	8.9570367627927921E-5	9.7522428459618824E-5	1.0583363394431803E-4	1.144194963575855E-4	1.2345484195140001E-4	1.328267289437363E-4	1.42563239283327E-4	1.5278829144943932E-4	1.634940127357566E-4	1.747117728234144E-4	1.8652773900246301E-4	1.9895380872453632E-4	2.1209051077608211E-4	2.2600264117700677E-4	2.4065793082764806E-4	2.5616930861928062E-4	2.726586102956241E-4	2.8994615145772702E-4	3.0807706039009806E-4	3.2705034832209985E-4	3.4659918557257126E-4	3.6644559465188174E-4	3.8632325874967234E-4	4.056237732073215E-4	4.2372453657216446E-4	4.3968228334878416E-4	4.5330666196273235E-4	4.6322655647041295E-4	4.6915423764751403E-4	4.7070289704590396E-4	4.6799199503192303E-4	4.6137952851421177E-4	4.5143187001233818E-4	4.3888220312127607E-4	4.2451221011710806E-4	4.0896617649704352E-4	3.9286067107155101E-4	3.7669075097943451E-4	3.6072064665750221E-4	3.4517843022492412E-4	3.3031505051724243E-4	3.1616398039860676E-4	3.0274635206371288E-4	2.9009821108753664E-4	2.7819226210605888E-4	2.6700570907899052E-4	2.5651011314141968E-4	2.466601169756541E-4	2.3740075527898448E-4	2.2873146449180727E-4	2.2056937517150047E-4	2.1290663392785399E-4	2.0567841664162611E-4	1.9887763535460264E-4	1.9246805478168982E-4	1.8641372776564646E-4	1.8066200905735136E-4	1.7525875492727582E-4	1.7011614642486921E-4	1.6523925919292759E-4	1.6060968156185942E-4	1.56199864805149E-4	1.5200848485396421E-4	1.4802056941310538E-4	1.4420243385695301E-4	1.40567645879735E-4	1.3708644765967452E-4	1.3377816494902303E-4	1.30588919089044E-4	1.2755245616662047E-4	1.2461613420672801E-4	1.2180802621301701E-4	1.1912548878742724E-4	1.1653062329077901E-4	1.1404151086687474E-4	1.1163772351635844E-4	1.093357715870073E-4	1.07103964441098E-4	1.0496389109265136E-4	1.0288979056753031E-4	1.0088890324138826E-4	9.894705659746589E-5	9.7085083796971704E-5	9.5278719205809943E-5	9.3531896283988525E-5	9.1839855869821357E-5	9.0191221413858701E-5	8.8606032588732357E-5	8.706436090118687E-5	8.5574849128274683E-5	8.4124184587532389E-5	8.2711691557201398E-5	8.1336352631840932E-5	8.0007649542739319E-5	7.8721401949948932E-5	7.7459782501409932E-5	7.6241718438375107E-5	7.5048446198360422E-5	7.389357362735626E-5	7.2743656549839551E-5	7.1664936833859983E-5	7.0602356382495901E-5	6.9553022867427383E-5	6.8536788452154513E-5	6.754335105754748E-5	6.6577822463541509E-5	6.5634435060006835E-5	6.4716305832337288E-5	6.3814139545766838E-5	6.2925971348589885E-5	6.2071227386727011E-5	6.123590711630627E-5	6.0411571974585616E-5	5.9604522114979019E-5	5.8827967609247586E-5	5.8056480335392847E-5	5.7307096921885826E-5	5.6574665500851412E-5	5.5850733447233898E-5	5.5154909584058234E-5	5.4468988800497618E-5	5.3789303866402319E-5	5.3135139851036634E-5	5.2488282290378474E-5	5.1835005558425913E-5	5.1231868532184776E-5	5.0618956580277197E-5	5.0024960721464304E-5	4.9440156738894712E-5	4.8863031971646945E-5	4.8305186834832496E-5	4.7752787555930091E-5	4.7211233348542548E-5	4.6678450428446104E-5	4.6155382637109302E-5	4.5642398126649034E-5	4.5139085554331546E-5	4.4644744314610734E-5	4.415814567636437E-5	4.3677574048064904E-5	4.3210371309532134E-5	4.2749985703146527E-5	4.2283578195979303E-5	4.1853615555332455E-5	4.1412956616116896E-5	4.0990402021074334E-5	4.0562415409077351E-5	4.0148734195055503E-5	3.9737628301230612E-5	3.9335463933750251E-5	3.8940358595364709E-5	3.855262897442178E-5	3.8175990040830215E-5	3.779816647477245E-5	3.7427286489179913E-5	3.7062280174869543E-5	3.6600368672832052E-5	3.6352314937690442E-5	3.6002572088457545E-5	3.565993168091874E-5	3.5327569981331741E-5	3.4992497013040573E-5	3.4668761777645976E-5	3.4333251911871305E-5	3.4012603369864609E-5	3.3712474079797302E-5	3.3401865549880061E-5	3.3102480051828004E-5	3.280355179976808E-5	3.2509190126115545E-5	3.2218181815622652E-5	3.1923095694690276E-5	3.1650264830400811E-5	3.1372135910280599E-5	3.109782787153742E-5	3.0828466108155697E-5	3.0562093454092206E-5	3.0298757424141419E-5	3.0038595439662006E-5	2.9785247841534629E-5	2.9532180969633587E-5	2.9280466271946801E-5	2.9031584990259559E-5	2.8790309711665795E-5	2.8553164737925178E-5	2.8317143178808189E-5	2.8085143802974539E-5	2.7856039244260977E-5	2.7619025959191859E-5	2.7404407279278503E-5	2.7181972237327043E-5	2.6964983540696401E-5	2.6745727708059128E-5	2.6537191813719442E-5	2.6327040451340008E-5	linear absober k2=3850, mass ratio= 50%	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	0	1.0871385003703527E-4	1.82591839054044E-4	2.00262848556617E-4	2.0047261557448758E-4	2.0074277563547228E-4	2.0107516059601006E-4	2.0146924092550488E-4	2.01926237265226E-4	2.0244836369142001E-4	2.0303406400841499E-4	2.0368891787753002E-4	2.0441187579759145E-4	2.0520470027393802E-4	2.0607010012905306E-4	2.0701020902530001E-4	2.0802768848491752E-4	2.0912385444481801E-4	2.1030357973153132E-4	2.1157156430172405E-4	2.1292889869914568E-4	2.1437998866412819E-4	2.1592720650717801E-4	2.1758193250576602E-4	2.1934219266240854E-4	2.2122220092183999E-4	2.2321971876802853E-4	2.2534967925168296E-4	2.2761403576205007E-4	2.3002555514195952E-4	2.3259209109109858E-4	2.3532397833806912E-4	2.3823795121653477E-4	2.4134473974907699E-4	2.446584455441127E-4	2.4819734422095986E-4	2.5198386632190902E-4	2.5603300299687252E-4	2.6038018521712527E-4	2.6504910243037999E-4	2.7006997756486289E-4	2.7548241572114524E-4	2.8132983643848101E-4	2.8765860785875876E-4	2.9454429091770197E-4	3.0204078831304668E-4	3.1023630700135189E-4	3.1922702553475421E-4	3.2913755596850806E-4	3.4010701072271474E-4	3.5231941209424965E-4	3.6598921240579374E-4	3.8139309854314299E-4	3.9889344399004817E-4	4.1893271092545057E-4	4.4212172723736475E-4	4.6925958663541389E-4	5.0145550969898499E-4	5.4026181084204043E-4	5.879492756024348E-4	6.4797474636145501E-4	7.2570506720756839E-4	8.3029598022085998E-4	9.7788598219945497E-4	1.1997969728160128E-3	1.5615598790789929E-3	2.1928619792107988E-3	3.0385861626793286E-3	2.7063734194793612E-3	1.7539951151943599E-3	1.1820035292493753E-3	8.565003270389807E-4	6.538324219932237E-4	5.1706970838131725E-4	4.1908331435867234E-4	3.4548245710405891E-4	2.8822631303198487E-4	2.4243406871345572E-4	2.0500485724750099E-4	1.7387840785692337E-4	1.4766667355985903E-4	1.2540751086609738E-4	1.064566836527833E-4	9.0394832508740319E-5	7.7018401699400902E-5	6.628157739168302E-5	5.8306442960771965E-5	5.3257729765124003E-5	5.1183714992750777E-5	5.1850679658336549E-5	5.4743643030678747E-5	5.9261337202439589E-5	6.4884254015282086E-5	7.1233898343875404E-5	7.8059789141021998E-5	8.5212762976432695E-5	9.2604394869834689E-5	1.00190574885783E-4	1.0795074167641101E-4	1.1588421069232772E-4	1.2399857174038502E-4	1.3231531464512371E-4	1.4085562667989733E-4	1.4963375532953244E-4	1.5875077605952262E-4	1.6817345741041323E-4	1.7796726942533232E-4	1.8818502480853733E-4	1.9887090092933669E-4	2.1008362686564545E-4	2.2188181477630008E-4	2.3432655677689377E-4	2.47485032857948E-4	2.6142934655596565E-4	2.7622065594852188E-4	2.91937766313972E-4	3.0863392362243428E-4	3.2636853620040911E-4	3.4515997897224631E-4	3.6500455048807601E-4	3.8588861407131499E-4	4.0763412847817291E-4	4.300059446435001E-4	4.5272920631746975E-4	4.7517724482668857E-4	4.9676962005603504E-4	5.1657048348906318E-4	5.3363030956460973E-4	5.4695441183794829E-4	5.5569657647086491E-4	5.5925755712184395E-4	5.5744667290967412E-4	5.5050682695230034E-4	5.3909326391486504E-4	5.2404946219805214E-4	5.063665038614974E-4	4.8697850749991823E-4	4.6670511207859086E-4	4.4619928624812008E-4	4.2594110918321205E-4	4.0630498262884799E-4	3.8747474617915998E-4	3.6958542889251218E-4	3.5270039301861652E-4	3.3683086238833602E-4	3.2194357079874653E-4	3.0803857439786695E-4	2.9502682356544603E-4	2.8286664414716177E-4	2.7149976000094491E-4	2.6086597278647446E-4	2.5091364946147604E-4	2.4155072264158802E-4	2.3283879338403964E-4	2.246179219676166E-4	2.1690249923034393E-4	2.0963131615893378E-4	2.0276288773991816E-4	1.9630804110529166E-4	1.9019567125760144E-4	1.8441080257524555E-4	1.7893310706596001E-4	1.7373587182386232E-4	1.6880291544035564E-4	1.641116932886146E-4	1.5964850541988466E-4	1.5539707315865057E-4	1.5134386235194801E-4	1.4747360268783143E-4	1.43777070384763E-4	1.4024164663807749E-4	1.3685773556551905E-4	1.3361614064154103E-4	1.3050850638133358E-4	1.2752578293530182E-4	1.2466308156789305E-4	1.2191169979594399E-4	1.1926537078407753E-4	1.1671856104165248E-4	1.1426621010757368E-4	1.1190311820067232E-4	1.0962463392042048E-4	1.0742635609887466E-4	1.0529778544158846E-4	1.03253845426449E-4	1.0127315619273041E-4	9.9356996956173068E-5	9.7490628517839923E-5	9.5710030078243949E-5	9.3971479880427291E-5	9.2288073217517384E-5	9.0656648889605467E-5	8.9073427764932883E-5	8.7538282611576368E-5	8.6048675803446705E-5	8.4600212429091092E-5	8.3196000576522548E-5	8.1829079008701795E-5	8.0502229001466291E-5	7.9210857005107934E-5	7.7954284698128698E-5	7.6731775572655233E-5	7.5541411292660114E-5	7.4382933162574794E-5	7.3251381985846105E-5	7.2152959751761744E-5	7.1078334724454899E-5	7.0035342607827013E-5	6.9015122331088838E-5	6.8020618143487489E-5	6.7049321529550422E-5	6.6101885634031494E-5	6.5176276193706605E-5	6.4264212635092944E-5	6.3389895030092032E-5	6.2526638276049301E-5	6.1683221327522918E-5	6.0859804123969032E-5	6.0053693609588102E-5	5.9265090112200195E-5	5.84946318010405E-5	5.7740397619169516E-5	5.7002099591011017E-5	5.62787609846775E-5	5.5571857017800714E-5	5.4878970104364914E-5	5.4200029559649917E-5	5.3535389625406904E-5	5.2883546503325384E-5	5.22451885349022E-5	5.1619835358526223E-5	5.1003886987543505E-5	5.0404861728597408E-5	4.9814786947458818E-5	4.9236193997031791E-5	4.866893179923095E-5	4.811175796050051E-5	4.7565465733488114E-5	4.7029388122790803E-5	4.6502888445438519E-5	4.598612803670561E-5	4.5478591341228616E-5	4.496138002542622E-5	4.4490182560519412E-5	4.40098900750571E-5	4.3537550498173501E-5	4.3073097098123418E-5	4.2616748682526815E-5	4.2152006777928756E-5	4.1727882895880804E-5	4.12947147928521E-5	4.0868867256244008E-5	4.0449834326216755E-5	4.0038371281339107E-5	3.9633261705614466E-5	3.9233901429080023E-5	3.8841977060903325E-5	3.8456492940144377E-5	3.8076754893084606E-5	3.7703543298963545E-5	3.733577201367702E-5	3.6973772433304988E-5	3.6614698193437898E-5	3.6267071525257143E-5	3.5919626120717989E-5	3.5580813837439607E-5	3.5246299843189599E-5	3.4916579368703372E-5	3.4591461457837099E-5	3.4271774086938637E-5	3.3955649853388701E-5	3.3645648880510752E-5	3.3339516533699609E-5	3.3037827886093869E-5	3.2740081911321016E-5	3.2447154188627845E-5	3.2158446003341375E-5	3.1873307230265871E-5	3.1592649494385851E-5	3.1315966760901301E-5	3.1042783618403143E-5	3.0773630879472339E-5	3.0508031915260185E-5	3.0246165231229809E-5	2.9987903525250527E-5	2.9733347533339033E-5	2.9476199365349208E-5	2.9233766735239687E-5	2.8989490312129656E-5	2.8747866849050254E-5	2.8508464776900111E-5	2.8274726139529088E-5	2.8042373394178055E-5	2.7813125662670556E-5	2.7587465318922603E-5	2.7364191325577012E-5	2.7143053820959704E-5	2.6926325245348699E-5	2.6711655035244452E-5	2.6499578593472807E-5	2.6290490803558806E-5	Linear absorber, k2=3850, mass ratio =60%	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	0	1.0871509212820168E-4	1.8259944018206021E-4	2.0028122076862006E-4	2.0050511627021068E-4	2.0079365291554606E-4	2.0114874262788587E-4	2.0157006627661848E-4	2.0205899239919458E-4	2.0261789351365102E-4	2.0324572464019793E-4	2.0394828483987401E-4	2.047249511958536E-4	2.0557791668987101E-4	2.0651016856252177E-4	2.07524608161583E-4	2.0862405260892598E-4	2.0981131384914872E-4	2.1109142758557478E-4	2.1247051003760577E-4	2.1395006815655977E-4	2.1553600326790811E-4	2.1723267645984269E-4	2.1905201266965278E-4	2.2099385995767788E-4	2.2307476208073879E-4	2.2529493335180187E-4	2.2767160465314706E-4	2.3020984787381688E-4	2.3292548953081799E-4	2.3583057045037506E-4	2.3894106490532599E-4	2.4227825564567259E-4	2.4585857166344586E-4	2.4970595997809205E-4	2.5384596590078101E-4	2.5831232693186018E-4	2.6313243799010405E-4	2.6835671358870297E-4	2.740276154414261E-4	2.8020002267904406E-4	2.8693769477590068E-4	2.9432332197973739E-4	3.0243582537312666E-4	3.1142022252519187E-4	3.2139161114288215E-4	3.3252009279629479E-4	3.4502638955603967E-4	3.5918152737799357E-4	3.7532843842744221E-4	3.9392854628818601E-4	4.1557837927914341E-4	4.4110254595588458E-4	4.7164969263525496E-4	5.0886719392261926E-4	5.5519516952132425E-4	6.1444030599587204E-4	6.9279368389242005E-4	8.0100991481934505E-4	9.5918720223695821E-4	1.2082843281546699E-3	1.6344756165238841E-3	2.3376990880035948E-3	2.5989045925856602E-3	1.7704660427794599E-3	1.1449850534134829E-3	7.978807345312165E-4	5.9030260483151388E-4	4.5461390145283407E-4	3.5962914196918601E-4	2.8964632463877177E-4	2.3604757019543996E-4	1.9378512156224801E-4	1.5973654670478805E-4	1.3190990042887636E-4	1.0901364752777632E-4	9.0253686711065702E-5	7.520448831558913E-5	6.3740831872453933E-5	5.5940147746340813E-5	5.1871240450805397E-5	5.1292274684816908E-5	5.3558046965411904E-5	5.7827705744951846E-5	6.3371750710507403E-5	6.9666285707044659E-5	7.6401478831421307E-5	8.3372529050878736E-5	9.0478680180421044E-5	9.7667583374121524E-5	1.0491500397252255E-4	1.1221362568057139E-4	1.1958238552628999E-4	1.2702718980420701E-4	1.34569682664414E-4	1.4223659298904449E-4	1.5005736904018303E-4	1.58057481823487E-4	1.6627341140629237E-4	1.7473863597857836E-4	1.834921424230536E-4	1.9256950528856033E-4	2.0200941289086577E-4	2.1188423976280793E-4	2.2221503158494779E-4	2.3306553226236268E-4	2.4449618826111104E-4	2.5656816280681164E-4	2.6934676536051575E-4	2.8290576666215381E-4	2.9731843639108199E-4	3.1265986498853096E-4	3.2901021296727811E-4	3.4643723105236464E-4	3.6500604181501588E-4	3.8475869137596252E-4	4.0571020892579403E-4	4.2782243621408689E-4	4.5098682389253737E-4	4.7497364346151498E-4	4.9950616998857133E-4	5.2400190364434713E-4	5.4776403982466739E-4	5.6989656725510711E-4	5.8930559840823674E-4	6.0485649473218715E-4	6.1547991724339034E-4	6.2039555872262105E-4	6.1922640437388774E-4	6.12125174705755E-4	5.9970236796258404E-4	5.8255783354097099E-4	5.6294309646242712E-4	5.4083273306610303E-4	5.1759395250341382E-4	4.9403177457542835E-4	4.7073541676104398E-4	4.4814714736431691E-4	4.2651264513513318E-4	4.0599506700645624E-4	3.8666459841683198E-4	3.6853576904259232E-4	3.5158071102454614E-4	3.3566673330720498E-4	3.2099000406969359E-4	3.0715760936890404E-4	2.9439018791043711E-4	2.8240916414244021E-4	2.7121868274564701E-4	2.6075193423131821E-4	2.5095735071665017E-4	2.4177223150039211E-4	2.3316097057590399E-4	2.2506103784135655E-4	2.1743219790158248E-4	2.1026419586860589E-4	2.0348980216756699E-4	1.9709127050445465E-4	1.9103850314269093E-4	1.8530616690730437E-4	1.7987013773805907E-4	1.7471115131391702E-4	1.6980728147860194E-4	1.6514267361476503E-4	1.6069980136223131E-4	1.5646308361877951E-4	1.5242002475197701E-4	1.4855962260824698E-4	1.448647261865536E-4	1.4133381240217762E-4	1.3795122877667147E-4	1.3470768394369651E-4	1.31596569644709E-4	1.2860904723884401E-4	1.2573859786850744E-4	1.2297887192671799E-4	1.2032399054912229E-4	1.1776581589271927E-4	1.1530463125172021E-4	1.1293030320860826E-4	1.1064107026852943E-4	1.0842921769020549E-4	1.0629548999059501E-4	1.0422500158638246E-4	1.0223893211754529E-4	1.0031002631037827E-4	9.8442659269123306E-5	9.6622040668572687E-5	9.4884637922792452E-5	9.3188532753376872E-5	9.1543216846639224E-5	8.9947309065863666E-5	8.8398452452530062E-5	8.6894515088183232E-5	8.5434869011830631E-5	8.401559309100483E-5	8.2637446958398801E-5	8.1296394199208895E-5	7.9992854311229306E-5	7.8724325158563446E-5	7.7489028762415521E-5	7.6286634217787006E-5	7.5115145103354504E-5	7.3975042629062399E-5	7.2860431588413002E-5	7.1779239171759009E-5	7.0719655486465465E-5	6.9691545956015647E-5	6.8685626280193149E-5	6.7704545869448575E-5	6.6745915829393576E-5	6.5810741387271326E-5	6.4896621705716107E-5	6.3994871989150006E-5	6.3131621181811368E-5	6.2278478335757819E-5	6.1444492822013927E-5	6.0630284852521684E-5	5.9832674830151102E-5	5.9052842565945741E-5	5.8289617947602448E-5	5.7542865964860304E-5	5.6811901873851528E-5	5.6095773157776927E-5	5.5395007872827093E-5	5.4708644530645312E-5	5.4035833285920273E-5	5.3376830930204057E-5	5.2730659870991655E-5	5.2097677004553302E-5	5.1477062789100798E-5	5.0865977846371172E-5	5.0271889539636904E-5	4.9686418521586302E-5	4.9112176138004322E-5	4.8548821654399904E-5	4.7995522592416366E-5	4.7452833525943124E-5	4.6920694008889045E-5	4.6397739335268839E-5	4.5884430238828982E-5	4.5380054856984206E-5	4.4866691027518438E-5	4.4398201611814927E-5	4.3920440408190703E-5	4.3450967870570134E-5	4.2989137580171103E-5	4.2535453988430953E-5	4.2074089395427737E-5	4.1651516454502304E-5	4.1220260093950387E-5	4.0797056730717396E-5	4.0380235155919046E-5	3.9970730563988101E-5	3.9567425706661412E-5	3.9170421817965071E-5	3.8780066312841806E-5	3.8396605375898604E-5	3.8018201295539781E-5	3.7646852030316138E-5	3.7280888750379168E-5	3.692034744322107E-5	3.6562936452047186E-5	3.6216497609981683E-5	3.5870839191215542E-5	3.5532799937821188E-5	3.5200045306463552E-5	3.4871675343890049E-5	3.4547297930442191E-5	3.4229017819828939E-5	3.391434372670289E-5	3.3605417685400563E-5	3.33001033082418E-5	3.2999584618696383E-5	3.2702759585321643E-5	3.2411126967317036E-5	3.2122673500689282E-5	3.183902580969112E-5	3.1559124038813794E-5	3.128323272132451E-5	3.101094366594394E-5	3.0742672182376849E-5	3.0478130848955889E-5	3.0216713222990287E-5	2.9959239998584752E-5	2.9705502471942216E-5	2.9448438505885191E-5	2.9207206417834848E-5	2.8963492675275888E-5	2.8722636656250201E-5	2.8483568175249218E-5	2.8250347103365248E-5	2.8018971038861202E-5	2.7789918174661262E-5	2.7564959670356412E-5	2.7342473623546673E-5	2.7122544865449572E-5	2.6905444037002555E-5	2.6691345362636522E-5	2.6479765502393867E-5	2.6271087529196574E-5	Frequency of excitation (rad/s)
Amplitude of vibration (m)
two parallel nonlinear absorber, F0=2N, mass ratio 77%	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	3.0175103322555963E-8	1.8277737668572345E-4	2.0046907344906364E-4	1.8605096640888762E-4	1.9848306061160566E-4	2.0089880961326258E-4	2.0111812049330812E-4	2.0159589691443088E-4	2.02917813761464E-4	2.0461172634136173E-4	2.0559681245913399E-4	2.0642345829149727E-4	2.0772743313999254E-4	2.0563255738256699E-4	2.0623604086509077E-4	2.1083726977017588E-4	2.1100690412275479E-4	2.1413391115181177E-4	2.1445706748181642E-4	2.180246509867618E-4	2.1284357145934192E-4	2.221622307961166E-4	2.17144437505682E-4	2.2396601650894512E-4	2.2907385033770679E-4	2.2988302209290859E-4	2.3392053815313201E-4	2.37117921374786E-4	2.3985996590349248E-4	2.43672208639821E-4	2.46656544843384E-4	2.51096153293672E-4	2.5160982721470057E-4	2.5908169098219814E-4	2.6248403012744064E-4	2.6886852977048775E-4	2.7416436050922206E-4	2.7966382253717014E-4	2.8645343293588716E-4	2.9046058917914789E-4	3.0036441967449412E-4	3.0833822410703487E-4	3.1693554560002367E-4	3.2674263522906356E-4	3.3639131561656225E-4	3.4660639564287009E-4	3.5756351893212403E-4	3.7159291006650801E-4	3.8818191013209868E-4	4.0763627482644341E-4	4.2699814233048257E-4	4.4898170355628635E-4	4.7378114721049721E-4	5.0229769542994005E-4	5.3696280713489883E-4	5.7726075013472843E-4	6.234670709353888E-4	6.8035331454816244E-4	7.6467195160344814E-4	8.6234562657290189E-4	9.9348632306258343E-4	1.12325920737396E-3	1.4611008180865201E-3	1.9764656092952949E-3	5.3086861780805702E-3	4.4954318258435327E-3	3.4574411571979217E-3	2.39449768325932E-3	1.6441099662510472E-3	1.2314044957830099E-3	9.6123436889311998E-4	7.8053421547936584E-4	6.5158271383556113E-4	5.5475683593893819E-4	4.7995549968013809E-4	4.1949384814139902E-4	3.6996878120389691E-4	3.2408896288523464E-4	2.927986490167501E-4	2.6285845825484654E-4	2.3788889104152877E-4	2.15640799351493E-4	1.9594597096797469E-4	1.7828158163242253E-4	1.6248420949587774E-4	1.4754932811097599E-4	1.3460006914599001E-4	1.22761154005016E-4	1.1164316398188738E-4	1.0159114208995501E-4	9.2779958589712532E-5	8.491621954158257E-5	7.6309588356079423E-5	7.0024457711428077E-5	6.3569655111470714E-5	5.7537983368615712E-5	5.1884272331733892E-5	4.8128064447519814E-5	4.4539589247647693E-5	4.1321795667516499E-5	4.0851352945507414E-5	3.990433729700504E-5	4.1136915068829901E-5	4.2239566982178404E-5	4.3993027870925644E-5	4.6820092100124723E-5	4.9249836688998801E-5	5.2595257851513057E-5	5.5733780126671917E-5	5.8032118324991294E-5	6.3017389754056174E-5	6.6026489300485974E-5	7.0036580711753334E-5	7.3975794521869367E-5	7.7626739282476984E-5	8.1648537005209168E-5	8.5963895764214841E-5	8.9819012543869293E-5	9.4023188037991039E-5	9.8872111986113225E-5	1.0293605765040401E-4	1.0765575313156669E-4	1.12396155599501E-4	1.170373562270806E-4	1.2265884518671601E-4	1.2779390236478501E-4	1.33119182015542E-4	1.386238492908183E-4	1.45206319201052E-4	1.5129368656510538E-4	1.5686367346815468E-4	1.6333365853669337E-4	1.718677462066385E-4	1.7900315112795445E-4	1.8608789453000655E-4	1.9514305426159744E-4	2.0372327253890955E-4	2.1292843267336559E-4	2.2198202325452612E-4	2.3174004571817154E-4	2.4149191336513906E-4	2.5177389712785568E-4	2.6219595967136566E-4	2.7316782385067415E-4	2.8379493715870456E-4	2.9448133311995006E-4	3.0423018755927709E-4	3.1369743375323427E-4	3.223689650008819E-4	3.2958819436049397E-4	3.3518122609068609E-4	3.3977703397802746E-4	3.4222142423148488E-4	3.4229873598276225E-4	3.4158857634911311E-4	3.3846158670801076E-4	3.3372167914005798E-4	3.2763139441229909E-4	3.2137985577900663E-4	3.1362709279714602E-4	3.0511714896822815E-4	2.96216753143496E-4	2.8668649787321062E-4	2.7790507224817392E-4	2.68935362786672E-4	2.5994663585702512E-4	2.5113658879622163E-4	2.4293199179594777E-4	2.3472934299616802E-4	2.2683586687544417E-4	2.1942377315616618E-4	2.1212008425835406E-4	2.0510298367428149E-4	1.9853419013093166E-4	1.9251597701084547E-4	1.8629203132330434E-4	1.8101878985198855E-4	1.7550604230612559E-4	1.70486224511231E-4	1.6571494645450566E-4	1.611251129607926E-4	1.5656435850633021E-4	1.52499439661369E-4	1.48488049286261E-4	1.4455137948510705E-4	1.4093920460987521E-4	1.3735703144483833E-4	1.3422627841523145E-4	1.3087443236346221E-4	1.2800613487383203E-4	1.2502849752550732E-4	1.2204125509071903E-4	1.1884727543260956E-4	1.1581758164124536E-4	1.1293207793561327E-4	1.112707209390775E-4	1.0937237664359001E-4	1.07547191504464E-4	1.05282245254424E-4	1.0294009119019531E-4	1.0055526825780401E-4	9.8069551792963236E-5	9.6885226889308304E-5	9.5514377231615798E-5	9.3826856239254364E-5	9.2066834400727327E-5	9.0637362300198055E-5	8.9082595009339798E-5	8.7229726907560201E-5	8.5774255022305528E-5	8.4229286599567262E-5	8.3024023453982866E-5	8.1750607110043195E-5	8.0467901007016528E-5	7.9073021838385626E-5	7.8050276622816775E-5	7.687042632742295E-5	7.5617783958546752E-5	7.4370541373613942E-5	7.3075719730737913E-5	7.2214260839282502E-5	7.1157506875582912E-5	7.023386218801932E-5	6.9070541946900498E-5	6.8251152843566411E-5	6.7331272427647942E-5	6.6405361002743973E-5	6.5330863448270565E-5	6.4412325862133737E-5	6.3582175849923289E-5	6.2758260831737202E-5	6.188679385985464E-5	6.1167261996899171E-5	6.0345970256151036E-5	5.9674616227034418E-5	5.8995753904502635E-5	5.8114154466832032E-5	5.7372811189416907E-5	5.6750696679512234E-5	5.6056755504588421E-5	5.5106799176997634E-5	5.468868845326542E-5	5.3857865148135521E-5	5.3427994694805014E-5	5.2909450500559503E-5	5.2210443335800284E-5	5.1555992830944624E-5	5.0920064761363102E-5	5.0382715950253957E-5	4.9758977468960136E-5	4.9214108668597395E-5	4.8803531737387574E-5	4.8094380817201114E-5	4.7767481769893753E-5	4.7301091035256963E-5	4.67855101933609E-5	4.6191961182213376E-5	4.5612574622084517E-5	4.5232147263745804E-5	4.4863648092786808E-5	4.4339835891589436E-5	4.3730906518135415E-5	4.3272990951357066E-5	4.3152387506120117E-5	4.2537944974339274E-5	4.2131018306264985E-5	4.17593535897393E-5	4.1399461086949866E-5	4.1033015044947796E-5	4.0508809050794498E-5	4.0212525976964708E-5	3.9867751497090288E-5	3.9491376804602045E-5	3.9063846235359837E-5	3.8725699247988003E-5	3.8390818732703097E-5	3.8080028864028478E-5	3.7606779215798221E-5	3.7218925524582343E-5	3.6930559794709211E-5	3.6641351966238222E-5	3.6272326310330286E-5	3.6054592247478989E-5	3.57254898502168E-5	3.5341395407449871E-5	3.5085494570996224E-5	3.4728078176390183E-5	3.4505232963817897E-5	3.4149327885403657E-5	3.3862789656726606E-5	3.3631702806163205E-5	3.3423074365283478E-5	3.3019172294601082E-5	3.2830438795016844E-5	3.2498738668217426E-5	3.2253086214761612E-5	3.1963473044726205E-5	3.1729120720821022E-5	3.1407039137536391E-5	3.1221284361183416E-5	3.0937447569945046E-5	nonlinear absober,                         F0=2N, mass ratio = 38.5%	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	4.3813033942407595E-9	1.0875417925435101E-4	1.8265848031122551E-4	2.0023817553069346E-4	2.0039714025736993E-4	2.0069434158013699E-4	2.0112492006218598E-4	2.0143908288902389E-4	2.0159795328338501E-4	2.0231686096749016E-4	2.031003570735936E-4	2.0367939327951099E-4	2.0423082306193554E-4	2.0525439039974E-4	2.0537485690032799E-4	2.0661744537707358E-4	2.0789628968955899E-4	2.0890920386499855E-4	2.1000755379797754E-4	2.1125305873066208E-4	2.1256994264002299E-4	2.1381770416647216E-4	2.1521303152341952E-4	2.1571743854727408E-4	2.183400181696786E-4	2.1943026100168202E-4	2.2071266362158593E-4	2.2389732723311306E-4	2.2585198724387392E-4	2.2813799437421017E-4	2.300379106204436E-4	2.3261196451658406E-4	2.3532701188886112E-4	2.3804603776455058E-4	2.4084733988646569E-4	2.4349474533661201E-4	2.4700867837907004E-4	2.5061617443266119E-4	2.5443247322490324E-4	2.5809777237021091E-4	2.6238272424044574E-4	2.6656045308257964E-4	2.7133791425483327E-4	2.7623374528632709E-4	2.8088916519636276E-4	2.8736799829140312E-4	2.9362074534999198E-4	3.0001148926738809E-4	3.0767339793220412E-4	3.1518624936382837E-4	3.2336369433166688E-4	3.3271040849510819E-4	3.4276244658374723E-4	3.5337820913587176E-4	3.658679048634682E-4	3.792110836157742E-4	3.9395191723882219E-4	4.1090988665280212E-4	4.2899175477222398E-4	4.5071324275607804E-4	4.7390718978068637E-4	5.0241626048170402E-4	5.3438028701878102E-4	5.7352949421648623E-4	6.1845584708566427E-4	6.7579828670020798E-4	7.429269185588983E-4	8.3782652077926244E-4	9.5785034870883264E-4	1.1333077840501226E-3	1.4269942036090099E-3	3.3599405483256653E-3	3.0861161019749787E-3	2.7636654866724873E-3	2.3800313478994917E-3	1.9510148411686643E-3	1.5342613831837426E-3	1.1890754306932555E-3	9.4468895850778568E-4	7.6540937402319912E-4	6.2141139703849799E-4	5.2922856710043342E-4	4.4860975851444167E-4	3.8699344008428621E-4	3.3552214251122699E-4	2.9229901375790756E-4	2.5622950623361852E-4	2.2499110074099133E-4	1.9792887927668859E-4	1.7383528996008958E-4	1.5285066184516505E-4	1.3380545257894049E-4	1.1673561192618751E-4	1.01919927379271E-4	8.7702635850981427E-5	7.5620982531707034E-5	6.442025109097742E-5	5.5350112451821994E-5	4.7315005189628807E-5	4.2351846542201906E-5	3.9428038407669348E-5	3.998445658516688E-5	4.2983555955367523E-5	4.8194244957028036E-5	5.4314170414756195E-5	6.13756537780948E-5	6.9143120568438952E-5	7.7243405324270382E-5	8.5688194038336204E-5	9.4518214383930224E-5	1.0408534178955823E-4	1.1357041492898501E-4	1.2379230489236898E-4	1.33993458410539E-4	1.4527522571688707E-4	1.5680607476008823E-4	1.693256763985577E-4	1.8247324866828255E-4	1.9664037827757565E-4	2.11427594235818E-4	2.2799171611876808E-4	2.4558581582742503E-4	2.6514594734225298E-4	2.862991290166839E-4	3.0904746735016167E-4	3.3461346675269036E-4	3.6231136755321663E-4	3.9250998501729346E-4	4.2527799387239823E-4	4.6004164488176996E-4	4.9579156721042802E-4	5.311658275791389E-4	5.6335246060455898E-4	5.9037230974063974E-4	6.0801691414997193E-4	6.1617966160810804E-4	6.1393087271733563E-4	6.0291494984302115E-4	5.8465914565370314E-4	5.6231424437257703E-4	5.3647328437613504E-4	5.0949704590156502E-4	4.8216810676627903E-4	4.5590650278383107E-4	4.3062955270447824E-4	4.0689083458927315E-4	3.8455602097109621E-4	3.6422837436487474E-4	3.4517728518680256E-4	3.2773846387598818E-4	3.1170223230485701E-4	2.9675147963915765E-4	2.8317532245066506E-4	2.7062625007678572E-4	2.5898228564915488E-4	2.4802781197913698E-4	2.3828564738590587E-4	2.2904316259219896E-4	2.2042271119244493E-4	2.1215443010022859E-4	2.04869893454185E-4	1.9789470828415987E-4	1.9119709239716684E-4	1.8462208117364453E-4	1.7904851222246058E-4	1.736863762528633E-4	1.6836065298363878E-4	1.6351769568242051E-4	1.5880783087255653E-4	1.5425749270080933E-4	1.5032680631848805E-4	1.4630409157506807E-4	1.426288318158734E-4	1.3878820461763158E-4	1.3558548753713533E-4	1.32171268313298E-4	1.2908733282683535E-4	1.2590098662411923E-4	1.2303714948302036E-4	1.2028828529748523E-4	1.1772487618291244E-4	1.1518565218317978E-4	1.126251879803956E-4	1.1037185559174801E-4	1.0810496261169429E-4	1.0579457923164599E-4	1.0380794399809048E-4	1.0177741275082703E-4	9.9571271953795068E-5	9.7919276248133427E-5	9.6109409923210865E-5	9.4247172656940076E-5	9.263515020295318E-5	9.0836246138541903E-5	8.9232569968986168E-5	8.776345298797575E-5	8.6186200809029525E-5	8.4705933651291882E-5	8.3368697454544007E-5	8.1942440039508001E-5	8.0636638290069892E-5	7.9257714830280516E-5	7.8033871480344923E-5	7.6808078937624192E-5	7.5665406729049273E-5	7.4353259128838569E-5	7.3356992538093076E-5	7.2235026494708949E-5	7.1129340104615602E-5	7.0190173561999303E-5	6.9089640605083982E-5	6.8116418435478659E-5	6.7045998239273569E-5	6.6179776285137996E-5	6.5143454418699334E-5	6.434843181722373E-5	6.3339648582157502E-5	6.2694813403356504E-5	6.1517551529582069E-5	6.0888836758267531E-5	5.9785550108431007E-5	5.9386353434485207E-5	5.8273390712565223E-5	5.7894980095695972E-5	5.6921275321336129E-5	5.6384428925830483E-5	5.5593688393440946E-5	5.4978163411062901E-5	5.4280864923187625E-5	5.3670038777964766E-5	5.297391533185035E-5	5.2305171720578236E-5	5.1758652993521446E-5	5.1050189706831814E-5	5.053388475787555E-5	4.9804259876885405E-5	4.9397318370965511E-5	4.8750913616669513E-5	4.8280691640169038E-5	4.7644107237407322E-5	4.7204222870652113E-5	4.6621569028459056E-5	4.6166630955059147E-5	4.5554111602288904E-5	4.5167966540754913E-5	4.4639147653606434E-5	4.4206629327542352E-5	4.3627043446182403E-5	4.3286546938451355E-5	4.2749411549607951E-5	4.2381490981420484E-5	frequency of excitation (rad/s)
Amplitude of Vibation (m)
Linear absorber	0	0.2	0.30000000000000032	0.38500000000000068	0.4	0.5	0.60000000000000064	0.70000000000000062	0.77000000000000135	1	0.79	0.75000000000000133	0.73000000000000065	0.72500000000000064	0.70000000000000062	0.68	0.66000000000000159	0.65000000000000147	0	0.2	0.30000000000000032	0.38500000000000068	0.4	0.5	0.60000000000000064	0.70000000000000062	0.77000000000000135	1	1.25	1.32	1.36	1.37	1.4	1.45	1.5	1.52	0	0.1925	0.38500000000000068	0.77000000000000135	1	0.78	0.70000000000000062	0.62000000000000122	Nonlinear absober	0	0.1925	0.38500000000000068	0.77000000000000135	1	1.26	1.37	1.54	Mass ratio
Frequency ratio
K based on x2 criteria	8.9679277993523227E-3	8.0519618820552794E-3	7.0385606081528823E-3	5.9390357827276367E-3	4.8142674009582108E-3	3.7930570265416806E-3	2.9916762045559299E-3	2.4350812976509286E-3	2.0359188492807701E-3	1.7224529951834731E-3	1.5206016247933836E-3	1.3489229623538641E-3	1.21687115537422E-3	1.1093366080401198E-3	1.0188210768671798E-3	9.4599098155659595E-4	8.8049506420690685E-4	8.2911215784069723E-4	7.8096254324658103E-4	7.4219178049221275E-4	7.0619059872526271E-4	6.7550976736236617E-4	6.4686435389241259E-4	6.2338483443995783E-4	6.0101252516239106E-4	5.8285145398861385E-4	5.6555489726873816E-4	5.4987719453335735E-4	5.3733579082207038E-4	5.2424338729493904E-4	223.01696052285791	248.38667014274242	284.14900593217499	336.75500083979421	415.43184734647861	527.27918035640835	668.52154553165303	821.32781436470327	982.35742584069146	1161.134733773659	1315.2688826514709	1482.6643595050198	1643.559378630307	1802.8792933584198	1963.0532243697708	2114.1850598925212	2271.4494167000012	2412.2188790581836	2560.9422849983284	2694.7213005695512	2832.0966090601937	2960.7269896471157	3091.8383243183812	3208.2910739989165	3327.7176702093002	3431.4060406188287	3536.3498922185972	3637.1757546651302	3722.067344407124	3815.0218933992992	k based on frequency	8.9679277993523227E-3	8.0519618820552794E-3	7.0385606081528823E-3	5.9390357827276367E-3	4.8142674009582108E-3	3.7930570265416806E-3	2.9916762045559299E-3	2.4350812976509286E-3	2.0359188492807701E-3	1.7224529951834731E-3	1.5206016247933836E-3	1.3489229623538641E-3	1.21687115537422E-3	1.1093366080401198E-3	1.0188210768671798E-3	9.4599098155659595E-4	8.8049506420690685E-4	8.2911215784069723E-4	7.8096254324658103E-4	7.4219178049221275E-4	7.0619059872526271E-4	6.7550976736236617E-4	6.4686435389241259E-4	6.2338483443995783E-4	6.0101252516239106E-4	5.8285145398861385E-4	5.6555489726873816E-4	5.4987719453335735E-4	5.3733579082207038E-4	5.2424338729493904E-4	1940.7850000000001	1995.84	2051.665	2108.2599999999998	2165.625	2223.7599999999998	2282.665	2342.34	2402.7849999999939	2464	2525.9850000000001	2588.7399999999998	2652.264999999994	2716.56	2781.625	2847.46	2914.0650000000001	2981.44	3049.585	3118.5	3188.1849999999945	3258.64	3329.8650000000002	3401.86	3474.625	3548.16	3622.4650000000001	3697.54	3773.3850000000002	3850	K based on average design	8.9679277993523227E-3	8.0519618820552794E-3	7.0385606081528823E-3	5.9390357827276367E-3	4.8142674009582108E-3	3.7930570265416806E-3	2.9916762045559299E-3	2.4350812976509286E-3	2.0359188492807701E-3	1.7224529951834731E-3	1.5206016247933836E-3	1.3489229623538641E-3	1.21687115537422E-3	1.1093366080401198E-3	1.0188210768671798E-3	9.4599098155659595E-4	8.8049506420690685E-4	8.2911215784069723E-4	7.8096254324658103E-4	7.4219178049221275E-4	7.0619059872526271E-4	6.7550976736236617E-4	6.4686435389241259E-4	6.2338483443995783E-4	6.0101252516239106E-4	5.8285145398861385E-4	5.6555489726873816E-4	5.4987719453335735E-4	5.3733579082207038E-4	5.2424338729493904E-4	1081.90098026143	1122.1133350713678	1167.90700296609	1222.5075004198968	1290.52842367324	1375.5195901782033	1475.5932727658258	1581.8339071823525	1692.5712129203448	1812.5673668868294	1920.6269413257355	2035.7021797525101	2147.9121893151546	2259.7196466792111	2372.3391121848945	2480.8225299462592	2592.757208349999	2696.8294395290945	2805.2636424991638	2906.6106502847742	3010.1408045300968	3109.683494823561	3210.8516621591912	3305.0755369994677	3401.1713351046501	3489.7830203094163	3579.4074461092978	3667.3578773325739	3747.7261722035673	3832.5109466996491	K based on optimum theoritical design	9.0187590187590268E-3	8.3116883116883533E-3	7.6846230692384594E-3	7.1259330518589755E-3	6.626027034190309E-3	6.1769384004818116E-3	5.772005772005772E-3	5.4056245523467173E-3	5.073051948051948E-3	4.7702527041370221E-3	4.4937761200737128E-3	4.2406573018818053E-3	4.0083373416706881E-3	3.7945983891929927E-3	3.5975105227182844E-3	3.4153880307726458E-3	3.2467532467532556E-3	3.0903064811452692E-3	2.9449009040845792E-3	2.809521468255929E-3	2.6832671460770736E-3	2.5653358986692399E-3	2.4550119068077482E-3	2.3516546830263437E-3	2.2546897546897602E-3	2.1636006642254094E-3	2.0779220779220879E-3	1.9972338311438713E-3	1.9211557673096181E-3	1.8493432519776421E-3	1.7814832629647443E-3	1.7172909734893221E-3	1.656506758547577E-3	1.5988935656525713E-3	1.5442346001204499E-3	1.4923312826214293E-3	1.443001443001443E-3	1.396077719646659E-3	1.3514061380866817E-3	1.3088448462598146E-3	1.268262987012987E-3	1.22953969107815E-3	1.1925631760342538E-3	1.1572299386957466E-3	1.1234440300184245E-3	1.0911164030256661E-3	1.0601643254704481E-3	1.0305108499911156E-3	1.0020843354176701E-3	9.7481801366207464E-4	9.4864959729825033E-4	9.2352092352092851E-4	8.993776306795724E-4	8.7616886402516368E-4	8.5384700769316167E-4	8.3236744028284109E-4	8.1168831168831228E-4	7.917703390954451E-4	7.7257662028631935E-4	7.5407246259329489E-4	7.3622522602114437E-4	7.1900417921179393E-4	7.0238036706398116E-4	6.8632648894242422E-4	6.7081678651926841E-4	6.5582694038697367E-4	6.4133397466730965E-4	6.2731616891742773E-4	6.1375297670193793E-4	6.0062495026074847E-4	5.8791367075658734E-4	5.7560168363492462E-4	5.6367243867244037E-4	5.5211023432938811E-4	5.40900166056353E-4	5.3002807823744678E-4	5.1948051948051981E-4	221.76	240.625	260.26	280.66500000000002	301.84000000000032	323.78500000000003	346.5	369.98499999999939	394.24	419.26499999999999	445.06	471.625	498.96000000000004	527.06499999999949	555.93999999999949	585.58500000000004	616	647.18500000000051	679.14	711.86499999999864	745.35999999999876	779.625	814.66	850.46499999999946	887.04	924.38499999999999	962.5	1001.385	1041.04	1081.4649999999999	1122.6599999999999	1164.625	1207.3599999999999	1250.865	1295.1399999999999	1340.1849999999972	1386	1432.585	1479.94	1528.0650000000001	1576.96	1626.625	1677.06	1728.2650000000001	1780.24	1832.9850000000001	1886.5	1940.7850000000001	1995.84	2051.665	2108.2599999999998	2165.625	2223.7599999999998	2282.665	2342.34	2402.7849999999939	2464	2525.9850000000001	2588.7399999999998	2652.264999999994	2716.56	2781.625	2847.46	2914.0650000000001	2981.44	3049.585	3118.5	3188.1849999999945	3258.64	3329.8650000000002	3401.86	3474.625	3548.16	3622.4650000000001	3697.54	3773.3850000000002	3850	displacment of nonlinear absorber (m)
Stiffness N/m
F based on average desgin	8.9679277993523227E-3	8.0519618820552794E-3	7.0385606081528823E-3	5.9390357827276367E-3	4.8142674009582108E-3	3.7930570265416806E-3	2.9916762045559299E-3	2.4350812976509286E-3	2.0359188492807701E-3	1.7224529951834731E-3	1.5206016247933836E-3	1.3489229623538641E-3	1.21687115537422E-3	1.1093366080401198E-3	1.0188210768671798E-3	9.4599098155659595E-4	8.8049506420690685E-4	8.2911215784069723E-4	7.8096254324658103E-4	7.4219178049221275E-4	7.0619059872526271E-4	6.7550976736236617E-4	6.4686435389241259E-4	6.2338483443995783E-4	6.0101252516239106E-4	5.8285145398861385E-4	5.6555489726873816E-4	5.4987719453335735E-4	5.3733579082207038E-4	5.2424338729493904E-4	0	-5.2424338729493904E-4	-5.3733579082207038E-4	-5.4987719453335735E-4	-5.6555489726873816E-4	-5.8285145398861385E-4	-6.0101252516239106E-4	-6.2338483443995783E-4	-6.4686435389241259E-4	-6.7550976736236617E-4	-7.0619059872526271E-4	-7.4219178049221275E-4	-7.8096254324658103E-4	-8.2911215784069723E-4	-8.8049506420690685E-4	-9.4599098155659595E-4	-1.0188210768671798E-3	-1.1093366080401198E-3	-1.21687115537422E-3	-1.3489229623538641E-3	-1.5206016247933836E-3	-1.7224529951834731E-3	-2.0359188492807701E-3	-2.4350812976509286E-3	-2.9916762045559299E-3	-3.7930570265416806E-3	-4.8142674009582108E-3	-5.9390357827276367E-3	-7.0385606081528823E-3	-8.0519618820552794E-3	-8.9679277993523227E-3	14.015723343958214	13.024738920148497	11.887587836924327	10.60344509337507	9.2284073104268103	7.9105062956922874	6.8081912758577845	5.9868835755730414	5.3554748802671952	4.8249115993886145	4.4590423924581852	4.1293117281260434	3.8604935768173494	3.6295188118259452	3.424979087704846	3.2522014040553779	3.0897176566747815	2.9564942558078231	2.826642957668422	2.7178807465216455	2.6132393281749842	2.5208857057726211	2.4318075363027067	2.3564182822420943	2.2824761101426314	2.2207071954515856	2.1603459655007433	2.1042290795918253	2.0582352638984331	2.0091685205427576	0	-2.0091685205427576	-2.0582352638984331	-2.1042290795918253	-2.1603459655007433	-2.2207071954515856	-2.2824761101426314	-2.3564182822420943	-2.4318075363027067	-2.5208857057726211	-2.6132393281749842	-2.7178807465216455	-2.826642957668422	-2.9564942558078231	-3.0897176566747815	-3.2522014040553779	-3.424979087704846	-3.6295188118259452	-3.8604935768173494	-4.1293117281260434	-4.4590423924581852	-4.8249115993886145	-5.3554748802671952	-5.9868835755730414	-6.8081912758577845	-7.9105062956922874	-9.2284073104268103	-10.60344509337507	-11.887587836924327	-13.024738920148497	-14.015723343958214	F based on w desgin	8.9679277993523227E-3	8.0519618820552794E-3	7.0385606081528823E-3	5.9390357827276367E-3	4.8142674009582108E-3	3.7930570265416806E-3	2.9916762045559299E-3	2.4350812976509286E-3	2.0359188492807701E-3	1.7224529951834731E-3	1.5206016247933836E-3	1.3489229623538641E-3	1.21687115537422E-3	1.1093366080401198E-3	1.0188210768671798E-3	9.4599098155659595E-4	8.8049506420690685E-4	8.2911215784069723E-4	7.8096254324658103E-4	7.4219178049221275E-4	7.0619059872526271E-4	6.7550976736236617E-4	6.4686435389241259E-4	6.2338483443995783E-4	6.0101252516239106E-4	5.8285145398861385E-4	5.6555489726873816E-4	5.4987719453335735E-4	5.3733579082207038E-4	5.2424338729493904E-4	0	-5.2424338729493904E-4	-5.3733579082207038E-4	-5.4987719453335735E-4	-5.6555489726873816E-4	-5.8285145398861385E-4	-6.0101252516239106E-4	-6.2338483443995783E-4	-6.4686435389241259E-4	-6.7550976736236617E-4	-7.0619059872526271E-4	-7.4219178049221275E-4	-7.8096254324658103E-4	-8.2911215784069723E-4	-8.8049506420690685E-4	-9.4599098155659595E-4	-1.0188210768671798E-3	-1.1093366080401198E-3	-1.21687115537422E-3	-1.3489229623538641E-3	-1.5206016247933836E-3	-1.7224529951834731E-3	-2.0359188492807701E-3	-2.4350812976509286E-3	-2.9916762045559299E-3	-3.7930570265416806E-3	-4.8142674009582108E-3	-5.9390357827276367E-3	-7.0385606081528823E-3	-8.0519618820552794E-3	-8.9679277993523227E-3	20.737437015670771	18.959744102869429	16.93715730436405	14.681300703407953	12.309996514858815	10.098437797763001	8.3163591810639694	7.0458394678936473	6.1108652985783065	5.3576742463411255	4.8603124696999345	4.4266547435576538	4.0848069487571745	3.7995968325721052	3.5537059612089421	3.3511199473406195	3.1646229425240855	3.0148898134840367	2.8713346265485571	2.753099890014278	2.6408302046740442	2.5430140383353335	2.4496689481855953	2.3714853181440407	2.295377854105078	2.2322749421778871	2.1709039914866919	2.1141120620473695	2.0677397201687393	2.0183370410855233	0	-2.0183370410855233	-2.0677397201687393	-2.1141120620473695	-2.1709039914866919	-2.2322749421778871	-2.295377854105078	-2.3714853181440407	-2.4496689481855953	-2.5430140383353335	-2.6408302046740442	-2.753099890014278	-2.8713346265485571	-3.0148898134840367	-3.1646229425240855	-3.3511199473406195	-3.5537059612089421	-3.7995968325721052	-4.0848069487571745	-4.4266547435576538	-4.8603124696999345	-5.3576742463411255	-6.1108652985783065	-7.0458394678936473	-8.3163591810639694	-10.098437797763001	-12.309996514858815	-14.681300703407953	-16.93715730436405	-18.959744102869429	-20.737437015670771	F based on x2 desgin	8.9679277993523227E-3	8.0519618820552794E-3	7.0385606081528823E-3	5.9390357827276367E-3	4.8142674009582108E-3	3.7930570265416806E-3	2.9916762045559299E-3	2.4350812976509286E-3	2.0359188492807701E-3	1.7224529951834731E-3	1.5206016247933836E-3	1.3489229623538641E-3	1.21687115537422E-3	1.1093366080401198E-3	1.0188210768671798E-3	9.4599098155659595E-4	8.8049506420690685E-4	8.2911215784069723E-4	7.8096254324658103E-4	7.4219178049221275E-4	7.0619059872526271E-4	6.7550976736236617E-4	6.4686435389241259E-4	6.2338483443995783E-4	6.0101252516239106E-4	5.8285145398861385E-4	5.6555489726873816E-4	5.4987719453335735E-4	5.3733579082207038E-4	5.2424338729493904E-4	0	-5.2424338729493904E-4	-5.3733579082207038E-4	-5.4987719453335735E-4	-5.6555489726873816E-4	-5.8285145398861385E-4	-6.0101252516239106E-4	-6.2338483443995783E-4	-6.4686435389241259E-4	-6.7550976736236617E-4	-7.0619059872526271E-4	-7.4219178049221275E-4	-7.8096254324658103E-4	-8.2911215784069723E-4	-8.8049506420690685E-4	-9.4599098155659595E-4	-1.0188210768671798E-3	-1.1093366080401198E-3	-1.21687115537422E-3	-1.3489229623538641E-3	-1.5206016247933836E-3	-1.7224529951834731E-3	-2.0359188492807701E-3	-2.4350812976509286E-3	-2.9916762045559299E-3	-3.7930570265416806E-3	-4.8142674009582108E-3	-5.9390357827276367E-3	-7.0385606081528823E-3	-8.0519618820552794E-3	-8.9679277993523227E-3	7.2940096722456556	7.089733737427542	6.8380183694845069	6.5255894833421824	6.1468181059948535	5.722574793621594	5.3000233706516093	4.9279276832524284	4.6000844619560919	4.2921489524361283	4.0577723152163827	3.8319687126944562	3.6361802048775091	3.4594407910797771	3.2962522142007442	3.1532828607701382	3.0148123708254775	2.8980986981316037	2.781951288788306	2.6826616030289987	2.5856484516759233	2.4987573732099149	2.4139461244198128	2.3413512463401416	2.2695743661801955	2.2091394487252884	2.1497879395147943	2.0943460971362877	2.0487308076281363	2	0	-2	-2.0487308076281363	-2.0943460971362877	-2.1497879395147943	-2.2091394487252884	-2.2695743661801955	-2.3413512463401416	-2.4139461244198128	-2.4987573732099149	-2.5856484516759233	-2.6826616030289987	-2.781951288788306	-2.8980986981316037	-3.0148123708254775	-3.1532828607701382	-3.2962522142007442	-3.4594407910797771	-3.6361802048775091	-3.8319687126944562	-4.0577723152163827	-4.2921489524361283	-4.6000844619560919	-4.9279276832524284	-5.3000233706516093	-5.722574793621594	-6.1468181059948535	-6.5255894833421824	-6.8380183694845069	-7.089733737427542	-7.2940096722456556	F based on optimum theoritical desgin	9.0187590187590268E-3	8.3116883116883533E-3	7.6846230692384594E-3	7.1259330518589755E-3	6.626027034190309E-3	6.1769384004818116E-3	5.772005772005772E-3	5.4056245523467173E-3	5.073051948051948E-3	4.7702527041370221E-3	4.4937761200737128E-3	4.2406573018818053E-3	4.0083373416706881E-3	3.7945983891929927E-3	3.5975105227182844E-3	3.4153880307726458E-3	3.2467532467532556E-3	3.0903064811452692E-3	2.9449009040845792E-3	2.809521468255929E-3	2.6832671460770736E-3	2.5653358986692399E-3	2.4550119068077482E-3	2.3516546830263437E-3	2.2546897546897602E-3	2.1636006642254094E-3	2.0779220779220879E-3	1.9972338311438713E-3	1.9211557673096181E-3	1.8493432519776421E-3	1.7814832629647443E-3	1.7172909734893221E-3	1.656506758547577E-3	1.5988935656525713E-3	1.5442346001204499E-3	1.4923312826214293E-3	1.443001443001443E-3	1.396077719646659E-3	1.3514061380866817E-3	1.3088448462598146E-3	1.268262987012987E-3	1.22953969107815E-3	1.1925631760342538E-3	1.1572299386957466E-3	1.1234440300184245E-3	1.0911164030256661E-3	1.0601643254704481E-3	1.0305108499911156E-3	1.0020843354176701E-3	9.7481801366207464E-4	9.4864959729825033E-4	9.2352092352092851E-4	8.993776306795724E-4	8.7616886402516368E-4	8.5384700769316167E-4	8.3236744028284109E-4	8.1168831168831228E-4	7.917703390954451E-4	7.7257662028631935E-4	7.5407246259329489E-4	7.3622522602114437E-4	7.1900417921179393E-4	7.0238036706398116E-4	6.8632648894242422E-4	6.7081678651926841E-4	6.5582694038697367E-4	6.4133397466730965E-4	6.2731616891742773E-4	6.1375297670193793E-4	6.0062495026074847E-4	5.8791367075658734E-4	5.7560168363492462E-4	5.6367243867244037E-4	5.5211023432938811E-4	5.40900166056353E-4	5.3002807823744678E-4	5.1948051948051981E-4	5.0000000000000034E-4	4.5000000000000118E-4	4.0000000000000034E-4	3.5000000000000081E-4	3.0000000000000068E-4	2.5000000000000066E-4	2.0000000000000052E-4	1.4999999999999999E-4	1.0000000000000026E-4	5.0000000000000138E-5	0	-5.0000000000000138E-5	-1.0000000000000026E-4	-1.4999999999999999E-4	-2.0000000000000052E-4	-2.5000000000000066E-4	-3.0000000000000068E-4	-3.5000000000000081E-4	-4.0000000000000034E-4	-4.5000000000000118E-4	-5.0000000000000034E-4	-5.1948051948051981E-4	-5.3002807823744678E-4	-5.40900166056353E-4	-5.5211023432938811E-4	-5.6367243867244037E-4	-5.7560168363492462E-4	-5.8791367075658734E-4	-6.0062495026074847E-4	-6.1375297670193793E-4	-6.2731616891742773E-4	-6.4133397466730965E-4	-6.5582694038697367E-4	-6.7081678651926841E-4	-6.8632648894242422E-4	-7.0238036706398116E-4	-7.1900417921179393E-4	-7.3622522602114437E-4	-7.5407246259329489E-4	-7.7257662028631935E-4	-7.917703390954451E-4	-8.1168831168831228E-4	-8.3236744028284109E-4	-8.5384700769316167E-4	-8.7616886402516368E-4	-8.993776306795724E-4	-9.2352092352092851E-4	-9.4864959729825033E-4	-9.7481801366207464E-4	-1.0020843354176701E-3	-1.0305108499911156E-3	-1.0601643254704481E-3	-1.0911164030256661E-3	-1.1234440300184245E-3	-1.1572299386957466E-3	-1.1925631760342538E-3	-1.22953969107815E-3	-1.268262987012987E-3	-1.3088448462598146E-3	-1.3514061380866817E-3	-1.396077719646659E-3	-1.443001443001443E-3	-1.4923312826214293E-3	-1.5442346001204499E-3	-1.5988935656525713E-3	-1.656506758547577E-3	-1.7172909734893221E-3	-1.7814832629647443E-3	-1.8493432519776421E-3	-1.9211557673096181E-3	-1.9972338311438713E-3	-2.0779220779220879E-3	-2.1636006642254094E-3	-2.2546897546897602E-3	-2.3516546830263437E-3	-2.4550119068077482E-3	-2.5653358986692399E-3	-2.6832671460770736E-3	-2.809521468255929E-3	-2.9449009040845792E-3	-3.0903064811452692E-3	-3.2467532467532556E-3	-3.4153880307726458E-3	-3.5975105227182844E-3	-3.7945983891929927E-3	-4.0083373416706881E-3	-4.2406573018818053E-3	-4.4937761200737128E-3	-4.7702527041370221E-3	-5.073051948051948E-3	-5.4056245523467173E-3	-5.772005772005772E-3	-6.1769384004818116E-3	-6.626027034190309E-3	-7.1259330518589755E-3	-7.6846230692384594E-3	-8.3116883116883533E-3	-9.0187590187590268E-3	7.5839563663566665	7.4271563663566607	7.2762687923922069	7.1308641284689855	6.9905580060200085	6.8550050928214405	6.7238939817103409	6.5969428890984663	6.4738960140984734	6.354520440177426	6.2386034851601657	6.1259504239356373	6.016382522701079	5.9097353349728134	5.8058572186293089	5.7046080404570674	5.6058580404570648	5.5094868328425495	5.4153825244525304	5.3234409344038518	5.2335649013459955	5.1456636667780975	5.0596523246230998	4.9754513286973312	4.8929860509195358	4.8121863841140557	4.7329863841140574	4.655323946590026	4.5791405146373734	4.5043808136761676	4.4309926106583424	4.3589264949558553	4.2881356786293248	4.2185758140556056	4.1502048271352603	4.0829827645095946	4.0168716533984785	3.9518353728287381	3.8878395351596478	3.8248513769333954	3.7628396581834007	3.7017745694260045	3.6416276456427177	3.5823716866317956	3.5239806831715881	3.4664297484940012	3.409695054616448	3.3537537731246787	3.2985840200382608	3.2441648044255817	3.1904759804664797	3.1374982026887035	3.0852128841291417	3.0336021571937395	2.9826488370096476	2.9323363870817589	2.8826488870817539	2.8335710026129357	2.7850879568068612	2.737185503620621	2.6898499027135907	2.6430678957931759	2.5968266843275187	2.5511139085315091	2.5059176275397732	2.4612263006871031	2.4170287698229056	2.373314242591904	2.3300722766183597	2.287292764536045	2.2449659198099181	2.2030822633002232	2.161632610522445	2.1206080595605994	2.0799999795939188	2.0397999999999987	2	1.925	1.7324999999999975	1.54	1.3474999999999973	1.1549999999999998	0.96250000000000002	0.77000000000000135	0.5774999999999999	0.38500000000000068	0.1925	0	-0.1925	-0.38500000000000068	-0.5774999999999999	-0.77000000000000135	-0.96250000000000002	-1.1549999999999998	-1.3474999999999973	-1.54	-1.7324999999999975	-1.925	-2	-2.0397999999999987	-2.0799999795939188	-2.1206080595605994	-2.161632610522445	-2.2030822633002232	-2.2449659198099181	-2.287292764536045	-2.3300722766183597	-2.373314242591904	-2.4170287698229056	-2.4612263006871031	-2.5059176275397732	-2.5511139085315091	-2.5968266843275187	-2.6430678957931759	-2.6898499027135907	-2.737185503620621	-2.7850879568068612	-2.8335710026129357	-2.8826488870817539	-2.9323363870817589	-2.9826488370096476	-3.0336021571937395	-3.0852128841291417	-3.1374982026887035	-3.1904759804664797	-3.2441648044255817	-3.2985840200382608	-3.3537537731246787	-3.409695054616448	-3.4664297484940012	-3.5239806831715881	-3.5823716866317956	-3.6416276456427177	-3.7017745694260045	-3.7628396581834007	-3.8248513769333954	-3.8878395351596478	-3.9518353728287381	-4.0168716533984785	-4.0829827645095946	-4.1502048271352603	-4.2185758140556056	-4.2881356786293248	-4.3589264949558553	-4.4309926106583424	-4.5043808136761676	-4.5791405146373734	-4.655323946590026	-4.7329863841140574	-4.8121863841140557	-4.8929860509195358	-4.9754513286973312	-5.0596523246230998	-5.1456636667780975	-5.2335649013459955	-5.3234409344038518	-5.4153825244525304	-5.5094868328425495	-5.6058580404570648	-5.7046080404570674	-5.8058572186293089	-5.9097353349728134	-6.016382522701079	-6.1259504239356373	-6.2386034851601657	-6.354520440177426	-6.4738960140984734	-6.5969428890984663	-6.7238939817103409	-6.8550050928214405	-6.9905580060200085	-7.1308641284689855	-7.2762687923922069	-7.4271563663566607	-7.5839563663566665	displacment of absober (m)
Forec (N)
linear absorber, F0=2N, damping ratio=0.05, mass ratio=38.5%	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	0.54356150636320999	0.54356150636320999	0.91291491842329064	1.0012080932783998	1.00217578136202	1.0034212741053716	1.0049532733059898	1.0067683428450598	1.0088714586852738	1.0112718866327599	1.0139617719860599	1.0169664412695338	1.02027900852805	1.0239065922531316	1.0278605109489938	1.0321483608124151	1.0367801347439329	1.0417587720225399	1.0471081297170324	1.0528433047338861	1.058968203956375	1.0654968678686398	1.07243615943392	1.0798390066115751	1.0876829081935724	1.0960353237512297	1.1048701191146	1.1142584438360987	1.12419056748039	1.1347177559883161	1.1458669193121198	1.1576661645119461	1.17018269001266	1.1834414694301849	1.197491498343525	1.2123792655460299	1.2281921311028261	1.2449542984358823	1.2627918158786575	1.2817706289045938	1.3019590423442526	1.3234698066912061	1.346420188058675	1.3709444472140375	1.3972241748186101	1.4253654115183638	1.4556209889447926	1.4881729020007375	1.523311518796185	1.5613015903014398	1.6025168413694451	1.6473584766951861	1.6962972591686201	1.7499400218496799	1.80893117309601	1.8741464865815827	1.9465696837952751	2.0274857082525224	2.1184605647389301	2.2214685662866702	2.3390629581119637	2.47445239839743	2.6323299325196197	2.8185975107030248	3.0414999819636837	3.31313647234566	3.6513223765291998	4.0835834683381353	4.6546867010530875	5.4422570660927985	6.5900961938099014	8.3887601593174992	11.445793665703	16.5079473963774	19.033887934255951	13.555555934706943	8.9962854311453047	6.4176094299137993	4.8700188528090855	3.8580680992992837	3.1499213645634008	2.6279650755283352	2.2277322296736752	1.91101186246812	1.6539987307757751	1.4412057736181798	1.2618999726779565	1.1086574751738927	0.9761274596043773	0.86038234994255802	0.75846368051374502	0.66821355197156496	0.58800946832583001	0.5167299626100722	0.4536342866339515	0.39840481027165553	0.35111114222461148	0.31226070014403368	0.28268856845247697	0.26333880277844568	0.25485054759255832	0.25701446527028254	0.26867793314840138	0.28805915848140079	0.31354430131248179	0.34350180385324441	0.37688741163361722	0.41298960388975797	0.45134236136151917	0.49170072770698581	0.53394865981430562	0.57806225750361062	0.62411503153557246	0.67222370789274499	0.72251931772921496	0.77523503294940743	0.83057011159138505	0.88876820068618134	0.95011824307123449	1.0148694591135838	1.0833056555809772	1.155670243869295	1.2321370459124799	1.312960376047875	1.3979521617487305	1.4871742383302398	1.5799838897798999	1.6756237815627	1.77277283209814	1.8695334156329375	1.9633497818940349	2.0504332613297152	2.1289519556465297	2.1935198131935101	2.2408826605510401	2.2686236061747449	2.2754853134367377	2.2618809393647137	2.2295679321705792	2.1815686437923802	2.1213286209382747	2.0524213536390148	1.9781422597649161	1.9012137487015701	1.8238183596674677	1.747346226580095	1.673480529803625	1.60234677561535	1.5345896808073638	1.4703585555053	1.4097483370580872	1.3526790291906001	1.29871847366487	1.2486313302709198	1.2013164263480101	1.1568795208195461	1.1151174620514361	1.074900600788345	1.0389262088669675	1.004129065745315	0.97132472949412563	0.94036452382599878	0.91111229317747	0.88343932941874959	0.85722394187719997	0.83237302786099998	0.8087797385051726	0.7863644454401495	0.76504691672212122	0.74473988288313708	0.72538335875371507	0.70691246601940505	0.68928001559513563	0.67241764066969634	0.65628631151475003	0.64083350559805563	0.62602365373786562	0.61176393279192998	0.59818165911692456	0.58507787192966865	0.57247636112351508	0.56035417937956	0.548683529327195	0.53743752580150816	0.52659457337681004	0.51613503525412063	0.50602866958751502	0.49627382458101904	0.48685820851487865	0.47774449887972598	0.4689282479658784	0.46039446055710348	0.45212919622253001	0.44411851416148501	0.43635840852275998	0.42881789510830748	0.42152180377598292	0.41443150124489042	0.40754026069855548	0.40085469792008604	0.39435783065883617	0.38803657335242997	0.38188969710591159	0.37590685715303918	0.37008555123325904	0.36441952869811345	0.35889654757750161	0.35352175101953781	0.34828278956380104	0.34317075056139129	0.33818698401802466	0.33332808739265973	0.32858817285158942	0.32392921789531365	0.31943901565970617	0.31502650787985315	0.31071294616246997	0.30650596121215989	0.30238865205891075	0.2983678306083955	0.29443249497836232	0.29058920545439282	0.2868264795785519	0.28314308632755031	0.27954218193949554	0.27601555840423075	0.27256328290491932	0.269182074710136	0.26586704197578448	0.26262576182301761	0.25944711575616403	0.25631866020755922	0.253281905801782	0.25028676473280992	0.247351644060951	0.24447496955967998	0.24165174457949395	0.23888214832181601	0.236166475103783	0.23349923896534908	0.23088263580083951	0.22831446816559933	0.22570010716546993	0.22331359663361017	0.22088432792330887	0.21849603713600477	0.2161478790408973	0.21384267247572034	0.21149523525391237	0.20935115360773951	0.20716238152315383	0.20501231824946833	0.20289624354918284	0.200817549293305	0.19877339007212899	0.1967591529685285	0.19478198277247358	0.19283719562262333	0.19092357636429497	0.18904004571163899	0.1871869522991455	0.18536227650040502	0.18355079742962799	0.18179891115086552	0.18004874106334634	0.17834329088860393	0.1766584043799303	0.17499704388012635	0.17336007634414252	0.1717510970536075	0.1701612262162065	0.16859729498596895	0.16705756619652451	0.16553929916938837	0.16404078232438021	0.162567129612886	0.16111444162658201	0.15968103326215249	0.15826920257522348	0.1568767678096385	0.1555038745833478	0.15414919625384749	0.1528157996295795	0.15149927160823637	0.15019931769873501	0.14891947906080852	0.14762997702410788	0.1464094590027962	0.14518276069606148	0.14396841030798699	0.1427665224172453	0.14159105722788298	0.14042478133800648	0.13927288338682384	0.13813821465687751	0.13701656272504351	0.13591151122380252	0.13481858992022849	0.13374142578827949	0.13267581150791538	0.13162635303950238	Nonlinear absorber Mag-spring	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	366	367	368	369	370	371	372	373	374	375	376	377	378	379	380	381	382	383	384	385	386	387	388	389	390	391	392	393	394	395	396	397	398	399	400	401	402	403	404	405	406	407	408	409	410	411	412	413	414	415	416	417	418	419	420	421	422	423	424	425	426	427	428	429	430	431	432	433	434	435	436	437	438	439	440	441	442	443	444	445	446	447	448	449	450	451	452	453	454	455	456	457	458	459	460	461	462	463	464	465	466	467	468	469	470	471	472	473	474	475	476	477	478	479	480	481	482	483	484	485	486	487	488	489	490	491	492	493	494	495	496	497	498	499	500	5.7538109569989824E-6	0.75649472183077993	1.000390504887106	1.0014047609179315	1.0023968422595415	0.9801408753050358	1.0053474936761639	1.0071874171803519	1.0083967795794198	1.010716663393634	1.0140195099451101	1.0176639398062981	1.0211081696156341	1.0244125185749	1.028800292392029	1.0331339162167161	1.0384435035790061	1.0429932335758239	1.0483706273136379	1.054670388953594	1.0600456474442079	1.0676259421009973	1.073992969849886	1.081840289898282	1.0900361695674701	1.0953238920515378	1.103392909719382	1.117597713269475	1.1268232910315399	1.137238362716442	1.149985062963448	1.1612251140067926	1.1736425257670624	1.186886345997898	1.201409029328302	1.216826581970238	1.2312224470712578	1.2468432049190679	1.2678883373350058	1.2878249374713915	1.306066868466472	1.3284322018040862	1.3514553226719521	1.3770728339971601	1.4033707343062241	1.432370184267046	1.4618482976372675	1.4940443076925338	1.531297281791508	1.567241787387903	1.6120117219159267	1.6540659013550889	1.7058572520157838	1.7583213320371065	1.8192715834643118	1.8865988721004219	1.9563822232788961	2.0409137287405059	2.1290782920530797	2.2359715182807012	2.3499156797637548	2.4905675147589199	2.6535951174787598	2.8370434487016203	3.0719806390494178	3.3425527536849597	3.7113386817269411	4.2042207251796908	4.9369898483815398	5.7071677890115309	5.3599295684891848	5.0386417960424676	4.7197088734076704	4.3916756002094264	4.0453434685826934	3.6823677916960253	3.3061550716234027	2.9312448776014799	2.5662507520341449	2.2410197172500008	1.95514323064281	1.6976654520680698	1.4890218965327644	1.3024697844743438	1.1484692274544503	1.0096575045396921	0.89523227006932637	0.78932837455159022	0.70263548419340272	0.62008447225250884	0.55078087985994151	0.48513054240784231	0.43054502765794717	0.37772418226270016	0.33292374090862004	0.29438215451706518	0.25962877945398632	0.23483540611840542	0.21421598246363449	0.20453918139445393	0.20064235746923137	0.20443388394003034	0.21726591768036652	0.23317353165554516	0.25494003796957082	0.27839547719799818	0.30504098285939485	0.33290684180401503	0.36279321590567848	0.39553582559813255	0.42858999645760892	0.46441815618344617	0.50077062222728164	0.53933778250988562	0.58117176032181006	0.62433004903513367	0.67133411670558041	0.72053005982524665	0.77352092692716168	0.83053066684335586	0.89205225372057662	0.95759166941981366	1.0272238324171727	1.1048765298272765	1.1862483859849515	1.2732915703426833	1.3630691594709554	1.4547461302645051	1.543018087039755	1.6255001258652761	1.6937656189704138	1.7452146820422714	1.7800986575297673	1.7960900763360761	1.7944410751541977	1.7783594320124099	1.7509101523241224	1.7138116145131026	1.6671186769374902	1.6195879775160327	1.5670928269178861	1.5105824855415761	1.4555436995069988	1.3991038881606239	1.3440311783280989	1.2904384551621155	1.2387254732542718	1.1885060817479431	1.1392376992071578	1.0950210041082706	1.0516488365594174	1.0114053925270556	0.97243792295203157	0.93481485589546343	0.90108905286812524	0.86851527201755463	0.83731770552900442	0.80874838408562266	0.78178586361334346	0.75606676908934356	0.7315627162434617	0.70906091599444354	0.68652902842055263	0.66667917115220565	0.6468016067593354	0.62811867398388543	0.61086376458759895	0.59336284596661182	0.57686826285863868	0.56199829684954394	0.54804357466874765	0.53363184129337804	0.52098453342591167	0.50744008794026407	0.49555186711533661	0.48428035684180948	0.47272003503065041	0.46240782709550848	0.45178554386819675	0.44253169187113173	0.43275149586691652	0.42344508069936898	0.41442894917150935	0.40635470589787226	0.39798963657200204	0.38949896262529304	0.38271396535548136	0.37503438408783674	0.36855508257440317	0.36128180407590482	0.35468896932205685	0.34849651036192802	0.34175034171844981	0.33649575838899148	0.32995005733679161	0.32432131405103848	0.31860862606375268	0.31312870627898504	0.30824876582281641	0.30329733274762799	0.29889641145204704	0.39137374163912292	0.38575078244903632	0.37907640707262535	0.37395403634306262	0.36652296812977159	0.36242064124833673	0.35688776635900377	0.35146428563334692	0.34651954609556801	0.341175055663958	0.33682337512423777	0.33118359785126322	0.32727101606447462	0.32154061286758073	0.31806090927443359	0.31416441802922468	0.30906018233998522	0.30562392083194467	0.30010010162642808	0.29777228160399238	0.29287919667235468	0.29009305195617979	0.28594722329494504	0.28201682073266304	0.27919399056195593	0.27440116952212401	0.27247938985082504	0.26813713408920176	0.26556106835540061	0.26168690195766153	0.25852199143735238	0.25602232974486322	0.25250076822950468	0.25025263467575593	0.24671200395629264	0.24435508175223464	0.24146850019625049	0.23896314542057837	0.236075212312754	0.23346630851186864	0.23109436244298043	0.22826223054012276	0.22566538512489434	0.22344170880829431	0.22105440604515797	0.21867577757037798	0.21631317028705999	0.21430726224182833	0.21185114142415201	0.20991346412747289	0.20734974294809799	0.20577060656268001	0.202882528950492	0.20150695372110033	0.19934781531565818	0.19701448132812388	0.19524278195095021	0.19320064363301417	0.19134074347769237	0.18920183165771975	0.18760413624448599	0.18604294696961099	0.18411914696571499	0.1824888903242155	0.18086939233550792	0.17891440671521958	0.17711711195330898	0.17540344148112985	0.1741374134590094	0.17265845839716357	0.17091962431767541	0.16950435235623124	0.16789413769170244	0.16604550794383988	0.16491049123676288	0.16342205231300219	0.16216987896943888	0.16038226384337079	0.15885069426192991	0.15781081153669227	0.15627787573160021	0.15517938638423837	0.15373205587549876	0.15250875695651661	0.1509323543779027	0.14953499754990879	0.14858200780584124	0.14737622868514419	0.14627959272246308	0.14493159636002698	0.14354373280193164	0.14241754829522979	0.141278472629083	0.14004456483501879	0.13914323533051559	0.13815967955634081	0.13691500535833337	0.1355214136358984	0.13486683075499153	0.13361047678796795	0.13239635584415321	0.13157466566467424	0.13070570771803361	0.12958180575337838	0.12830883868673471	0.12774527840237501	0.12647884015354838	0.12553279255090971	0.12461198178607906	0.12374790959063639	0.12297818306026957	0.12181387432463954	0.12095995669317201	0.11940882204059818	0.11914607538520744	0.1183314728445404	0.11755021145220862	0.11671155527715459	0.11587977823373342	0.11486124716760462	0.11378519013426992	0.11324576882959278	0.11254658497673679	0.11196620505902322	0.11095753995715445	0.1103147013216246	0.10919730477793969	0.10842649610003097	0.10809549165097072	0.10721478538907019	0.10652640341340808	0.10567574060146605	0.10490082716786835	0.10429855124271536	0.10318670780398838	0.10269126360364896	0.1022495320807586	0.10144487829847758	0.10078072118212456	9.9889976518629228E-2	9.9067354670671653E-2	9.8662429146527134E-2	9.788227986632668E-2	9.7510926189667155E-2	9.6726359684659369E-2	9.6231848536396533E-2	9.5773985888878005E-2	9.478694135741933E-2	9.4628387013230661E-2	9.3774854354141748E-2	9.3372091701136001E-2	9.2578571811329405E-2	9.2065676979664265E-2	9.1392531414945119E-2	9.0777192424545017E-2	9.0246943657512527E-2	8.9504893679044892E-2	8.8865493785569266E-2	8.8399071789656697E-2	8.8045446928301796E-2	8.7375758349225993E-2	8.70341517117625E-2	8.6287155973089544E-2	8.5810950702946628E-2	8.5238326491925823E-2	8.4704678908408076E-2	8.4481227292001179E-2	8.376940567576957E-2	8.3380420106068026E-2	8.2850852830468003E-2	8.2272536472309449E-2	8.2004330698634068E-2	8.0987316682851807E-2	8.107823687314368E-2	8.0344401429287393E-2	8.0175812484301806E-2	7.9566070022668842E-2	7.9214507748468804E-2	7.8477778974609599E-2	7.8141952466514827E-2	7.7655258183533402E-2	7.7141177589957866E-2	7.6414456866990804E-2	7.597172881010901E-2	7.5693262747380599E-2	7.5413012263396764E-2	7.4848652738600002E-2	7.4783523033447263E-2	7.4215703434415234E-2	7.4049038026626823E-2	7.3291854709001597E-2	7.3125818798845776E-2	7.2544820223784598E-2	7.2080281304296584E-2	7.1889596209652989E-2	7.1318380133406384E-2	7.1154281163800209E-2	7.053460590324459E-2	7.0361031755703601E-2	6.9870195602215204E-2	6.9537769258544394E-2	6.9049805770753356E-2	6.8927415928705771E-2	6.842579225718419E-2	6.7969383467514605E-2	6.783964089119375E-2	6.7329167040833832E-2	6.6822334195283814E-2	6.6578104004694008E-2	6.6104741180036633E-2	6.5720593875992189E-2	6.54141056733024E-2	6.4859034151576997E-2	6.4956580259153782E-2	6.4252340950114423E-2	6.4235515651524203E-2	6.40077036102248E-2	6.3585064607886196E-2	6.3282709937980811E-2	6.2869928861690794E-2	6.2606713779379597E-2	6.2413163319050224E-2	6.1831346389993956E-2	6.1420779274927603E-2	6.1314197272908329E-2	6.1004290452472014E-2	6.0729428331004399E-2	6.0451770771926192E-2	6.0186814012576514E-2	5.9798885689848924E-2	5.9559562667450439E-2	5.9109846138118996E-2	5.9059813844729907E-2	5.8463379647292632E-2	5.8311402344054394E-2	5.7986643476773014E-2	5.7686857116561199E-2	5.7561290855363829E-2	5.7289488406862397E-2	5.6943833180614946E-2	5.6671291804461198E-2	5.6307588789751395E-2	5.5947604838663137E-2	5.5993062580621707E-2	5.5541845737166841E-2	5.5179978880891614E-2	5.4958617094284803E-2	5.4700654938193878E-2	5.4586225464144308E-2	5.4356689693010399E-2	5.3972156902583203E-2	5.3800032479446334E-2	5.3421962877858185E-2	5.2980626303204423E-2	5.3172311114268997E-2	5.2861866879040424E-2	5.2491076195549824E-2	5.21289405077918E-2	5.1980609650402403E-2	5.1938433550147517E-2	5.165975986885505E-2	5.1361581017745545E-2	5.0837801571679386E-2	5.0851957419554797E-2	5.0537138532255596E-2	5.0288126291970547E-2	5.0229508498877251E-2	4.9906144462393214E-2	4.9684780687092985E-2	4.9540645792586796E-2	4.9442620278226837E-2	4.9151486446629832E-2	4.8953552561252653E-2	4.8593221022903837E-2	4.8503467190958598E-2	4.8229294632745223E-2	4.7746474079600525E-2	4.7569667130980105E-2	4.7603044435990623E-2	4.7250602971649187E-2	4.7137357843535968E-2	4.6992109700798985E-2	4.6898969291943739E-2	4.6443789467298005E-2	4.6280781208030634E-2	4.6102920084725725E-2	4.6113378306410387E-2	4.5743707856862756E-2	4.4661813943522519E-2	4.5327357267780977E-2	4.5273275991377787E-2	4.4888109730908801E-2	4.46768747525794E-2	4.4543939512848366E-2	4.4408160730908412E-2	4.4292657259527447E-2	4.3963109785272882E-2	4.36635797854866E-2	4.3649081584820955E-2	4.341423724276592E-2	Nonlinear absober based on Frequency desgin	59	61	63	65	67	69	71	73	75	77	79	81	83	85	87	89	91	93	95	97	99	101	103	105	107	109	111	113	115	117	119	121	123	125	127	129	131	133	135	137	139	2.1285200916172013	2.3898824250177393	2.7555890823125795	3.3141164676389505	4.5452843049289049	8.0864002222594227	6.0536927497492803	4.6149546552707532	3.6122240783161801	2.8412238840956907	2.2760031313355427	1.7975360228405579	1.4417868204372284	1.159681347427385	0.92645320081927052	0.7394367180879895	0.60584365587689704	0.47938799403779042	0.37921638989165629	0.30493973665426488	0.26063902329190175	0.25783777964592408	0.29019477198956839	0.33891224387723368	0.4017871292312799	0.47073035496312376	0.5549074642747126	0.65121688221100205	0.75683725730120377	0.87874813854788225	1.0275147686926478	1.2064558771814	1.4246451489375811	1.6780926779449559	1.9287008291812908	2.1105502990572194	2.1871373096702085	2.1783338694757082	2.1098058279825471	2.007495119043333	1.890147995540004	Nonlinear absober based on avergae desgin	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	9.0664775057389006E-16	0.59943121310370062	0.95890810286162997	1.0012662354171455	1.0015041793798238	1.004176510957385	1.0067524032437682	1.00833387581503	1.0081934710794598	1.0131864756882161	1.0179620583932198	1.021230209315575	1.0235782885047775	1.023327565025655	1.0237360089169338	1.0310128358358175	1.042524269703125	1.0491176840032075	1.0517270921987838	1.0588213121737438	1.0689403737965801	1.0730766221826826	1.0799790433415151	1.0823434712778224	1.1004531972013101	1.1014647122021397	1.0987472414288961	1.1239924099881251	1.1382273759121051	1.1504996902665099	1.1559020192781	1.1697251889534799	1.1838004027346738	1.1967600855317324	1.2137361285430099	1.2227642001614019	1.2405010516622699	1.2664492472521414	1.2777250772235798	1.296581085638955	1.3247976550991662	1.3454130565474638	1.366729855363205	1.3899201048364951	1.4124137149326899	1.4438009212933001	1.4789016973321536	1.5164502741406649	1.5507613567728398	1.5949828303150424	1.6286556035215183	1.6842751709113197	1.7246347964830098	1.7834100865518561	1.8447372724573499	1.9025820584350861	1.9913246466505699	2.0603109101419412	2.1640690814726549	2.2561203980385049	2.3642273831566998	2.5162663432896233	2.6531835499094418	2.8628652701654667	3.0587472234115349	3.3624449483583501	3.6590484488630977	4.1497684729715809	5.4779729794323293	5.0754574146894784	4.7001176645903096	4.3716291122780158	4.0629949283883162	3.7670427121236592	3.4795439791285072	3.2160227823700156	2.9680463126943404	2.7342447225027442	2.511075872563056	2.2905134425795324	2.0758021288659867	1.8842426216054351	1.7086839012243091	1.5495431590409174	1.3788827487539161	1.248154781309649	1.1315813605352421	1.0043855424285368	0.9094818599603145	0.82646662931089654	0.72943213682533048	0.65986900251010072	0.59661340924337991	0.52622076362980064	0.47545319528567204	0.41588950803213881	0.37498916621309303	0.34326055364621355	0.30265066735353896	0.28541828217459325	0.2638453523929668	0.26132371682853645	0.25809597271529955	0.27190535887825062	0.29387136425459287	0.31266816546576864	0.34299906640945038	0.36601706113359239	0.40311368102683437	0.44360651838665088	0.47814735289851429	0.51856902884089351	0.55912496570148551	0.60971675637781364	0.65642458228789635	0.71119324531643868	0.77127437477729699	0.83045639022821549	0.90357305136828769	0.97800218975010478	1.0670464570080458	1.15881607329206	1.2744056844229139	1.3981607197011181	1.5378338968600398	1.6940213959949526	1.8524995139457809	1.9952093339105805	2.1119610377933058	2.1915615200381637	2.2362488796453168	2.2551441737875932	2.2522675248233797	2.2327755499532587	2.1991300171909769	2.1569020275219479	2.1064579555174991	2.0549844505259056	1.9947163452918144	1.936333453386438	1.8737970585711519	1.813843734577425	1.7496414481780738	1.6914809169057634	1.6283785311571461	1.570961961278402	1.5111257728792358	1.4572392121707309	1.4026737206592719	1.3499499451844807	1.3018708835545139	1.256189034595715	1.2073891465240514	1.164558150069102	1.1245360511496638	1.0839246055309257	1.0470151139765562	1.012362459666253	0.97875562293793805	0.94375043247106971	0.91801108488014949	0.88846290506823078	0.86149549889323662	0.83506880326115263	0.80912379124334244	0.78884625534639363	0.76356505127471463	0.74287504345298117	0.72371579153566501	0.70386898134515397	0.68661263534865291	0.66829528394682902	0.65159202816744299	0.63670142447864775	0.62019907458611234	0.60514042031229665	0.59194857284763758	0.57871878104768848	0.56695872699306005	0.55251067358771999	0.54008044315247261	0.53055454011676029	0.51835827829164249	0.5094270739804545	0.49670032677699599	0.48594982389509317	0.47915401985439332	0.46816263929226692	0.46139651659205161	0.45098778241842752	0.44178647868959281	0.43495123835937388	0.42619974749815176	0.42080067123075993	0.41253274101552118	0.40402031149152318	0.39921347110446348	0.39077378699004889	0.38609915086722552	0.37950068682993437	0.37048883422665968	Nonlinear absober based on x2 desgin	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	1.2900527664532845E-6	0.59944550506637007	0.95887898314996001	1.0012172550733238	1.001435088306045	1.004249412707525	1.00680111471421	1.0084135923243238	1.0083063925428226	1.0133376967434926	1.0180501258805688	1.0213131019860424	1.023740886989285	1.0235458119663201	1.0234802869371498	1.0307637406574524	1.0425305263829561	1.0490877485401351	1.0520134394176901	1.0587026966093198	1.0690152605144398	1.0729396265430051	1.0800728384142424	1.0818744865303098	1.1004272934922399	1.101969813005407	1.0983830925239151	1.1238624769969201	1.1382109076203124	1.1507572436867795	1.1562185826683824	1.1693886906836	1.183413042884405	1.1965793566186049	1.2143126978529772	1.2221641993075099	1.2409977539541324	1.2666876560746798	1.277226808833235	1.2974229313747501	1.3251354804052902	1.3454147590689538	1.36668230798986	1.3900921038066036	1.4115873746733101	1.4430970359542798	1.4786953706745538	1.5160934715225849	1.551147710304845	1.594814150919285	1.6293339446232824	1.68390161295945	1.72540724402877	1.7825818234364561	1.8452726327454299	1.902125798634835	1.9913213484714798	2.0599654988869149	2.1638037203386853	2.2556089986439827	2.3637199480345612	2.5149584448932876	2.6530650086481247	2.8611638199298577	3.0557080931039948	3.3598653382526433	3.7471381479180041	4.1053664832045591	3.8772165902331777	3.6764574341002239	3.4973463683387647	3.3270453719907787	3.1637581689891432	3.0056485360620937	2.8519429681889727	2.6993152221451693	2.5490116880703231	2.3967274000252528	2.2411932159275239	2.0832116573291812	1.9251679798868673	1.7697431966954298	1.6208604677615941	1.4614316431334415	1.3283206369456815	1.2083808618858407	1.0952088351691858	0.97947661345863435	0.88913846411334452	0.80138004417716857	0.71452098704850364	0.64718524155199564	0.57255044609254491	0.51647887488379962	0.46568650537288497	0.40773905593762677	0.37086072892161004	0.33271905293907228	0.30072702601638879	0.28267514779767133	0.26209610693461238	0.26394962871431565	0.26278781588124811	0.27888530605592848	0.30043982377227096	0.31666440764970516	0.34758041239041637	0.37622693473858582	0.41253580162464937	0.44810769047906834	0.48716754550540681	0.53225646757096856	0.57266970671101503	0.62006564666130914	0.67048109105536791	0.73091822017640862	0.78864662183219103	0.86080963007452327	0.93240721653527414	1.0221369680555161	1.1223263897698048	1.233286223550768	1.3710031923814239	1.5323125261023527	1.719851843250729	1.9158953013461026	2.088743403491514	2.2127238343536337	2.2900065218773222	2.3233503398505237	2.3320103130378587	2.316586136853918	2.2897393533205115	2.2533625459953464	2.2059531585262002	2.1561146991170776	2.0994732363901987	2.0416723209467427	1.9803467304313587	1.9210603298877793	1.8615694347851039	1.7961566472728498	1.738246396750758	1.6768465320922121	1.6201767942876193	1.5588229959365625	1.5050622918394185	1.4486653136606782	1.3969539381307805	1.3471652179068159	1.2960813264431985	1.2532338527151254	1.2056436890852826	1.1612316459742018	1.1232693119888595	1.0834746733687364	1.0448910316974458	1.0116518367047489	0.97845047940864605	0.94353265282112997	0.91749381920712469	0.88823819367823043	0.86143262214462768	0.83499718581587268	0.8089281491718916	0.78906735140846407	0.76380388590115345	0.74312549129929695	0.72389283697947426	0.70407194112258364	0.68692248570670156	0.66859266275704354	0.65188063722293221	0.63697784256594137	0.62050908714404862	0.60536186414668802	0.59218741702651068	0.57897940392161562	0.56721532066585645	0.55283627486669396	0.54027601530336899	0.53091630704085258	0.51859650103724886	0.50962868398772998	0.49701737554701397	0.48613453348038749	0.47950235317242967	0.46839861965173946	0.46154040725844991	0.45125656195837982	0.44203579076414068	0.43527209323663557	0.42645051053663668	0.42089371186954216	0.41279840643499827	0.40431405382074498	0.39946470891117741	0.39105025031637447	0.38615098374326162	0.37976836055805036	0.37083391020292156	Nonlinear absorber based on optimum theoritical desgin	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	1.6232626055250752	1.6795628278078101	1.72215608521771	1.7846468599456999	1.8408765491560424	1.905631232372947	1.9881488426388485	2.0650960223274759	2.1711678466201803	2.266240607531945	2.380678113939029	2.5302807562445198	2.6741977284935654	2.8864770453189101	3.0896944015399201	3.3966232418248867	3.678404808599625	4.2	4.0999999999999996	3.8	3.65	3.5005362390208936	3.3367867347952567	3.1753335799467184	3.0103199664035132	2.8415356465808879	2.6706753993049195	2.5037796108721593	2.3412359147216835	2.1783103272205566	2.0144261266542789	1.8517330128313936	1.69281462277123	1.5332394323207068	1.3753137603867374	1.2433593554923557	1.1251174886807069	0.99427465766649736	0.8978671683824252	0.81165907489073863	0.7124444396602847	0.64306499586473254	0.580930417183257	0.5060466188673165	0.45547730669353925	0.39727423862131456	0.35921060151509032	0.32717019430987326	0.29189799563305541	0.27602088436760852	0.25785664615379522	0.26342452783894388	0.26582466513693648	0.28304626341320982	0.30603265161830956	0.32942106455714165	0.36169905897048826	0.38961741377342768	0.4267581620471449	0.46631292939429003	0.49894437891475479	0.54290102781872762	0.58310576637435896	0.63017680919864405	0.67912083330842621	0.72833936071180949	0.78825186260056024	0.8460366011679632	0.91356160280967003	0.98679167268744328	1.0717171401486241	1.1618970631652745	1.2775549784085585	1.4081466066751158	1.567281798454677	1.7481322522268055	1.9345580415704948	2.0928461503330169	2.200038944975244	2.2610628191059918	2.2893385011860712	2.2890509457107848	2.2729662974676832	2.2420052071456995	2.2032445854451859	2.1555600881982526	2.1049269299717581	2.0504257447084426	1.9905550759100963	1.9334435462456581	1.8739805643644361	1.8129326810086215	1.7493162943918679	1.6907904876895419	1.6268166440477201	1.5679799806449974	1.5076916423316498	1.4519922647993837	1.3915292506471746	1.3408371711167404	1.2891891697916471	Frequency of excitation (rad/s)
Magnification ratio
k=10000N/m
m=1kg
linear, damping ratio=0.02	35	35.1	35.200000000000003	35.300000000000011	35.4	35.5	35.6	35.700000000000003	35.800000000000011	35.9	36	36.1	36.200000000000003	36.300000000000011	36.4	36.5	36.6	36.700000000000003	36.800000000000011	36.9	37	37.1	37.200000000000003	37.300000000000011	37.4	37.5	37.6	37.700000000000003	37.800000000000011	37.9	38	38.1	38.200000000000003	38.300000000000011	38.4	38.5	38.6	38.700000000000003	38.800000000000011	38.9	39	39.1	39.200000000000003	39.300000000000011	39.4	39.5	39.6	39.700000000000003	39.800000000000011	39.9	40	40.1	40.200000000000003	40.300000000000011	40.4	40.5	40.6	40.700000000000003	40.800000000000011	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	55.5	55.6	55.7	55.8	55.9	56	56.1	56.2	56.3	56.4	56.5	56.6	56.7	56.8	56.9	57	57.1	57.2	57.3	57.4	57.5	57.6	57.7	57.8	57.9	58	58.1	58.2	58.3	58.4	58.5	58.6	58.7	58.8	58.9	59	59.1	59.2	59.3	59.4	59.5	59.6	59.7	59.8	59.9	60	60.1	60.2	60.3	60.4	60.5	60.6	60.7	60.8	60.9	61	61.1	61.2	61.3	61.4	61.5	61.6	61.7	61.8	61.9	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.2	63.3	63.4	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.3	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.599999999999994	65.7	65.8	65.900000000000006	66	66.099999999999994	66.2	66.3	66.400000000000006	66.5	66.599999999999994	66.7	66.8	66.900000000000006	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.599999999999994	67.7	67.8	67.900000000000006	68	68.099999999999994	68.2	68.3	68.400000000000006	68.5	68.599999999999994	68.7	68.8	68.900000000000006	69	69.099999999999994	69.2	69.3	69.400000000000006	69.5	69.599999999999994	69.7	69.8	69.900000000000006	70	70.099999999999994	70.2	70.3	70.400000000000006	70.5	70.599999999999994	70.7	70.8	70.900000000000006	71	71.099999999999994	71.2	71.3	71.400000000000006	71.5	71.599999999999994	71.7	71.8	71.900000000000006	72	72.099999999999994	72.2	72.3	72.400000000000006	72.5	72.599999999999994	72.7	72.8	72.900000000000006	73	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.599999999999994	73.7	73.8	73.900000000000006	74	74.099999999999994	74.2	74.3	74.400000000000006	74.5	74.599999999999994	74.7	74.8	74.900000000000006	75	75.099999999999994	75.2	75.3	75.400000000000006	75.5	75.599999999999994	75.7	75.8	75.900000000000006	76	76.099999999999994	76.2	76.3	76.400000000000006	76.5	76.599999999999994	76.7	76.8	76.900000000000006	77	77.099999999999994	77.2	77.3	77.400000000000006	77.5	77.599999999999994	77.7	77.8	77.900000000000006	78	78.099999999999994	78.2	78.3	78.400000000000006	78.5	78.599999999999994	78.7	78.8	78.900000000000006	79	79.099999999999994	79.2	79.3	79.400000000000006	79.5	79.599999999999994	79.7	79.8	79.900000000000006	80	80.099999999999994	80.2	80.3	80.400000000000006	80.5	80.599999999999994	80.7	80.8	80.900000000000006	81	81.099999999999994	81.2	81.3	81.400000000000006	81.5	81.599999999999994	81.7	81.8	81.900000000000006	82	82.1	82.2	82.3	82.4	82.5	82.6	82.7	82.8	82.9	83	83.1	83.2	83.3	83.4	83.5	83.6	83.7	83.8	83.9	84	84.1	84.2	84.3	84.4	84.5	84.6	84.7	84.8	84.9	85	85.1	85.2	85.3	85.4	85.5	85.6	85.7	85.8	85.9	86	86.1	86.2	86.3	86.4	86.5	86.6	86.7	86.8	86.9	87	87.1	87.2	87.3	87.4	87.5	87.6	87.7	87.8	87.9	88	88.1	88.2	88.3	88.4	88.5	88.6	88.7	88.8	88.9	89	89.1	89.2	89.3	89.4	89.5	89.6	89.7	89.8	89.9	90	90.1	90.2	90.3	90.4	90.5	90.6	90.7	90.8	90.9	91	91.1	91.2	91.3	91.4	91.5	91.6	91.7	91.8	91.9	92	92.1	92.2	92.3	92.4	92.5	92.6	92.7	92.8	92.9	93	93.1	93.2	93.3	93.4	93.5	93.6	93.7	93.8	93.9	94	94.1	94.2	94.3	94.4	94.5	94.6	94.7	94.8	94.9	95	95.1	95.2	95.3	95.4	95.5	95.6	95.7	95.8	95.9	96	96.1	96.2	96.3	96.4	96.5	96.6	96.7	96.8	96.9	97	97.1	97.2	97.3	97.4	97.5	97.6	97.7	97.8	97.9	98	98.1	98.2	98.3	98.4	98.5	98.6	98.7	98.8	98.9	99	99.1	99.2	99.3	99.4	99.5	99.6	99.7	99.8	99.9	100	100.1	100.2	100.3	100.4	100.5	100.6	100.7	100.8	100.9	101	101.1	101.2	101.3	101.4	101.5	101.6	101.7	101.8	101.9	102	102.1	102.2	102.3	102.4	102.5	102.6	102.7	102.8	102.9	103	103.1	103.2	103.3	103.4	103.5	103.6	103.7	103.8	103.9	104	104.1	104.2	104.3	104.4	104.5	104.6	104.7	104.8	104.9	105	105.1	105.2	105.3	105.4	105.5	105.6	105.7	105.8	105.9	106	106.1	106.2	106.3	106.4	106.5	106.6	106.7	106.8	106.9	107	107.1	107.2	107.3	107.4	107.5	107.6	107.7	107.8	107.9	108	108.1	108.2	108.3	108.4	108.5	108.6	108.7	108.8	108.9	109	109.1	109.2	109.3	109.4	109.5	109.6	109.7	109.8	109.9	110	110.1	110.2	110.3	110.4	110.5	110.6	110.7	110.8	110.9	111	111.1	111.2	111.3	111.4	111.5	111.6	111.7	111.8	111.9	112	112.1	112.2	112.3	112.4	112.5	112.6	112.7	112.8	112.9	113	113.1	113.2	113.3	113.4	113.5	113.6	113.7	113.8	113.9	114	114.1	114.2	114.3	114.4	114.5	114.6	114.7	114.8	114.9	115	115.1	115.2	115.3	115.4	115.5	115.6	115.7	115.8	115.9	116	116.1	116.2	116.3	116.4	116.5	116.6	116.7	116.8	116.9	117	117.1	117.2	117.3	117.4	117.5	117.6	117.7	117.8	117.9	118	118.1	118.2	118.3	118.4	118.5	118.6	118.7	118.8	118.9	119	119.1	119.2	119.3	119.4	119.5	119.6	119.7	119.8	119.9	120	120.1	120.2	120.3	120.4	120.5	120.6	120.7	120.8	120.9	121	121.1	121.2	121.3	121.4	121.5	121.6	121.7	121.8	121.9	122	122.1	122.2	122.3	122.4	122.5	122.6	122.7	122.8	122.9	123	123.1	123.2	123.3	123.4	123.5	123.6	123.7	123.8	123.9	124	124.1	124.2	124.3	124.4	124.5	124.6	124.7	124.8	124.9	125	125.1	125.2	125.3	125.4	125.5	125.6	125.7	125.8	125.9	126	126.1	126.2	126.3	126.4	126.5	126.6	126.7	126.8	126.9	127	127.1	127.2	127.3	127.4	127.5	127.6	127.7	127.8	127.9	128	128.1	128.19999999999999	128.30000000000001	128.4	128.5	128.6	128.69999999999999	128.80000000000001	128.9	129	129.1	129.19999999999999	129.30000000000001	129.4	129.5	129.6	129.69999999999999	129.80000000000001	129.9	130	130.1	130.19999999999999	130.30000000000001	130.4	130.5	130.6	130.69999999999999	130.80000000000001	130.9	131	131.1	131.19999999999999	131.30000000000001	131.4	131.5	131.6	131.69999999999999	131.80000000000001	131.9	132	132.1	132.19999999999999	132.30000000000001	132.4	132.5	132.6	132.69999999999999	132.80000000000001	132.9	133	133.1	133.19999999999999	133.30000000000001	133.4	133.5	133.6	133.69999999999999	133.80000000000001	133.9	134	134.1	134.19999999999999	134.30000000000001	134.4	134.5	134.6	134.69999999999999	134.80000000000001	134.9	135	135.1	135.19999999999999	135.30000000000001	135.4	135.5	135.6	135.69999999999999	135.80000000000001	135.9	136	136.1	136.19999999999999	136.30000000000001	136.4	136.5	136.6	136.69999999999999	136.80000000000001	136.9	137	137.1	137.19999999999999	137.30000000000001	137.4	137.5	137.6	137.69999999999999	137.80000000000001	137.9	138	138.1	138.19999999999999	138.30000000000001	138.4	138.5	138.6	138.69999999999999	138.80000000000001	138.9	139	139.1	139.19999999999999	139.30000000000001	139.4	139.5	139.6	139.69999999999999	139.80000000000001	139.9	140	140.1	140.19999999999999	140.30000000000001	140.4	140.5	140.6	140.69999999999999	140.80000000000001	140.9	141	141.1	141.19999999999999	141.30000000000001	141.4	141.5	141.6	141.69999999999999	141.80000000000001	141.9	142	142.1	142.19999999999999	142.30000000000001	142.4	142.5	142.6	142.69999999999999	142.80000000000001	142.9	143	143.1	143.19999999999999	143.30000000000001	143.4	143.5	143.6	143.69999999999999	143.80000000000001	143.9	144	144.1	144.19999999999999	144.30000000000001	144.4	144.5	144.6	144.69999999999999	144.80000000000001	144.9	145	1.6739342361983103E-4	1.6850914981031602E-4	1.6958953405638803E-4	1.70682738718787E-4	1.7181410525987103E-4	1.7295439200819705E-4	1.7404472489924801E-4	1.7517647918266301E-4	1.7635304232130705E-4	1.7758243567976797E-4	1.7859802355062803E-4	1.7987731492260004E-4	1.8100947879479999E-4	1.8208518403627406E-4	1.8335028781451803E-4	1.8448650740601603E-4	1.8560305925403205E-4	1.8678805507531005E-4	1.8791862749844502E-4	1.8912519351261105E-4	1.9038354752823103E-4	1.9154566039986405E-4	1.9258716659570403E-4	1.9378603968898302E-4	1.9497816648548404E-4	1.9619647340560504E-4	1.9745343697763907E-4	1.9872625036836407E-4	1.9998745378370305E-4	2.0123861759317299E-4	2.0251595192157903E-4	2.0379907656036206E-4	2.0503472167198402E-4	2.0631089458795904E-4	2.0757363202650702E-4	2.0883429109507103E-4	2.1006911917017309E-4	2.1131452718957204E-4	2.1249338974964411E-4	2.1389846877467909E-4	2.15305279928979E-4	2.1657449155840404E-4	2.1790481286931197E-4	2.1916849089599109E-4	2.2057652491963209E-4	2.2182829817621205E-4	2.2324471645010201E-4	2.2455393039652605E-4	2.2604308550846312E-4	2.2732022900172805E-4	2.2859897331531506E-4	2.29948583056912E-4	2.31354090539052E-4	2.3268384753701198E-4	2.3418352615316604E-4	2.3544143418001906E-4	2.3684758113901703E-4	2.38275229452996E-4	2.3961427088195706E-4	2.4107429223123802E-4	2.423911640948521E-4	2.4387997119482005E-4	2.4535234820053406E-4	2.4680333171014408E-4	2.4828390263896403E-4	2.4977630456265011E-4	2.5118516773343604E-4	2.5276085092634299E-4	2.5410577429925212E-4	2.5556215536351402E-4	2.5716419331248092E-4	2.5874002403715511E-4	2.6014762892619006E-4	2.61622847358349E-4	2.6319260339210504E-4	2.6463753008989306E-4	2.6611758056707403E-4	2.6760194378493298E-4	2.6914009000175108E-4	2.7066540532923509E-4	2.722426857834641E-4	2.7382480865734799E-4	2.7533358707687507E-4	2.769827441071361E-4	2.7848869824893412E-4	2.8022362047209305E-4	2.8174990193579306E-4	2.8331126531209305E-4	2.8503891543681705E-4	2.8660906452734008E-4	2.8819155197217107E-4	2.9001617038935408E-4	2.9143462794819006E-4	2.9283640811692604E-4	2.9487915220144411E-4	2.9681960785682513E-4	2.9805121502920903E-4	2.9984506071875806E-4	3.0127316198417603E-4	3.0331594615593107E-4	3.0459976256371808E-4	3.0638686687600405E-4	3.0805688703653913E-4	3.0960081414723703E-4	3.1135339448995112E-4	3.1309244449855407E-4	3.148699548548251E-4	3.166381867046661E-4	3.1844593117868005E-4	3.2023915891291304E-4	3.2213771903538306E-4	3.23925501918959E-4	3.2569055919066513E-4	3.2748534860371905E-4	3.2932748568824518E-4	3.3115682847164002E-4	3.3290609523474809E-4	3.3485795200675607E-4	3.3663920458834704E-4	3.3849656979887402E-4	3.4042620320774209E-4	3.4231512971332113E-4	3.44065391974946E-4	3.4617057482923117E-4	3.47940142578958E-4	3.4995353855638998E-4	3.5151363261979012E-4	3.5346581466617205E-4	3.5550860502378605E-4	3.5730390483384615E-4	3.5935789636534602E-4	3.6127245279736513E-4	3.6313762117541804E-4	3.6510053803652802E-4	3.6720616108686099E-4	3.6918619325392602E-4	3.7110746759086107E-4	3.7313169645698303E-4	3.7507020773698904E-4	3.7720545990940405E-4	3.7926717410918012E-4	3.8127429141895892E-4	3.8326209947693498E-4	3.8531864116023412E-4	3.8777264655160711E-4	3.8953488709429003E-4	3.9117594964656403E-4	3.9310856206315506E-4	3.9590391447568405E-4	3.9809294114981407E-4	4.0007661114755815E-4	4.02119076636828E-4	4.0429129253107606E-4	4.0652664057826328E-4	4.0882314767947612E-4	4.10733832945773E-4	4.1270532975413608E-4	4.1516747449131113E-4	4.1764268953589314E-4	4.1978515136667201E-4	4.2171664067847006E-4	4.2405863270919493E-4	4.2632434096073117E-4	4.28815426872189E-4	4.3099803784931199E-4	4.3317385734117713E-4	4.3546986066933811E-4	4.3798795296289212E-4	4.4018419317392817E-4	4.4267045248714502E-4	4.4497276749744821E-4	4.4722320317903724E-4	4.4974009466374891E-4	4.5190726483152599E-4	4.5425510580622498E-4	4.5700449898506513E-4	4.5935830384722005E-4	4.6150374430340308E-4	4.6405628470461304E-4	4.6622655553139002E-4	4.6876304388187402E-4	4.7120941018297612E-4	4.7388465154711822E-4	4.7646011030250509E-4	4.788424003822182E-4	4.8119098245974804E-4	4.8353230552720624E-4	4.8581292657742309E-4	4.8824354241683104E-4	4.9125243044920608E-4	4.9397696710817927E-4	4.9668868321918816E-4	4.9928991367030227E-4	5.0177149580350495E-4	5.0424284984033224E-4	5.0640037980448718E-4	5.0948115958852002E-4	5.1244041730973394E-4	5.1501196059101808E-4	5.1782423862056825E-4	5.2049827144896627E-4	5.23343487062806E-4	5.2593211314725925E-4	5.2874903295756811E-4	5.3136547684255893E-4	5.3419349144427902E-4	5.36954774013821E-4	5.3975750620670489E-4	5.4287027626156819E-4	5.4518832878769916E-4	5.4871580208012006E-4	5.5112719699450209E-4	5.5436495721462116E-4	5.5703086420308824E-4	5.5976751200924107E-4	5.6285192673839193E-4	5.6580935218411912E-4	5.6850598755553211E-4	5.715643549183961E-4	5.7483758077018013E-4	5.7752189662431527E-4	5.8057331090247512E-4	5.8366459164278914E-4	5.8653387718132115E-4	5.9009772162499407E-4	5.9302143491296209E-4	5.9590219567772005E-4	5.9903903673694215E-4	6.0200386032046227E-4	6.0541302006871303E-4	6.0842759426513627E-4	6.1171944008561101E-4	6.1491686599948617E-4	6.1780077508778015E-4	6.2066795580630627E-4	6.2460127284845424E-4	6.2798164778951106E-4	6.3097878284649707E-4	6.3439454573124615E-4	6.3762791143386131E-4	6.4084194597414012E-4	6.4405676544935337E-4	6.4743875538064407E-4	6.5085578908835313E-4	6.5441523972346318E-4	6.5762489656314023E-4	6.6092821082648634E-4	6.6448231909293912E-4	6.683275558401541E-4	6.708209335021942E-4	6.7516855647644107E-4	6.7804505108599812E-4	6.8204266480522801E-4	6.8564364752649607E-4	6.8959972497836916E-4	6.9291057925864607E-4	6.9633903565499906E-4	7.0020114267174195E-4	7.0360640617913521E-4	7.0739270461293413E-4	7.1107091487853508E-4	7.1442846682018399E-4	7.195473305480842E-4	7.2309057451354613E-4	7.2628790248671225E-4	7.3001981136427724E-4	7.3366470385044632E-4	7.3756903718658821E-4	7.4147745477460105E-4	7.4545635086393917E-4	7.4954484792855223E-4	7.5312389589514113E-4	7.575066719034873E-4	7.610932605744842E-4	7.6554644495991319E-4	7.6949887095235404E-4	7.7329872153425417E-4	7.7767561606833634E-4	7.8154182891967613E-4	7.8563156121607509E-4	7.8925249943264308E-4	7.9152344728980006E-4	7.9610005313500226E-4	8.0070489457949898E-4	8.0573650578548786E-4	8.1025374378534032E-4	8.1476485363999717E-4	8.1930733062274112E-4	8.2408074925312497E-4	8.2831582470830798E-4	8.3244777334510426E-4	8.3680458003191607E-4	8.4070763181305597E-4	8.442218823085032E-4	8.4786167655117011E-4	8.5292843976356332E-4	8.5854777588932336E-4	8.6384414062059211E-4	8.6907043167780819E-4	8.7306304514226621E-4	8.7783811875196901E-4	8.8287377888620407E-4	8.8741114877581996E-4	8.9196533826460523E-4	8.9649906919344409E-4	9.018138640801411E-4	9.0660221559436534E-4	9.1169525435120407E-4	9.1662082663842334E-4	9.2119766548283432E-4	9.2648719526486508E-4	9.3197740646043135E-4	9.3615273635425426E-4	9.4106941936214332E-4	9.4671365450136236E-4	9.5010949756957135E-4	9.552593200695443E-4	9.6187056039357701E-4	9.6674046667947025E-4	9.7184708191145014E-4	9.7746767472503202E-4	9.8339679436861612E-4	9.8795342207195244E-4	9.9360555587063538E-4	9.9945322188283369E-4	1.0050182205358102E-3	1.0096416759871898E-3	1.0156298692915501E-3	1.02103008066254E-3	1.0265032148998301E-3	1.0325149029886203E-3	1.0385062637841599E-3	1.0436082951689098E-3	1.04947702509299E-3	1.0555627150712601E-3	1.0614933214787602E-3	1.0667585355623602E-3	1.0732331743639402E-3	1.0795079936086103E-3	1.0854117516995801E-3	1.0906918910268501E-3	1.0966866866929101E-3	1.1029212162154299E-3	1.1082947592878001E-3	1.1143139592331803E-3	1.1215909119244201E-3	1.12746562517206E-3	1.1337175600387706E-3	1.1402787792763104E-3	1.1456777789207605E-3	1.1533343134135401E-3	1.1592102011024901E-3	1.1658639742008702E-3	1.1725797695076004E-3	1.1784175065024404E-3	1.1851937997883102E-3	1.1934050554767803E-3	1.2004877396916205E-3	1.2053483187703001E-3	1.2131151610927705E-3	1.2199223390201798E-3	1.2264426097208403E-3	1.2339321056137802E-3	1.2418137731264401E-3	1.2482218547765602E-3	1.2554976443388901E-3	1.26185941465727E-3	1.26974303732695E-3	1.27682426783185E-3	1.2845715394800103E-3	1.2930679400405504E-3	1.3002348392882604E-3	1.3070199465345302E-3	1.3153805431672602E-3	1.3223500559476002E-3	1.3307133402862604E-3	1.3380003921877402E-3	1.3456902840388899E-3	1.3547484218454804E-3	1.36170480336269E-3	1.3697488399714603E-3	1.3783563174868904E-3	1.3846512753391601E-3	1.3934448624542102E-3	1.4022556510131302E-3	1.4100855243567407E-3	1.4183483067898301E-3	1.4272000066756401E-3	1.4351869332566703E-3	1.4418278867202301E-3	1.45146201318232E-3	1.4622846557808601E-3	1.4703151272329703E-3	1.4780731771682804E-3	1.4882711531280701E-3	1.4967425937382204E-3	1.5047524280751502E-3	1.5167735165030104E-3	1.5243595819179404E-3	1.5343103468035903E-3	1.5431962758457899E-3	1.5504037126414601E-3	1.5633289031569103E-3	1.57119778229906E-3	1.5795581191828903E-3	1.5919636781769001E-3	1.6004392472461499E-3	1.61156410209225E-3	1.6203850254265407E-3	1.6310224994130502E-3	1.6426013245395903E-3	1.6507415956105104E-3	1.6610850069880407E-3	1.6729963892712803E-3	1.6821918121721899E-3	1.6934363716364102E-3	1.7027865064494002E-3	1.71497498583483E-3	1.7247950468004102E-3	1.7378682864587301E-3	1.7483151150056303E-3	1.7584852232612204E-3	1.7684744415907103E-3	1.7812394369125103E-3	1.7922928783149603E-3	1.8038627994318203E-3	1.81598641602539E-3	1.82784978663932E-3	1.83971355291046E-3	1.8513854284604105E-3	1.8646612217481304E-3	1.8778241656563803E-3	1.8901219279286105E-3	1.9010940827359601E-3	1.9133303561354601E-3	1.9259365737371102E-3	1.9392451017278905E-3	1.9542929822396805E-3	1.9659646025568401E-3	1.9802065831706905E-3	1.9912925509595705E-3	1.9999255471330004E-3	2.0199928314846901E-3	2.0333818549505608E-3	2.0483815964696807E-3	2.0606095094761298E-3	2.0745414628973607E-3	2.0895874866517904E-3	2.1047708835429607E-3	2.1178906553611905E-3	2.1344121178482694E-3	2.1465212390522604E-3	2.1625829963441302E-3	2.1764713352619498E-3	2.1932794164691398E-3	2.2108337662530503E-3	2.2247594442483206E-3	2.2418902196593509E-3	2.257766841705301E-3	2.2717744157541098E-3	2.2910952440434004E-3	2.3038134685165303E-3	2.3231685045184106E-3	2.3393603989819108E-3	2.3567551335139793E-3	2.3740659510288094E-3	2.3905958957004402E-3	2.4081679857337001E-3	2.4267777103484903E-3	2.4442527924576109E-3	2.4618346747367899E-3	2.4809912151829714E-3	2.4970871013431603E-3	2.5148403381985494E-3	2.5380483933993996E-3	2.5550889753522695E-3	2.5748971231130294E-3	2.594776152976631E-3	2.6145967141557509E-3	2.6331564103787E-3	2.6501047712482006E-3	2.6786585900038895E-3	2.6985927255907902E-3	2.7202119017986906E-3	2.7394866257376099E-3	2.7594860486372507E-3	2.7851531871938202E-3	2.8064619303617895E-3	2.8273267331686003E-3	2.8547230080656406E-3	2.8733325052103407E-3	2.8998680491879002E-3	2.9242147255029408E-3	2.9436498786702204E-3	2.9686438478016904E-3	2.9916533946413E-3	3.0177756587251303E-3	3.0452123688102903E-3	3.0690167230881999E-3	3.09527490578423E-3	3.1210356955582701E-3	3.1468496374721898E-3	3.1757030685108205E-3	3.2006778088441408E-3	3.230523097489921E-3	3.2604023388197404E-3	3.2839136227773317E-3	3.3158156837711896E-3	3.3453880142358399E-3	3.3794837815928004E-3	3.4073906359570107E-3	3.4330598045707998E-3	3.4640097529649513E-3	3.4991070300997699E-3	3.5319449644474706E-3	3.5618009133699699E-3	3.5953016862574011E-3	3.6219616608404114E-3	3.6607984044131005E-3	3.6965217831641606E-3	3.7302532260936002E-3	3.7636825920229415E-3	3.8010230355858998E-3	3.8401354360867003E-3	3.8747344083100007E-3	3.9148053073350102E-3	3.95022119312082E-3	3.9904519822349096E-3	4.0294179703370889E-3	4.069664996988181E-3	4.114591188127719E-3	4.1510321008998412E-3	4.1964429050842713E-3	4.2352636361656414E-3	4.2799762190877597E-3	4.3266711311696618E-3	4.3687945454820099E-3	4.4133226968094009E-3	4.4622296930267816E-3	4.5080604079137908E-3	4.5524115687345492E-3	4.6072709700870395E-3	4.6602461657508712E-3	4.7091094973915615E-3	4.7661662900156205E-3	4.8198040139426912E-3	4.8731923160001316E-3	4.9278406358023606E-3	4.9842243658041021E-3	5.0386586194712205E-3	5.0950109016898708E-3	5.1558823548516104E-3	5.2149620688814397E-3	5.2812099090830426E-3	5.3503434805851719E-3	5.4102932295562707E-3	5.4726631506993922E-3	5.5455848199893092E-3	5.6089827282429202E-3	5.6816127284690507E-3	5.7543721312350807E-3	5.8279726803148711E-3	5.90097857786177E-3	5.977009832331401E-3	6.0640475514574296E-3	6.1405799300016505E-3	6.2251786392105903E-3	6.3056617668539212E-3	6.3936710189971208E-3	6.4849325867406904E-3	6.56938086597781E-3	6.6584536770903707E-3	6.7489347501881901E-3	6.8407849420044102E-3	6.9340643690498811E-3	7.0373643128923214E-3	7.1419894060723715E-3	7.2556291218188228E-3	7.3712521151407225E-3	7.4884309151280713E-3	7.6053979591740005E-3	7.7255548958203501E-3	7.8486832690369702E-3	7.9760791944553638E-3	8.1068295644896819E-3	8.2456435535310513E-3	8.3979772895249518E-3	8.5447747965924099E-3	8.6905433826060807E-3	8.8422819648831426E-3	8.997955217875003E-3	9.1595248743943751E-3	9.325779187325944E-3	9.4983454645881805E-3	9.6766401810608697E-3	9.861031222856094E-3	1.0062811388466302E-2	1.0277024100376899E-2	1.0485938259710802E-2	1.0696698063275499E-2	1.0915321094061702E-2	1.11430465964092E-2	1.1379859922893799E-2	1.1626196119146301E-2	1.1882674597506703E-2	1.2149895439280302E-2	1.2428702362283E-2	1.27349186811555E-2	1.3062633088130202E-2	1.3388513349287505E-2	1.3716571128266802E-2	1.4060428809982003E-2	1.44209803058997E-2	1.4799518566235501E-2	1.5197627405544598E-2	1.5616357514190099E-2	1.60572784852397E-2	1.65221528118468E-2	1.70257360669934E-2	1.7584572577777801E-2	1.8155426233060004E-2	1.8733781697115506E-2	1.9339201561469201E-2	1.9983379106798205E-2	2.0669311834210304E-2	2.1400512909141699E-2	2.2192969178978703E-2	2.3015597943205998E-2	2.3908443274891496E-2	2.4865018959347701E-2	2.5951457268493801E-2	2.7110056282019498E-2	2.8319033945502795E-2	2.9575737374485805E-2	3.0913226818911899E-2	3.23582208413941E-2	3.3917789379814697E-2	3.5603915135882708E-2	3.7430060394639308E-2	3.9488914752125306E-2	4.1460804284891607E-2	4.36608290505755E-2	4.6069116331470698E-2	4.8506993607833108E-2	5.0891215251485503E-2	5.3131437348269306E-2	5.5137257731071608E-2	5.6862989561101709E-2	5.8293669622698309E-2	5.9270213793492697E-2	5.9690219226213509E-2	5.9523621410579111E-2	5.8790010402632605E-2	5.7580296236264608E-2	5.6054229526864396E-2	5.4235371276934799E-2	5.2156212080112209E-2	4.9904584392008206E-2	4.7570017098842003E-2	4.5237101036324306E-2	4.3075310849722805E-2	4.10541468029086E-2	3.91467662496549E-2	3.7359285345295701E-2	3.5692520204879799E-2	3.4143570228729304E-2	3.2707586914808899E-2	3.1377996241100298E-2	3.0145286538362102E-2	2.89654638105891E-2	2.7822877791151803E-2	2.6722870556799203E-2	2.5706430945851098E-2	2.48195201967359E-2	2.3982526018541995E-2	2.3201457066435002E-2	2.2472398289936708E-2	2.1786931290857597E-2	2.1144968518243507E-2	2.0540782043014304E-2	1.9969878694107809E-2	1.9402129898778108E-2	1.88813629850423E-2	1.8322836862572602E-2	1.7851900053705499E-2	1.7411614993263502E-2	1.6989545320811202E-2	1.6595064333487505E-2	1.62139286115991E-2	1.5856857078229401E-2	1.5510859500112304E-2	1.51876047602731E-2	1.4876318184467401E-2	1.4572310636857301E-2	1.42784837186296E-2	1.3953921664524502E-2	1.3678507685230603E-2	1.3423527959779002E-2	1.3173300154245398E-2	1.2933474816677004E-2	1.2715653942728798E-2	1.2493731382613801E-2	1.22912726297167E-2	1.2087009640077502E-2	1.18777529845089E-2	1.1707579510184704E-2	1.1524017404565701E-2	1.1299524579153201E-2	1.1122704092931503E-2	1.0965071109875903E-2	1.0799661261332501E-2	1.0651801213394003E-2	1.0499534982946698E-2	1.03570749142515E-2	1.0213323202447201E-2	1.0075902475167898E-2	9.948443966766302E-3	9.8154957373275536E-3	9.6709438098210518E-3	9.5357797501963004E-3	9.4236376350813732E-3	9.3063429291892329E-3	9.1885992489872635E-3	9.0852126472471609E-3	8.9803527780360597E-3	8.8700541338776629E-3	8.7763268437640023E-3	8.6823123072574098E-3	8.5892492239304213E-3	8.4903063287328703E-3	8.4070800602045019E-3	8.3197489881151505E-3	8.2244216477198075E-3	8.118251740515647E-3	8.0281476720864206E-3	7.9521362335494301E-3	7.876323609932373E-3	7.7963873751408517E-3	7.7200284887549517E-3	7.6488501483368103E-3	7.5698856325935905E-3	7.510940022812362E-3	7.4414941913729616E-3	7.3744881150354198E-3	7.2904202118519107E-3	7.2319707769151909E-3	7.1606141226436409E-3	7.09773580697768E-3	7.0327946309769098E-3	6.9725790203478818E-3	6.9173028953390323E-3	6.855224793480612E-3	6.8021196333398906E-3	6.7428673852114327E-3	6.6908900996062006E-3	6.6461429022377011E-3	6.5937309083563709E-3	6.5128571336126508E-3	6.4730859965080106E-3	6.4134267679491113E-3	6.3782367866649014E-3	6.3174944107374604E-3	6.2709724135971119E-3	6.2394706962007511E-3	6.1894651979666621E-3	6.1364073714723815E-3	6.0866601972158017E-3	6.0509190785528709E-3	6.0248865715295695E-3	5.9636919829460415E-3	5.9376390507985414E-3	5.8756906985700111E-3	5.8348064059298207E-3	5.8008388874246607E-3	5.7679532091394299E-3	5.7306421432676028E-3	5.6907261725566609E-3	5.6589611771303604E-3	5.6269293309231909E-3	5.5847532286993906E-3	5.5567114002872901E-3	5.5258330798145612E-3	5.486202942784223E-3	5.4424138184832006E-3	5.4182063304848913E-3	5.3802368326224996E-3	5.3395686103256618E-3	5.3160522046227909E-3	5.2879301846212711E-3	5.2535627633939321E-3	5.2161140386832996E-3	5.1984488053974306E-3	5.1692896877399306E-3	5.1273856639526298E-3	5.1111659742100407E-3	5.0698086408020107E-3	5.0524956624104092E-3	5.014554038650039E-3	4.9833246349211919E-3	4.955873720584582E-3	4.9420604049739318E-3	4.9084490454159814E-3	4.8905928850010508E-3	4.8477015747820998E-3	4.8316507721534417E-3	4.81850341884839E-3	4.7906625656903021E-3	4.7592746570043407E-3	4.7491251500170212E-3	4.7256687631412313E-3	4.7050299607673107E-3	4.6767869705172695E-3	4.6429106949226109E-3	4.6174791796100099E-3	4.5943449182477697E-3	4.5811558030448406E-3	4.5571535094380399E-3	4.5386063260232411E-3	4.5149278396986493E-3	4.4957231480404411E-3	4.4821013145225205E-3	4.4512018296594107E-3	4.4344579181386503E-3	4.4240776729580098E-3	4.3945235555742004E-3	4.3715021959196028E-3	4.3471303171472193E-3	4.3315587273521508E-3	4.3119558923120603E-3	4.2996680542784415E-3	4.283343800023192E-3	4.2580967714190903E-3	4.2465790899129411E-3	4.2285015468742203E-3	4.2064392963063503E-3	4.1972007041360211E-3	4.1627061306337004E-3	4.1559480558077495E-3	4.1402748331402601E-3	4.1235488564905394E-3	4.1070256103042102E-3	4.0916262237223819E-3	4.0702578809530821E-3	4.059817546584161E-3	4.0364260446406819E-3	4.0306487029037321E-3	4.0070781063391613E-3	3.9898504112920712E-3	3.9874278784962705E-3	3.9713421374521002E-3	3.9442000412955609E-3	3.9292061502903802E-3	3.9205201092072511E-3	3.8885370233251206E-3	3.8712620871553705E-3	3.8700546780948905E-3	3.8559345090671605E-3	3.8375640681882007E-3	3.8266382692639404E-3	3.8106591642292197E-3	3.8010569822144401E-3	3.7908845726555809E-3	3.7653305761788411E-3	3.7526474665090402E-3	3.7412782458844307E-3	3.7252914830477302E-3	3.7115693075257905E-3	3.7132989519638405E-3	3.7043703628080009E-3	3.690735080629331E-3	3.6810873479962611E-3	3.6711765726670908E-3	3.6564588401487397E-3	3.6416634530214904E-3	3.63160039311833E-3	3.6225721304183698E-3	3.6163784963454699E-3	3.6053710704565811E-3	3.5877384493004411E-3	3.57187564947302E-3	3.5595118937748202E-3	3.5563244549076506E-3	3.5365915360817007E-3	3.5303729801644899E-3	3.5166256057441894E-3	3.5087465232572705E-3	3.4937069096983306E-3	3.4915880121307104E-3	3.4763667214659406E-3	3.4651661769537203E-3	3.4611664343959505E-3	3.4385910109975314E-3	3.4321304533547902E-3	3.4203164951783706E-3	3.4151510704052801E-3	3.4051868111839904E-3	3.3841287181478209E-3	3.3844926419078309E-3	3.369484997287051E-3	3.37150645349399E-3	3.3486813082914107E-3	3.3489569532287001E-3	3.3435821884557309E-3	3.3282389466567906E-3	3.3178521734520397E-3	3.3180960954267299E-3	3.2964887714572004E-3	3.2945512832426409E-3	3.2903775940172309E-3	3.2690714254421005E-3	3.2639491437793408E-3	3.2519335383465308E-3	3.2527282820298403E-3	3.2390387775600008E-3	3.2271496435281109E-3	3.2237250776200811E-3	3.2174339696052602E-3	3.2038293831105503E-3	3.1950700445155405E-3	3.1886851537457602E-3	3.1817809764374612E-3	3.1728670705184901E-3	3.1747651163739105E-3	3.1647186364854208E-3	3.1503731663696404E-3	3.1455654404420209E-3	3.1268407448114808E-3	3.1146752385656303E-3	3.1241847953033209E-3	3.1149774337253305E-3	3.1029997060091608E-3	3.0983381377612204E-3	3.0963687795501705E-3	3.0766882444077004E-3	3.0720392377945704E-3	3.068168870562171E-3	3.0678834722107804E-3	3.0546837403185503E-3	3.0437145773436012E-3	3.0375481601273308E-3	3.0316828649578601E-3	3.0260678211447298E-3	3.0093275871653914E-3	3.0068997611112803E-3	2.9941556067276699E-3	2.9935148170857104E-3	2.9870442096895404E-3	2.9827923100286301E-3	2.9785221556881498E-3	2.9627478747804403E-3	2.9685837404587806E-3	2.9581375828624515E-3	2.9569131036788396E-3	2.9449886936631898E-3	2.9350131778500799E-3	2.933216222799451E-3	2.9234668181458002E-3	2.9159896431013503E-3	2.9182050112837197E-3	2.9070892712982506E-3	2.8962159670223001E-3	2.8910782695198496E-3	2.8953441642847301E-3	2.8874739002224909E-3	2.8766082574056598E-3	2.8686016785612702E-3	2.860970357261081E-3	2.8603138971328807E-3	2.85554182988061E-3	2.8410090651390402E-3	2.8371605271799204E-3	2.8320143608493403E-3	2.8269704087478401E-3	2.8217650737279699E-3	2.8185362197712402E-3	2.8177209290102495E-3	2.804593071852541E-3	2.7968721970138694E-3	2.7938876714177809E-3	2.7973963364892503E-3	2.7942820571908106E-3	2.7871066620673512E-3	2.7703768053743707E-3	2.7696958270407002E-3	2.7635428416755313E-3	2.7587831648554408E-3	2.7495128539380305E-3	2.7448386109835202E-3	2.7461504485902909E-3	2.7433904948580903E-3	2.7374291785906709E-3	2.7245344293528005E-3	2.7208168932002803E-3	2.7165487705298401E-3	2.7211623691093803E-3	2.7122919126041801E-3	2.6987542106915704E-3	2.6946006437055699E-3	2.7021462945935803E-3	2.6932176798115303E-3	2.687155869056131E-3	2.6816416454845606E-3	2.6796073340894701E-3	2.6719466277770505E-3	2.6588845733057603E-3	2.661173275717541E-3	2.6555363433052506E-3	2.6586555046530301E-3	2.6423268340866105E-3	2.6404675321774307E-3	2.639621791904411E-3	2.6413807914320211E-3	2.6291282028534707E-3	2.6228587883639506E-3	2.6211199893500202E-3	2.6070575408598104E-3	2.6160915429040807E-3	2.6060702359880601E-3	2.5959254660475402E-3	2.59742849532512E-3	2.6010100471788302E-3	2.5866612134644298E-3	2.5824072724951607E-3	2.57719992988184E-3	2.5738266096504499E-3	2.5752564403990499E-3	2.576583741622721E-3	2.5626795926231198E-3	2.5585542077923508E-3	2.5484899023937003E-3	2.55187925316098E-3	2.5368756326401795E-3	2.5399167132524403E-3	2.5347913715013212E-3	2.5408015121930506E-3	2.53146881629405E-3	2.5282266667361508E-3	2.5262462343212597E-3	2.526371146508511E-3	2.5221566522510607E-3	2.5201898804741506E-3	2.5116078752390998E-3	2.5099014288518903E-3	2.5003137852276508E-3	2.5077551260915499E-3	2.5004838023653009E-3	2.4952563801615701E-3	2.4853904866856003E-3	2.4884618708265103E-3	2.4799040496839503E-3	2.4781843911667908E-3	2.47304773630875E-3	2.4745753985015604E-3	2.47116837522023E-3	2.4618111566362005E-3	2.4590777213339804E-3	2.4576983208637396E-3	2.4568555444670201E-3	2.4510460534112794E-3	2.4512781827706301E-3	2.4440451243422294E-3	2.44105119404112E-3	2.4365633096056702E-3	2.4311508847451001E-3	2.4272598714204004E-3	2.4192984294164597E-3	2.4244061834550598E-3	2.4231506320789805E-3	2.4159208843856001E-3	2.4111458204281594E-3	2.4073415285411704E-3	2.4096876603002899E-3	2.4095622001567203E-3	2.4036307145933605E-3	2.3976922926992701E-3	2.3922069642510198E-3	2.383126763966981E-3	2.3765936066272599E-3	2.3806738407512605E-3	2.3754091859514597E-3	2.3774610688336805E-3	2.377333467687591E-3	2.36909758937956E-3	2.3605020832357599E-3	2.3642205032735003E-3	2.3562429681508296E-3	2.3585391039361299E-3	2.3563642566461103E-3	2.3520643507047895E-3	2.3444673025135704E-3	2.3472233102240104E-3	2.3501567453324008E-3	2.33663864587944E-3	2.3406470581782898E-3	2.3350833425044605E-3	2.330570228821971E-3	2.3251532246789802E-3	2.31831903637429E-3	2.3224227897240398E-3	2.3183922155483403E-3	2.3233102135837803E-3	linear, damping ratio=0.05	35	35.1	35.200000000000003	35.300000000000011	35.4	35.5	35.6	35.700000000000003	35.800000000000011	35.9	36	36.1	36.200000000000003	36.300000000000011	36.4	36.5	36.6	36.700000000000003	36.800000000000011	36.9	37	37.1	37.200000000000003	37.300000000000011	37.4	37.5	37.6	37.700000000000003	37.800000000000011	37.9	38	38.1	38.200000000000003	38.300000000000011	38.4	38.5	38.6	38.700000000000003	38.800000000000011	38.9	39	39.1	39.200000000000003	39.300000000000011	39.4	39.5	39.6	39.700000000000003	39.800000000000011	39.9	40	40.1	40.200000000000003	40.300000000000011	40.4	40.5	40.6	40.700000000000003	40.800000000000011	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	55.5	55.6	55.7	55.8	55.9	56	56.1	56.2	56.3	56.4	56.5	56.6	56.7	56.8	56.9	57	57.1	57.2	57.3	57.4	57.5	57.6	57.7	57.8	57.9	58	58.1	58.2	58.3	58.4	58.5	58.6	58.7	58.8	58.9	59	59.1	59.2	59.3	59.4	59.5	59.6	59.7	59.8	59.9	60	60.1	60.2	60.3	60.4	60.5	60.6	60.7	60.8	60.9	61	61.1	61.2	61.3	61.4	61.5	61.6	61.7	61.8	61.9	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.2	63.3	63.4	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.3	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.599999999999994	65.7	65.8	65.900000000000006	66	66.099999999999994	66.2	66.3	66.400000000000006	66.5	66.599999999999994	66.7	66.8	66.900000000000006	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.599999999999994	67.7	67.8	67.900000000000006	68	68.099999999999994	68.2	68.3	68.400000000000006	68.5	68.599999999999994	68.7	68.8	68.900000000000006	69	69.099999999999994	69.2	69.3	69.400000000000006	69.5	69.599999999999994	69.7	69.8	69.900000000000006	70	70.099999999999994	70.2	70.3	70.400000000000006	70.5	70.599999999999994	70.7	70.8	70.900000000000006	71	71.099999999999994	71.2	71.3	71.400000000000006	71.5	71.599999999999994	71.7	71.8	71.900000000000006	72	72.099999999999994	72.2	72.3	72.400000000000006	72.5	72.599999999999994	72.7	72.8	72.900000000000006	73	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.599999999999994	73.7	73.8	73.900000000000006	74	74.099999999999994	74.2	74.3	74.400000000000006	74.5	74.599999999999994	74.7	74.8	74.900000000000006	75	75.099999999999994	75.2	75.3	75.400000000000006	75.5	75.599999999999994	75.7	75.8	75.900000000000006	76	76.099999999999994	76.2	76.3	76.400000000000006	76.5	76.599999999999994	76.7	76.8	76.900000000000006	77	77.099999999999994	77.2	77.3	77.400000000000006	77.5	77.599999999999994	77.7	77.8	77.900000000000006	78	78.099999999999994	78.2	78.3	78.400000000000006	78.5	78.599999999999994	78.7	78.8	78.900000000000006	79	79.099999999999994	79.2	79.3	79.400000000000006	79.5	79.599999999999994	79.7	79.8	79.900000000000006	80	80.099999999999994	80.2	80.3	80.400000000000006	80.5	80.599999999999994	80.7	80.8	80.900000000000006	81	81.099999999999994	81.2	81.3	81.400000000000006	81.5	81.599999999999994	81.7	81.8	81.900000000000006	82	82.1	82.2	82.3	82.4	82.5	82.6	82.7	82.8	82.9	83	83.1	83.2	83.3	83.4	83.5	83.6	83.7	83.8	83.9	84	84.1	84.2	84.3	84.4	84.5	84.6	84.7	84.8	84.9	85	85.1	85.2	85.3	85.4	85.5	85.6	85.7	85.8	85.9	86	86.1	86.2	86.3	86.4	86.5	86.6	86.7	86.8	86.9	87	87.1	87.2	87.3	87.4	87.5	87.6	87.7	87.8	87.9	88	88.1	88.2	88.3	88.4	88.5	88.6	88.7	88.8	88.9	89	89.1	89.2	89.3	89.4	89.5	89.6	89.7	89.8	89.9	90	90.1	90.2	90.3	90.4	90.5	90.6	90.7	90.8	90.9	91	91.1	91.2	91.3	91.4	91.5	91.6	91.7	91.8	91.9	92	92.1	92.2	92.3	92.4	92.5	92.6	92.7	92.8	92.9	93	93.1	93.2	93.3	93.4	93.5	93.6	93.7	93.8	93.9	94	94.1	94.2	94.3	94.4	94.5	94.6	94.7	94.8	94.9	95	95.1	95.2	95.3	95.4	95.5	95.6	95.7	95.8	95.9	96	96.1	96.2	96.3	96.4	96.5	96.6	96.7	96.8	96.9	97	97.1	97.2	97.3	97.4	97.5	97.6	97.7	97.8	97.9	98	98.1	98.2	98.3	98.4	98.5	98.6	98.7	98.8	98.9	99	99.1	99.2	99.3	99.4	99.5	99.6	99.7	99.8	99.9	100	100.1	100.2	100.3	100.4	100.5	100.6	100.7	100.8	100.9	101	101.1	101.2	101.3	101.4	101.5	101.6	101.7	101.8	101.9	102	102.1	102.2	102.3	102.4	102.5	102.6	102.7	102.8	102.9	103	103.1	103.2	103.3	103.4	103.5	103.6	103.7	103.8	103.9	104	104.1	104.2	104.3	104.4	104.5	104.6	104.7	104.8	104.9	105	105.1	105.2	105.3	105.4	105.5	105.6	105.7	105.8	105.9	106	106.1	106.2	106.3	106.4	106.5	106.6	106.7	106.8	106.9	107	107.1	107.2	107.3	107.4	107.5	107.6	107.7	107.8	107.9	108	108.1	108.2	108.3	108.4	108.5	108.6	108.7	108.8	108.9	109	109.1	109.2	109.3	109.4	109.5	109.6	109.7	109.8	109.9	110	110.1	110.2	110.3	110.4	110.5	110.6	110.7	110.8	110.9	111	111.1	111.2	111.3	111.4	111.5	111.6	111.7	111.8	111.9	112	112.1	112.2	112.3	112.4	112.5	112.6	112.7	112.8	112.9	113	113.1	113.2	113.3	113.4	113.5	113.6	113.7	113.8	113.9	114	114.1	114.2	114.3	114.4	114.5	114.6	114.7	114.8	114.9	115	115.1	115.2	115.3	115.4	115.5	115.6	115.7	115.8	115.9	116	116.1	116.2	116.3	116.4	116.5	116.6	116.7	116.8	116.9	117	117.1	117.2	117.3	117.4	117.5	117.6	117.7	117.8	117.9	118	118.1	118.2	118.3	118.4	118.5	118.6	118.7	118.8	118.9	119	119.1	119.2	119.3	119.4	119.5	119.6	119.7	119.8	119.9	120	120.1	120.2	120.3	120.4	120.5	120.6	120.7	120.8	120.9	121	121.1	121.2	121.3	121.4	121.5	121.6	121.7	121.8	121.9	122	122.1	122.2	122.3	122.4	122.5	122.6	122.7	122.8	122.9	123	123.1	123.2	123.3	123.4	123.5	123.6	123.7	123.8	123.9	124	124.1	124.2	124.3	124.4	124.5	124.6	124.7	124.8	124.9	125	125.1	125.2	125.3	125.4	125.5	125.6	125.7	125.8	125.9	126	126.1	126.2	126.3	126.4	126.5	126.6	126.7	126.8	126.9	127	127.1	127.2	127.3	127.4	127.5	127.6	127.7	127.8	127.9	128	128.1	128.19999999999999	128.30000000000001	128.4	128.5	128.6	128.69999999999999	128.80000000000001	128.9	129	129.1	129.19999999999999	129.30000000000001	129.4	129.5	129.6	129.69999999999999	129.80000000000001	129.9	130	130.1	130.19999999999999	130.30000000000001	130.4	130.5	130.6	130.69999999999999	130.80000000000001	130.9	131	131.1	131.19999999999999	131.30000000000001	131.4	131.5	131.6	131.69999999999999	131.80000000000001	131.9	132	132.1	132.19999999999999	132.30000000000001	132.4	132.5	132.6	132.69999999999999	132.80000000000001	132.9	133	133.1	133.19999999999999	133.30000000000001	133.4	133.5	133.6	133.69999999999999	133.80000000000001	133.9	134	134.1	134.19999999999999	134.30000000000001	134.4	134.5	134.6	134.69999999999999	134.80000000000001	134.9	135	135.1	135.19999999999999	135.30000000000001	135.4	135.5	135.6	135.69999999999999	135.80000000000001	135.9	136	136.1	136.19999999999999	136.30000000000001	136.4	136.5	136.6	136.69999999999999	136.80000000000001	136.9	137	137.1	137.19999999999999	137.30000000000001	137.4	137.5	137.6	137.69999999999999	137.80000000000001	137.9	138	138.1	138.19999999999999	138.30000000000001	138.4	138.5	138.6	138.69999999999999	138.80000000000001	138.9	139	139.1	139.19999999999999	139.30000000000001	139.4	139.5	139.6	139.69999999999999	139.80000000000001	139.9	140	140.1	140.19999999999999	140.30000000000001	140.4	140.5	140.6	140.69999999999999	140.80000000000001	140.9	141	141.1	141.19999999999999	141.30000000000001	141.4	141.5	141.6	141.69999999999999	141.80000000000001	141.9	142	142.1	142.19999999999999	142.30000000000001	142.4	142.5	142.6	142.69999999999999	142.80000000000001	142.9	143	143.1	143.19999999999999	143.30000000000001	143.4	143.5	143.6	143.69999999999999	143.80000000000001	143.9	144	144.1	144.19999999999999	144.30000000000001	144.4	144.5	144.6	144.69999999999999	144.80000000000001	144.9	145	1.6737059555760203E-4	1.6845219669068206E-4	1.6945499369752209E-4	1.7062684767120702E-4	1.7176686005008701E-4	1.72882131615543E-4	1.7401579301481106E-4	1.7517148546800004E-4	1.7631576113300303E-4	1.7742984960654202E-4	1.78572434333531E-4	1.7976827416061106E-4	1.8082505759528606E-4	1.8200941717050405E-4	1.8324354653571505E-4	1.8439277815801003E-4	1.8553889111629505E-4	1.8667747266063107E-4	1.8788175152383607E-4	1.8913084940414904E-4	1.9027600962412506E-4	1.9144983552013203E-4	1.9263929894026605E-4	1.9383340471222502E-4	1.9509688448675306E-4	1.9633404855466205E-4	1.9748184768274407E-4	1.9870572441085409E-4	1.9992787905785206E-4	2.0114505334145597E-4	2.0235299516418008E-4	2.0354631303726398E-4	2.0475606619608708E-4	2.0602778196329209E-4	2.0731387506290312E-4	2.0871251696891205E-4	2.0992912013785407E-4	2.1125053113798501E-4	2.1256477840180503E-4	2.13846390037348E-4	2.1506320066709005E-4	2.1636228353489302E-4	2.1775644695240507E-4	2.1906567543113908E-4	2.2039882784607507E-4	2.2176422576835006E-4	2.2309534445271505E-4	2.2444901260907502E-4	2.2578536249067801E-4	2.271639208970381E-4	2.2854732082764912E-4	2.2973281010385104E-4	2.3129638239745198E-4	2.3263362183130205E-4	2.3396619083129006E-4	2.3536109688758003E-4	2.367084212087531E-4	2.3815491415392801E-4	2.3959120687770509E-4	2.4098608577810006E-4	2.4236569702754603E-4	2.4379761050015404E-4	2.4523386658601803E-4	2.4659670915009007E-4	2.480267341982341E-4	2.4955669498606203E-4	2.5101842448803916E-4	2.5253382804832402E-4	2.5400127274940304E-4	2.5541114868154807E-4	2.5694497620158506E-4	2.5837437421328212E-4	2.5995659829560402E-4	2.6145613684496811E-4	2.6295850562056504E-4	2.6446629564961204E-4	2.6595909827618804E-4	2.6743694858873406E-4	2.6902602823038202E-4	2.7057063861776406E-4	2.7209822576843414E-4	2.7364257425184513E-4	2.7519799440871604E-4	2.7678788398450004E-4	2.7833722201697406E-4	2.7992124092270608E-4	2.8150548200041396E-4	2.8315874336164702E-4	2.8473203358117413E-4	2.8633720204721111E-4	2.880331167500611E-4	2.8965075500839003E-4	2.9128286858055396E-4	2.9304058329028001E-4	2.9465154745176008E-4	2.9610328241990699E-4	2.9792501781194299E-4	2.9975387079797809E-4	3.0126599309042293E-4	3.0298419843654303E-4	3.0455444616984105E-4	3.063563791484651E-4	3.0794614373358598E-4	3.0960833436116306E-4	3.1137451042062602E-4	3.1306478256186898E-4	3.1477449358144111E-4	3.1648201964574508E-4	3.181864538322961E-4	3.1988696818375704E-4	3.2158284122479707E-4	3.2332117139995407E-4	3.2519376487588809E-4	3.2706340895195313E-4	3.2892919170046312E-4	3.3079033929745311E-4	3.3264629717465698E-4	3.3449669598409809E-4	3.3634136331554506E-4	3.3818032390978402E-4	3.4001373850026811E-4	3.4198790839407397E-4	3.4391153443883007E-4	3.4573043247693608E-4	3.4762357416588105E-4	3.4956583772104106E-4	3.5132798102224209E-4	3.5336782504721007E-4	3.5512147640138705E-4	3.5733963215497705E-4	3.592734442042371E-4	3.6098286366427707E-4	3.6294765020512712E-4	3.6488972743564814E-4	3.6672297981744212E-4	3.6889164894544007E-4	3.7083976211235909E-4	3.7278136859822012E-4	3.7487058031355309E-4	3.769061873942751E-4	3.7890900228748913E-4	3.8097151543800708E-4	3.8296767910070504E-4	3.8509502771873612E-4	3.8715685810984907E-4	3.8926432122677603E-4	3.913253068377041E-4	3.9347297250723909E-4	3.9549074430360304E-4	3.9752892868016008E-4	3.9968546966491502E-4	4.0187936563966406E-4	4.0389482897606116E-4	4.0627931409665505E-4	4.0842420259048725E-4	4.1054462613808706E-4	4.1278317939204799E-4	4.1488445034309498E-4	4.1716485701391717E-4	4.1936784753794106E-4	4.2157648893591411E-4	4.2379522064118705E-4	4.2608368195787202E-4	4.2830788270856505E-4	4.3059426375264095E-4	4.3286876127516003E-4	4.3516089708840608E-4	4.3745197955276415E-4	4.3982413650337415E-4	4.42100432900859E-4	4.4429462797257989E-4	4.4686912135577809E-4	4.4918461417151815E-4	4.51498810063249E-4	4.5395448658407009E-4	4.5614968879634905E-4	4.5867560440524219E-4	4.6122681101771622E-4	4.6362587111300118E-4	4.6599626125295003E-4	4.6837937080186019E-4	4.7084646158271912E-4	4.7332324595479315E-4	4.7581452291171406E-4	4.7828829380410902E-4	4.807542421317231E-4	4.8332702699012409E-4	4.8571103993646407E-4	4.8839165626854788E-4	4.9097491287951626E-4	4.9339593843260321E-4	4.9558661631984716E-4	4.9831978197793206E-4	5.0113878593586807E-4	5.0390529003194412E-4	5.0648178026933897E-4	5.0883548767874593E-4	5.1109282209266097E-4	5.1429309364164086E-4	5.1718882693397195E-4	5.2009436926896634E-4	5.2276953932071208E-4	5.2556630183590424E-4	5.2827798005851726E-4	5.3109132372703403E-4	5.3378530171902612E-4	5.365524623171631E-4	5.3926935730925108E-4	5.4218359799832415E-4	5.4511766773020416E-4	5.4791715872794223E-4	5.5070245671097798E-4	5.5347047351665712E-4	5.5639821420554896E-4	5.5923675770795612E-4	5.62041159068778E-4	5.6504504825437112E-4	5.6804037369333226E-4	5.7099842679522196E-4	5.7393820675864706E-4	5.7703012781113914E-4	5.8001305867019998E-4	5.8297721156090024E-4	5.8606745631396211E-4	5.8915063823594715E-4	5.9223595468686102E-4	5.9526762447579813E-4	5.9837862456820715E-4	6.0151511994326317E-4	6.0464823690523106E-4	6.0773517027704527E-4	6.1066959912304012E-4	6.1409427960796919E-4	6.1733799262523518E-4	6.2060247704531324E-4	6.236861509537272E-4	6.2698816247619914E-4	6.3022934335636032E-4	6.3353909676078408E-4	6.3660073120721519E-4	6.4010301871276023E-4	6.4346034557022738E-4	6.4672501217764009E-4	6.5027182584115816E-4	6.5363408281866821E-4	6.568816383331872E-4	6.6033044367014597E-4	6.638022787970833E-4	6.67246447810508E-4	6.7067807079895206E-4	6.7406767007951421E-4	6.7766887651724732E-4	6.8119077403052308E-4	6.8454624963161514E-4	6.8749254260973703E-4	6.9189523256279106E-4	6.955358909576661E-4	6.991713379828321E-4	7.0286386367086309E-4	7.0653769550770614E-4	7.1020780947349922E-4	7.1381953535873627E-4	7.1768447697753506E-4	7.2145197296092506E-4	7.2434908952220519E-4	7.2873418204022315E-4	7.32913413502509E-4	7.3668463108669314E-4	7.4054341095601821E-4	7.443054616491421E-4	7.4825903282671718E-4	7.5216790506810725E-4	7.560567910494941E-4	7.600158325864572E-4	7.6403882667418199E-4	7.6797466405528238E-4	7.7192309903968009E-4	7.7613220710741229E-4	7.8023566648181418E-4	7.843055935502272E-4	7.8844704519127516E-4	7.9277499212595918E-4	7.9695559568654102E-4	8.0107193510240435E-4	8.0517722366671332E-4	8.0938593023784013E-4	8.1372522579019823E-4	8.1680481371909121E-4	8.206188965998232E-4	8.2432390484919532E-4	8.288707121048549E-4	8.3400563480288243E-4	8.3906126238046446E-4	8.4399564946005209E-4	8.487475073203092E-4	8.5322264562301701E-4	8.572659025871442E-4	8.6059290936398231E-4	8.6453760204245698E-4	8.7166013772366625E-4	8.7614343030169447E-4	8.8088669675355003E-4	8.8561934266674636E-4	8.9033033318278024E-4	8.9511608334040635E-4	8.9997350935685128E-4	9.0484344006263825E-4	9.0968967614114295E-4	9.1457608507308395E-4	9.1950031135161925E-4	9.2359381998873935E-4	9.2879584356383505E-4	9.3447229926235111E-4	9.3925396997402051E-4	9.4453635691123315E-4	9.4954693080285732E-4	9.5468798888917201E-4	9.5797185179610929E-4	9.6353944943644327E-4	9.6981294666568791E-4	9.754420433342962E-4	9.8059143503450544E-4	9.8578219086367614E-4	9.9150301555017651E-4	9.9667661582645813E-4	1.0023081910965203E-3	1.0076355413526699E-3	1.0130291126475798E-3	1.0184774002734603E-3	1.0241642906498997E-3	1.0295204977739298E-3	1.0353548811942101E-3	1.04119405876323E-3	1.0470203593970799E-3	1.0527268517133502E-3	1.0585592735445301E-3	1.0643113908517302E-3	1.0698063093927501E-3	1.0759528844618404E-3	1.0820093560705601E-3	1.0879998951698196E-3	1.0938074584545901E-3	1.0998008903451298E-3	1.1058025162185901E-3	1.1117856636754801E-3	1.1178347534886598E-3	1.1235873490895803E-3	1.1298364105174598E-3	1.1371538376191001E-3	1.1435354778793999E-3	1.1499142722829797E-3	1.1564298990111401E-3	1.1629064396424301E-3	1.16932040328242E-3	1.1759484297591103E-3	1.1825691000267005E-3	1.1889950510185802E-3	1.1953528613961506E-3	1.2019073960780799E-3	1.20960166252165E-3	1.2164469275308103E-3	1.22318981457049E-3	1.2303176383999602E-3	1.2369522457300001E-3	1.2444332939907201E-3	1.2516178644658004E-3	1.2588288485762603E-3	1.26575414271686E-3	1.27296824602109E-3	1.2804858359347104E-3	1.28789721766184E-3	1.2954280659032502E-3	1.3028498278305203E-3	1.3103679458172203E-3	1.3179678945033702E-3	1.3256381777438002E-3	1.3330886927851099E-3	1.3411761837068203E-3	1.3489303631535104E-3	1.3571119440228302E-3	1.3649732394222403E-3	1.3720995881553503E-3	1.3809921007232305E-3	1.3880592893639203E-3	1.3961153070430204E-3	1.4042233832317202E-3	1.4123841285333004E-3	1.42059817709013E-3	1.42886650217849E-3	1.4371892709560102E-3	1.4455677844119701E-3	1.4540030268496702E-3	1.4624950106817203E-3	1.4710453416105901E-3	1.4796579265163605E-3	1.4913584233298004E-3	1.5000894862778602E-3	1.5093051941377901E-3	1.5182352270279201E-3	1.5277435037445502E-3	1.5371683214301702E-3	1.5463994190141499E-3	1.5561032216970503E-3	1.5653627903170499E-3	1.5749881630960905E-3	1.5846380870353201E-3	1.5943809505588105E-3	1.6040133944180703E-3	1.6138810235379801E-3	1.6239149757152703E-3	1.6334994817242001E-3	1.6440030430563905E-3	1.6543105803504903E-3	1.6644806654431703E-3	1.6740615607521603E-3	1.6854829263753407E-3	1.6959497797595403E-3	1.7066561982043401E-3	1.7174463761227402E-3	1.7283881344884505E-3	1.7391874545774702E-3	1.7503231496439702E-3	1.7614555859687304E-3	1.7725715517804203E-3	1.7840099667072405E-3	1.7953297300040399E-3	1.8072290951323098E-3	1.8179866761653101E-3	1.8291770567013305E-3	1.84262175454246E-3	1.8545736278722702E-3	1.8665556674485704E-3	1.8782232248082506E-3	1.8911611124740901E-3	1.9037527158062505E-3	1.9161520332521506E-3	1.9288428043618007E-3	1.9416216680371899E-3	1.9546429763254605E-3	1.9675267230391301E-3	1.9808258760483206E-3	1.9940584513506508E-3	2.0072097299848801E-3	2.0210796246610601E-3	2.0343023111218102E-3	2.0485762315994704E-3	2.0537860484867109E-3	2.0728411274000195E-3	2.0885939433127406E-3	2.1022821313109799E-3	2.1197306352174006E-3	2.1344195900678104E-3	2.1491722285836203E-3	2.1641432796009608E-3	2.1792313149893204E-3	2.1943619924103806E-3	2.2098298376228205E-3	2.2251911411412507E-3	2.2410811025301005E-3	2.2569934632488894E-3	2.2730299071695207E-3	2.2891869202712905E-3	2.3055998363776106E-3	2.3220254418583504E-3	2.33886878770936E-3	2.3557933485248801E-3	2.3729162593247801E-3	2.3902250173543802E-3	2.4075039448821604E-3	2.4250628346971798E-3	2.4431461289632001E-3	2.4609769336456102E-3	2.4794645484802805E-3	2.4979185531674303E-3	2.5162686585250499E-3	2.5354019000349802E-3	2.5545212881721009E-3	2.5738003032607301E-3	2.5929592478872504E-3	2.6130115423532909E-3	2.6327504462352598E-3	2.6524806576901506E-3	2.6735860673268307E-3	2.6943390355946002E-3	2.7152260833568798E-3	2.7352814536177102E-3	2.7578510765923609E-3	2.7794940280325511E-3	2.8013980243631596E-3	2.8236501159409001E-3	2.8457615984939003E-3	2.8688401806568702E-3	2.891402183689779E-3	2.9152341294624005E-3	2.9386926892461399E-3	2.9627309868238902E-3	2.9865445298754303E-3	3.0110511869145999E-3	3.0347512795893808E-3	3.0614544256540601E-3	3.0868548073064808E-3	3.1126318693072206E-3	3.1387742309654408E-3	3.1653552882300109E-3	3.192174671712341E-3	3.2193444098657402E-3	3.2469634824598202E-3	3.2745531846506402E-3	3.3031041260789306E-3	3.3319218614068806E-3	3.360956754700111E-3	3.3901435142462202E-3	3.4204132891235304E-3	3.4507840180349109E-3	3.4813048420300812E-3	3.5126266624648799E-3	3.5443920932319911E-3	3.5764079142461399E-3	3.608929217696101E-3	3.6418680515177206E-3	3.6756160169381705E-3	3.7068115719251908E-3	3.7435704848836405E-3	3.7793036941834706E-3	3.8148747646780602E-3	3.8510276619578105E-3	3.887689065327471E-3	3.9238322854841801E-3	3.9624444306385004E-3	4.0008657095495408E-3	4.0401984847146521E-3	4.0797713400264101E-3	4.1197939550387903E-3	4.1610786960684298E-3	4.2027808981316408E-3	4.2450774895254903E-3	4.2843956962463504E-3	4.3317573274737906E-3	4.3755448788375595E-3	4.4211839808113813E-3	4.4673181598933612E-3	4.514097460210021E-3	4.561649926973302E-3	4.6095809144226013E-3	4.65908688162935E-3	4.7092477906017522E-3	4.7496908865275311E-3	4.8121217380535999E-3	4.8650573779816996E-3	4.9188847650746713E-3	4.9736878955549324E-3	5.0291078464736209E-3	5.0863818525794004E-3	5.1443459651687095E-3	5.2029909977585002E-3	5.2630440542480198E-3	5.3245677568961201E-3	5.3873940182985894E-3	5.4507770540971317E-3	5.5162554091571512E-3	5.582601237858871E-3	5.6496308499163301E-3	5.7189714052456112E-3	5.7892733742847926E-3	5.8616506348097806E-3	5.9342155621417104E-3	6.0101657845618621E-3	6.0867998750017607E-3	6.1650420943492905E-3	6.2447730273033214E-3	6.3259429985686811E-3	6.4095772601564897E-3	6.4954150113447212E-3	6.5821565215150001E-3	6.6722556023676508E-3	6.7636219876376817E-3	6.8551644467945609E-3	6.9499320129820215E-3	7.0452828861764403E-3	7.1411335767637895E-3	7.2374019690620009E-3	7.3340097592294899E-3	7.4308850297063207E-3	7.5444602305282504E-3	7.6591746700524705E-3	7.7767358988761514E-3	7.8972351936046018E-3	8.0207727615993988E-3	8.1474550937263596E-3	8.2773938067094207E-3	8.4107028105868727E-3	8.5475005062317418E-3	8.6879100031701777E-3	8.8320591515961295E-3	8.980080584081224E-3	9.1321134436483705E-3	9.288303863339769E-3	9.4487924218409295E-3	9.613730946188264E-3	9.783279027738E-3	9.9576032501869152E-3	1.0144715075373699E-2	1.0321258069644101E-2	1.0510940434170599E-2	1.0706101546687804E-2	1.0906928201543901E-2	1.1113612512560999E-2	1.1326353269806903E-2	1.1545335784485904E-2	1.1770754897221602E-2	1.2002807596600402E-2	1.2241694030979399E-2	1.2487606747675201E-2	1.2740732305798801E-2	1.3001249034303001E-2	1.3269324809282602E-2	1.3545113003206301E-2	1.3828748709593601E-2	1.4120355636257104E-2	1.4420004008690901E-2	1.4727737640708902E-2	1.5043561327415104E-2	1.5367434265166504E-2	1.5699260001893898E-2	1.60388648818225E-2	1.6385993768056301E-2	1.6740297711433302E-2	1.7101320419679603E-2	1.74684836311952E-2	1.7841077743142305E-2	1.8218240846292401E-2	1.8598917873183997E-2	1.8981884683948905E-2	1.9365722896852504E-2	1.9748811519662506E-2	2.0129324696696697E-2	2.0505203431285705E-2	2.0874173763995606E-2	2.1233760371854905E-2	2.1581306684037804E-2	2.1914005262494703E-2	2.2228950320077E-2	2.2523171428181204E-2	2.2793678042353403E-2	2.3037576227494302E-2	2.3252132509108202E-2	2.3476144425820009E-2	2.3605199766441202E-2	2.3733105811054606E-2	2.3824001162046995E-2	2.3876994043097701E-2	2.38917281240584E-2	2.3868392787607103E-2	2.3807718927002005E-2	2.3710953451280003E-2	2.3579745096767201E-2	2.3416161284214802E-2	2.32225905022772E-2	2.3001663384909204E-2	2.2776951781379607E-2	2.2489025265411605E-2	2.2203069429593113E-2	2.1901133132578202E-2	2.1585945051190106E-2	2.12600936392002E-2	2.0925997891007499E-2	2.0585888007653704E-2	2.0241790397621098E-2	1.9895504298467807E-2	1.9548638598131902E-2	1.9202611499925703E-2	1.88586575579613E-2	1.8517851317113206E-2	1.8181099368743604E-2	1.7849128868995503E-2	1.7522554855156202E-2	1.7201874250049001E-2	1.6887479622707906E-2	1.6579671826819402E-2	1.6280410684063405E-2	1.5986785545524903E-2	1.5700005652464002E-2	1.5420469475554002E-2	1.51480410029234E-2	1.4882799386746101E-2	1.4624569447389104E-2	1.4373216061002099E-2	1.4128981389596899E-2	1.3891289199384801E-2	1.3660294187956201E-2	1.3435615479691698E-2	1.3217201920514399E-2	1.3004989590908601E-2	1.2798629847297802E-2	1.2597916258778498E-2	1.2402632285652301E-2	1.2213528522482401E-2	1.2029164763969501E-2	1.1849753438258302E-2	1.1675711283113102E-2	1.1506170594893103E-2	1.1341250107354501E-2	1.1180784553975401E-2	1.10246177798078E-2	1.0872592496430002E-2	1.0724711955341198E-2	1.0580334337423902E-2	1.04393726023951E-2	1.0303631739853302E-2	1.01703580714455E-2	1.0040734201495802E-2	9.9142694902004998E-3	9.7901236528755899E-3	9.6707524503859815E-3	9.5522846192157545E-3	9.4391256900596306E-3	9.3269285622523904E-3	9.2185285032671694E-3	9.1121882344107705E-3	9.0060782894218917E-3	8.9067627407746416E-3	8.8078761534777818E-3	8.711142234293652E-3	8.61667179496425E-3	8.5242786284476495E-3	8.4334965459036248E-3	8.3456018919201309E-3	8.2592148758243531E-3	8.1734751901368606E-3	8.0920500405795917E-3	8.0111586655962404E-3	7.9319929139647118E-3	7.8543726258675523E-3	7.7785482106907718E-3	7.704270203644302E-3	7.6314416445274012E-3	7.559942685439823E-3	7.490159745520422E-3	7.4218180447751005E-3	7.3516603598573716E-3	7.288992699509232E-3	7.2210963169727109E-3	7.1593682758207718E-3	7.0992398023113018E-3	7.0384576201271507E-3	6.9786208744295917E-3	6.9199890375667306E-3	6.8625058514078094E-3	6.8055678964921108E-3	6.7507046015322812E-3	6.6961365632432898E-3	6.6428474545227106E-3	6.59040356028541E-3	6.5381283778421411E-3	6.4881755046390108E-3	6.4384289099988119E-3	6.389576894750372E-3	6.33863122799091E-3	6.2942880057591513E-3	6.2478056202280099E-3	6.2021729627662805E-3	6.1572269657536221E-3	6.1130876653283303E-3	6.0696635417736523E-3	6.02695996094685E-3	5.9849281523267905E-3	5.9435825350705714E-3	5.9023034453498727E-3	5.8627716220305002E-3	5.8233309499526997E-3	5.7846737985345524E-3	5.7465214230332014E-3	5.7085666350677805E-3	5.6716953889375914E-3	5.6350249818029313E-3	5.5992137048788727E-3	5.5637534488547314E-3	5.52796281725902E-3	5.4928128340088599E-3	5.4577798437995409E-3	5.42284545838328E-3	5.3882599439689606E-3	5.361904496893161E-3	5.3299427771712404E-3	5.298389476028521E-3	5.2673405638081197E-3	5.2366828157353607E-3	5.2065225520034905E-3	5.1766923200245521E-3	5.1472611376331317E-3	5.1182327039197813E-3	5.0894649324804211E-3	5.0614073244614009E-3	5.033560963461991E-3	5.0061285517826815E-3	4.9790856904115112E-3	4.9522895943009508E-3	4.9259835450271901E-3	4.8999108273552385E-3	4.874202974663051E-3	4.8488006459600306E-3	4.8227020490567395E-3	4.798997032539931E-3	4.7745581915300912E-3	4.7503550394040611E-3	4.7265418708406807E-3	4.7020828576764392E-3	4.6797462240521616E-3	4.6567987921564509E-3	4.6340456964637997E-3	4.6116433623456512E-3	4.5895591167845716E-3	4.5673091492770702E-3	4.5460505626988001E-3	4.5239766024330304E-3	4.503563421466481E-3	4.4826674333436015E-3	4.4620466515190209E-3	4.4416303111270315E-3	4.4205954092878903E-3	4.4015468326825714E-3	4.3818446031169307E-3	4.3624135359355588E-3	4.3413283215224816E-3	4.3240784891540405E-3	4.3052116390566598E-3	4.2865898968833509E-3	4.2682107080511808E-3	4.249897596302862E-3	4.2305077066267308E-3	4.2135242233531907E-3	4.1965004086177001E-3	4.1785435600309893E-3	4.1617983996569997E-3	4.1442863691128701E-3	4.1278166543968391E-3	4.1108691265578107E-3	4.0946044327585807E-3	4.0780716437076809E-3	4.0620302702534085E-3	4.0460187638257806E-3	4.0301741016330909E-3	4.014477562703519E-3	3.9981563510554209E-3	3.9834947313152711E-3	3.9681266298751605E-3	3.9528902071709511E-3	3.937939604492912E-3	3.9232097581284311E-3	3.90854668671316E-3	3.8939667285889808E-3	3.8796304036507901E-3	3.8654205237191501E-3	3.8513379475279713E-3	3.8374144991105003E-3	3.8235124280767106E-3	3.8098383573604909E-3	3.7960212823604715E-3	3.7770937962204507E-3	3.7685000202932004E-3	3.754739102202781E-3	3.7426060666829811E-3	3.7271832127618813E-3	3.713388128936481E-3	3.6905558390446101E-3	3.6761251392866904E-3	3.6616813931043806E-3	3.6472322571686113E-3	3.6351714678181605E-3	3.6252336233403406E-3	3.6152907386244903E-3	3.6053333592047606E-3	3.5880877703595108E-3	3.5740074025852899E-3	3.5816461079634506E-3	3.5520891166740901E-3	3.5430414756465103E-3	3.5339441338231902E-3	3.5248020470550309E-3	3.5156103665740404E-3	3.5160055044670801E-3	3.4970600646020405E-3	3.4877027219190108E-3	3.4782977765982805E-3	3.4734928134444801E-3	3.4630970345521303E-3	3.4526926884810298E-3	3.44235263266922E-3	3.43200814038002E-3	3.4217452304678899E-3	3.4115973169455208E-3	3.4015250391589299E-3	3.3916252092073703E-3	3.3818161658027905E-3	3.3718725007452397E-3	3.3622089990532496E-3	3.3525976829720909E-3	3.343164814211591E-3	3.3336966118194204E-3	3.3241761478827406E-3	3.3149666195285694E-3	3.3057270096148602E-3	3.2965610277777709E-3	3.2872692714433411E-3	3.2784814166493407E-3	3.2696035363565406E-3	3.2607878505116015E-3	3.2520284549194403E-3	3.2432587420909214E-3	3.2342391572742603E-3	3.2258930971892905E-3	3.2172460366419902E-3	3.2087660107148505E-3	3.1998471937080596E-3	3.1919713740109408E-3	3.1836546356999807E-3	3.1754436129826299E-3	3.1669147373891006E-3	3.1585749687770108E-3	3.15085513542207E-3	3.1430508866169809E-3	3.1351123615880505E-3	3.1270275437751513E-3	3.1194148318806104E-3	3.1116521563074404E-3	3.1039192435535108E-3	3.09622242488451E-3	3.0886492456830505E-3	3.0811216255507805E-3	3.0735376198809208E-3	3.066166041575921E-3	3.0587846431459104E-3	3.05146236054846E-3	3.0441044252384206E-3	3.0369483208829099E-3	3.0295804204256704E-3	3.019300652804491E-3	3.0153329772251805E-3	3.008535660722901E-3	3.0015579961862804E-3	2.9946273596958201E-3	2.9877198477034107E-3	2.9807744316374708E-3	2.9740799048865803E-3	2.9661083357916201E-3	2.9606442200102801E-3	2.9540268179701706E-3	2.947426652991711E-3	2.9406227198145204E-3	2.9339475623516307E-3	2.9278753641697798E-3	2.9214573581702306E-3	2.9124182791813299E-3	2.9007851948525203E-3	2.9024004519564803E-3	2.8960649663637397E-3	2.8898001590539199E-3	2.8835887034350909E-3	2.8774811719214006E-3	2.8713857192086902E-3	2.8649779788866708E-3	2.8593166383482894E-3	2.8533269531905805E-3	2.8472909834652001E-3	2.84063261997184E-3	2.8356089113136689E-3	2.8296479261925699E-3	2.8239581328650099E-3	2.8180326504305304E-3	2.8125220361234996E-3	2.8067295925163003E-3	2.8011616579507207E-3	2.7954906330396397E-3	2.7895914115269411E-3	2.7834646700793607E-3	2.7776443921624107E-3	2.7718269480692605E-3	2.7659804418734509E-3	2.7601159902486002E-3	2.7542231852529303E-3	2.7482814924426609E-3	2.7426218430366507E-3	2.7379766617229213E-3	2.7333080119437201E-3	2.7286133056336802E-3	2.7238884052624406E-3	2.7191328609813908E-3	2.7143491492274503E-3	2.7095442058465008E-3	2.7047020090026509E-3	2.6998369026902305E-3	2.6949468592258399E-3	2.6896128815017306E-3	2.6850389207994404E-3	2.6803002052706313E-3	2.6754138376622904E-3	2.670533172060311E-3	2.6656998472424612E-3	2.6609320408142209E-3	2.6560757018478202E-3	2.651397267877081E-3	2.6459598954568699E-3	2.6419469387399803E-3	2.6372737021102904E-3	2.6325556931212296E-3	2.6280067615768407E-3	2.6237002322974908E-3	2.6188936272022304E-3	2.6143724437122299E-3	2.609728651655931E-3	2.6053982212097004E-3	2.6008898067843003E-3	2.5964657694779402E-3	2.5919589313927495E-3	2.5876835382257408E-3	2.5833261414577409E-3	2.5790611846322601E-3	2.5748061089346701E-3	2.5705244052639403E-3	2.5662491802767597E-3	2.5620845989380607E-3	2.5577880634026803E-3	2.5534656651463403E-3	2.5493655487913314E-3	2.5452096402418202E-3	2.5410589635837698E-3	2.5369702691040298E-3	2.5327946886995302E-3	2.528564225801931E-3	2.5247774361849109E-3	2.5207631964616404E-3	2.5167512880763304E-3	2.5126026197175395E-3	2.5088229314886102E-3	2.5048882844466202E-3	2.5007365952438502E-3	2.4970725952008798E-3	2.4932066883943905E-3	2.4892980292409899E-3	2.4851498738258102E-3	2.4744501004217894E-3	2.4717468631254799E-3	2.4689911869205006E-3	2.4662086236366195E-3	2.4611306685365314E-3	2.4586819295916102E-3	2.4561064557604901E-3	2.4542732353061902E-3	2.4505376564176113E-3	2.4475351995239601E-3	2.4446485971380398E-3	2.4408612687203007E-3	2.4375050760924205E-3	2.4339146106495506E-3	2.4303629136313799E-3	2.4268152557170505E-3	2.4233091808083204E-3	2.4198500843746694E-3	2.4163568378925801E-3	2.4129104260413904E-3	2.4094686614484998E-3	2.4060333590477105E-3	2.4026432558391102E-3	2.3992287222235798E-3	2.3956986989191798E-3	2.3924792406792698E-3	2.3890994368318094E-3	2.3857520576040505E-3	2.3824427710428301E-3	2.3791684692699199E-3	2.3758941833598997E-3	2.3726256526994801E-3	2.3693522850745199E-3	2.3661104085360108E-3	2.3629507823568498E-3	2.35981709631175E-3	2.35663162387565E-3	2.3534401259198996E-3	2.3502910805349906E-3	2.3471394337098695E-3	2.3439772697790504E-3	2.3408991946835397E-3	2.3375269551862005E-3	2.3345068697079702E-3	2.3314299697905095E-3	2.32831830986373E-3	2.3248589193211396E-3	2.3212861724577604E-3	2.3194278131534198E-3	2.3165362129187899E-3	2.3135494317332796E-3	2.3105974763294504E-3	2.3076742460593209E-3	2.3046828235524304E-3	2.30178290837064E-3	2.2988013678201503E-3	2.2959671483985503E-3	2.2929297309288998E-3	2.2902144353055304E-3	2.287400847231291E-3	2.2845788127136605E-3	linear, damping ratio=0.08	35	35.1	35.200000000000003	35.300000000000011	35.4	35.5	35.6	35.700000000000003	35.800000000000011	35.9	36	36.1	36.200000000000003	36.300000000000011	36.4	36.5	36.6	36.700000000000003	36.800000000000011	36.9	37	37.1	37.200000000000003	37.300000000000011	37.4	37.5	37.6	37.700000000000003	37.800000000000011	37.9	38	38.1	38.200000000000003	38.300000000000011	38.4	38.5	38.6	38.700000000000003	38.800000000000011	38.9	39	39.1	39.200000000000003	39.300000000000011	39.4	39.5	39.6	39.700000000000003	39.800000000000011	39.9	40	40.1	40.200000000000003	40.300000000000011	40.4	40.5	40.6	40.700000000000003	40.800000000000011	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	55.5	55.6	55.7	55.8	55.9	56	56.1	56.2	56.3	56.4	56.5	56.6	56.7	56.8	56.9	57	57.1	57.2	57.3	57.4	57.5	57.6	57.7	57.8	57.9	58	58.1	58.2	58.3	58.4	58.5	58.6	58.7	58.8	58.9	59	59.1	59.2	59.3	59.4	59.5	59.6	59.7	59.8	59.9	60	60.1	60.2	60.3	60.4	60.5	60.6	60.7	60.8	60.9	61	61.1	61.2	61.3	61.4	61.5	61.6	61.7	61.8	61.9	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.2	63.3	63.4	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.3	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.599999999999994	65.7	65.8	65.900000000000006	66	66.099999999999994	66.2	66.3	66.400000000000006	66.5	66.599999999999994	66.7	66.8	66.900000000000006	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.599999999999994	67.7	67.8	67.900000000000006	68	68.099999999999994	68.2	68.3	68.400000000000006	68.5	68.599999999999994	68.7	68.8	68.900000000000006	69	69.099999999999994	69.2	69.3	69.400000000000006	69.5	69.599999999999994	69.7	69.8	69.900000000000006	70	70.099999999999994	70.2	70.3	70.400000000000006	70.5	70.599999999999994	70.7	70.8	70.900000000000006	71	71.099999999999994	71.2	71.3	71.400000000000006	71.5	71.599999999999994	71.7	71.8	71.900000000000006	72	72.099999999999994	72.2	72.3	72.400000000000006	72.5	72.599999999999994	72.7	72.8	72.900000000000006	73	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.599999999999994	73.7	73.8	73.900000000000006	74	74.099999999999994	74.2	74.3	74.400000000000006	74.5	74.599999999999994	74.7	74.8	74.900000000000006	75	75.099999999999994	75.2	75.3	75.400000000000006	75.5	75.599999999999994	75.7	75.8	75.900000000000006	76	76.099999999999994	76.2	76.3	76.400000000000006	76.5	76.599999999999994	76.7	76.8	76.900000000000006	77	77.099999999999994	77.2	77.3	77.400000000000006	77.5	77.599999999999994	77.7	77.8	77.900000000000006	78	78.099999999999994	78.2	78.3	78.400000000000006	78.5	78.599999999999994	78.7	78.8	78.900000000000006	79	79.099999999999994	79.2	79.3	79.400000000000006	79.5	79.599999999999994	79.7	79.8	79.900000000000006	80	80.099999999999994	80.2	80.3	80.400000000000006	80.5	80.599999999999994	80.7	80.8	80.900000000000006	81	81.099999999999994	81.2	81.3	81.400000000000006	81.5	81.599999999999994	81.7	81.8	81.900000000000006	82	82.1	82.2	82.3	82.4	82.5	82.6	82.7	82.8	82.9	83	83.1	83.2	83.3	83.4	83.5	83.6	83.7	83.8	83.9	84	84.1	84.2	84.3	84.4	84.5	84.6	84.7	84.8	84.9	85	85.1	85.2	85.3	85.4	85.5	85.6	85.7	85.8	85.9	86	86.1	86.2	86.3	86.4	86.5	86.6	86.7	86.8	86.9	87	87.1	87.2	87.3	87.4	87.5	87.6	87.7	87.8	87.9	88	88.1	88.2	88.3	88.4	88.5	88.6	88.7	88.8	88.9	89	89.1	89.2	89.3	89.4	89.5	89.6	89.7	89.8	89.9	90	90.1	90.2	90.3	90.4	90.5	90.6	90.7	90.8	90.9	91	91.1	91.2	91.3	91.4	91.5	91.6	91.7	91.8	91.9	92	92.1	92.2	92.3	92.4	92.5	92.6	92.7	92.8	92.9	93	93.1	93.2	93.3	93.4	93.5	93.6	93.7	93.8	93.9	94	94.1	94.2	94.3	94.4	94.5	94.6	94.7	94.8	94.9	95	95.1	95.2	95.3	95.4	95.5	95.6	95.7	95.8	95.9	96	96.1	96.2	96.3	96.4	96.5	96.6	96.7	96.8	96.9	97	97.1	97.2	97.3	97.4	97.5	97.6	97.7	97.8	97.9	98	98.1	98.2	98.3	98.4	98.5	98.6	98.7	98.8	98.9	99	99.1	99.2	99.3	99.4	99.5	99.6	99.7	99.8	99.9	100	100.1	100.2	100.3	100.4	100.5	100.6	100.7	100.8	100.9	101	101.1	101.2	101.3	101.4	101.5	101.6	101.7	101.8	101.9	102	102.1	102.2	102.3	102.4	102.5	102.6	102.7	102.8	102.9	103	103.1	103.2	103.3	103.4	103.5	103.6	103.7	103.8	103.9	104	104.1	104.2	104.3	104.4	104.5	104.6	104.7	104.8	104.9	105	105.1	105.2	105.3	105.4	105.5	105.6	105.7	105.8	105.9	106	106.1	106.2	106.3	106.4	106.5	106.6	106.7	106.8	106.9	107	107.1	107.2	107.3	107.4	107.5	107.6	107.7	107.8	107.9	108	108.1	108.2	108.3	108.4	108.5	108.6	108.7	108.8	108.9	109	109.1	109.2	109.3	109.4	109.5	109.6	109.7	109.8	109.9	110	110.1	110.2	110.3	110.4	110.5	110.6	110.7	110.8	110.9	111	111.1	111.2	111.3	111.4	111.5	111.6	111.7	111.8	111.9	112	112.1	112.2	112.3	112.4	112.5	112.6	112.7	112.8	112.9	113	113.1	113.2	113.3	113.4	113.5	113.6	113.7	113.8	113.9	114	114.1	114.2	114.3	114.4	114.5	114.6	114.7	114.8	114.9	115	115.1	115.2	115.3	115.4	115.5	115.6	115.7	115.8	115.9	116	116.1	116.2	116.3	116.4	116.5	116.6	116.7	116.8	116.9	117	117.1	117.2	117.3	117.4	117.5	117.6	117.7	117.8	117.9	118	118.1	118.2	118.3	118.4	118.5	118.6	118.7	118.8	118.9	119	119.1	119.2	119.3	119.4	119.5	119.6	119.7	119.8	119.9	120	120.1	120.2	120.3	120.4	120.5	120.6	120.7	120.8	120.9	121	121.1	121.2	121.3	121.4	121.5	121.6	121.7	121.8	121.9	122	122.1	122.2	122.3	122.4	122.5	122.6	122.7	122.8	122.9	123	123.1	123.2	123.3	123.4	123.5	123.6	123.7	123.8	123.9	124	124.1	124.2	124.3	124.4	124.5	124.6	124.7	124.8	124.9	125	125.1	125.2	125.3	125.4	125.5	125.6	125.7	125.8	125.9	126	126.1	126.2	126.3	126.4	126.5	126.6	126.7	126.8	126.9	127	127.1	127.2	127.3	127.4	127.5	127.6	127.7	127.8	127.9	128	128.1	128.19999999999999	128.30000000000001	128.4	128.5	128.6	128.69999999999999	128.80000000000001	128.9	129	129.1	129.19999999999999	129.30000000000001	129.4	129.5	129.6	129.69999999999999	129.80000000000001	129.9	130	130.1	130.19999999999999	130.30000000000001	130.4	130.5	130.6	130.69999999999999	130.80000000000001	130.9	131	131.1	131.19999999999999	131.30000000000001	131.4	131.5	131.6	131.69999999999999	131.80000000000001	131.9	132	132.1	132.19999999999999	132.30000000000001	132.4	132.5	132.6	132.69999999999999	132.80000000000001	132.9	133	133.1	133.19999999999999	133.30000000000001	133.4	133.5	133.6	133.69999999999999	133.80000000000001	133.9	134	134.1	134.19999999999999	134.30000000000001	134.4	134.5	134.6	134.69999999999999	134.80000000000001	134.9	135	135.1	135.19999999999999	135.30000000000001	135.4	135.5	135.6	135.69999999999999	135.80000000000001	135.9	136	136.1	136.19999999999999	136.30000000000001	136.4	136.5	136.6	136.69999999999999	136.80000000000001	136.9	137	137.1	137.19999999999999	137.30000000000001	137.4	137.5	137.6	137.69999999999999	137.80000000000001	137.9	138	138.1	138.19999999999999	138.30000000000001	138.4	138.5	138.6	138.69999999999999	138.80000000000001	138.9	139	139.1	139.19999999999999	139.30000000000001	139.4	139.5	139.6	139.69999999999999	139.80000000000001	139.9	140	140.1	140.19999999999999	140.30000000000001	140.4	140.5	140.6	140.69999999999999	140.80000000000001	140.9	141	141.1	141.19999999999999	141.30000000000001	141.4	141.5	141.6	141.69999999999999	141.80000000000001	141.9	142	142.1	142.19999999999999	142.30000000000001	142.4	142.5	142.6	142.69999999999999	142.80000000000001	142.9	143	143.1	143.19999999999999	143.30000000000001	143.4	143.5	143.6	143.69999999999999	143.80000000000001	143.9	144	144.1	144.19999999999999	144.30000000000001	144.4	144.5	144.6	144.69999999999999	144.80000000000001	144.9	145	1.6730734570613402E-4	1.6827905200793403E-4	1.6940580328511407E-4	1.7061364640438004E-4	1.71736133540558E-4	1.7286945805208801E-4	1.7385844522689101E-4	1.7501653665805904E-4	1.7617459913363005E-4	1.7733037978752203E-4	1.7849236745114903E-4	1.7966589630132208E-4	1.8082595177880704E-4	1.8199233048344599E-4	1.8311580627521003E-4	1.8429119110087306E-4	1.8545847348981506E-4	1.8664840891054104E-4	1.8780543744097906E-4	1.8899611094237205E-4	1.9014698321578202E-4	1.9135149440728004E-4	1.9256733887761503E-4	1.9381033049927307E-4	1.9497056793105905E-4	1.9619675575956904E-4	1.9742002336341704E-4	1.9864141756693605E-4	1.9987303382472605E-4	2.0110260494922403E-4	2.0227855673424111E-4	2.0355849974591404E-4	2.0483707006098309E-4	2.0610746055202002E-4	2.0735955735212404E-4	2.0860608406438202E-4	2.0987161820422805E-4	2.1113269860511004E-4	2.1238028689786709E-4	2.1358668916918999E-4	2.1500076948255002E-4	2.1636970393344607E-4	2.1755885883145706E-4	2.1896212862653012E-4	2.2027828754412707E-4	2.2162080487836603E-4	2.2301698520867509E-4	2.2433223245223611E-4	2.2569027898798001E-4	2.2704066642580299E-4	2.2840453849657703E-4	2.297797729802741E-4	2.3110699284656399E-4	2.3231143081973917E-4	2.3388433803478298E-4	2.3519554842813101E-4	2.3663778774940706E-4	2.3803674052124709E-4	2.3944544311294697E-4	2.4088533296922696E-4	2.4226725954940896E-4	2.4372577495925408E-4	2.4514799022785298E-4	2.4653887737476104E-4	2.4797872096411208E-4	2.4945261971260306E-4	2.5091054893230502E-4	2.5239395257107704E-4	2.5385509480764111E-4	2.5528700802965505E-4	2.5678762381493105E-4	2.5826694880259107E-4	2.5974808726954009E-4	2.6122918244336004E-4	2.626726317730341E-4	2.6426737327476206E-4	2.6579510150936513E-4	2.6730704215432001E-4	2.6885981266570912E-4	2.7040663923426513E-4	2.7195744118160608E-4	2.735081685552501E-4	2.7501116302997903E-4	2.7661539267225107E-4	2.7809127957250409E-4	2.797706856042821E-4	2.8138002911461205E-4	2.8295574333561701E-4	2.8458136632439102E-4	2.8618834391867294E-4	2.8778726432525202E-4	2.8939145538441004E-4	2.9100228846338198E-4	2.9262541619580999E-4	2.9430015229338911E-4	2.9594625947168199E-4	2.9762998478050903E-4	2.9938419845293505E-4	3.0100180579532203E-4	3.028033808904691E-4	3.044393869152501E-4	3.0620358709898608E-4	3.0787709950579409E-4	3.0961845126466409E-4	3.1107301061589112E-4	3.1257499259682698E-4	3.1454369626287209E-4	3.1636728030429211E-4	3.1813438643729913E-4	3.1989774826593807E-4	3.2165575475941009E-4	3.2340688376926208E-4	3.2514975264856608E-4	3.2688316814757213E-4	3.2860617253448806E-4	3.3031808281382206E-4	3.3212675195566806E-4	3.3405429566595604E-4	3.3597064133596101E-4	3.3787520766378603E-4	3.397677712454541E-4	3.4164845302512404E-4	3.4351769219800307E-4	3.4537621017018404E-4	3.4722496759596498E-4	3.4915953339503499E-4	3.5118444156710497E-4	3.5296464450693105E-4	3.5485726388273308E-4	3.5667333101171912E-4	3.5885178575940815E-4	3.6067953046671605E-4	3.6265591408369212E-4	3.6461169162173214E-4	3.6651887403713914E-4	3.6854533637955004E-4	3.7055940935138511E-4	3.7253869788182904E-4	3.7456996722232605E-4	3.7662138533771112E-4	3.7855301286090614E-4	3.8060756741640502E-4	3.8270714470992111E-4	3.8476565048026207E-4	3.8680248373667208E-4	3.8889154978194408E-4	3.9100229281978404E-4	3.9308839642576107E-4	3.9518173287757306E-4	3.9732599857975504E-4	3.9946994773454303E-4	4.0120200181386007E-4	4.0347027710151411E-4	4.0571310149679592E-4	4.0792467747533928E-4	4.101619141627741E-4	4.1230009771275092E-4	4.1462279173002211E-4	4.1680321216998106E-4	4.1900504573655096E-4	4.2123247346588906E-4	4.2345141895249599E-4	4.2556695729906917E-4	4.2791983399588913E-4	4.3021149658201E-4	4.3245360894862087E-4	4.3477144649301208E-4	4.3697427535481915E-4	4.3933573373205608E-4	4.4162689827921639E-4	4.4398066695518315E-4	4.4632780965127815E-4	4.4838723877301423E-4	4.5088009512284002E-4	4.5334701049750813E-4	4.5582969685916216E-4	4.5825456927455404E-4	4.6061565138199993E-4	4.6284172170803299E-4	4.6546452610997201E-4	4.678586736948449E-4	4.7032094315233329E-4	4.727981739285909E-4	4.7532407029147523E-4	4.7761137913120724E-4	4.8028071667012302E-4	4.8278633832216322E-4	4.8534281933914117E-4	4.8785306873062802E-4	4.9043581606535115E-4	4.9298009115185902E-4	4.9556006026354711E-4	4.9808270402755116E-4	5.0074868464483298E-4	5.0319719088821814E-4	5.052336480923451E-4	5.0842038062169799E-4	5.1121010899785101E-4	5.1310597534676421E-4	5.1666574539063108E-4	5.1951597971161708E-4	5.221711387130071E-4	5.2481591535272014E-4	5.2772439301746637E-4	5.303754922158831E-4	5.3303784911881019E-4	5.3587063950241828E-4	5.3869755987019901E-4	5.4147464617999613E-4	5.4416628215505822E-4	5.470582704406742E-4	5.4993174759879627E-4	5.5281086502261705E-4	5.5570007814722113E-4	5.5857572647176812E-4	5.6135067143708026E-4	5.6438662657385113E-4	5.6726391976935219E-4	5.7023601995410825E-4	5.7318465533654503E-4	5.7623176031429803E-4	5.7906700319409815E-4	5.8198004029919417E-4	5.8492854668201516E-4	5.8820910361532901E-4	5.9129195284415501E-4	5.9437554041941426E-4	5.9746986145189419E-4	6.0057916036652611E-4	6.0369515738318516E-4	6.0653471251046734E-4	6.1003502768382603E-4	6.1321096705249211E-4	6.1615179497341902E-4	6.1931594717396909E-4	6.22743414220471E-4	6.2608890198422907E-4	6.2921435183802314E-4	6.3249424854919809E-4	6.357222315321342E-4	6.3904240106093407E-4	6.4237441359598518E-4	6.456582164430742E-4	6.4903150826676114E-4	6.5240851110500407E-4	6.5580396194624103E-4	6.5924260317039318E-4	6.6258173916204709E-4	6.6609610379427908E-4	6.695210600500401E-4	6.7306475481079017E-4	6.7651304063105907E-4	6.800718743297801E-4	6.8350042414071709E-4	6.8710290435205438E-4	6.9067983216048021E-4	6.9429417414533924E-4	6.9779849935442512E-4	7.0144884856488418E-4	7.051866451154732E-4	7.088538210129981E-4	7.1256561194291319E-4	7.1628697536629013E-4	7.2000637540791236E-4	7.237780463885601E-4	7.275862243079932E-4	7.3141614376536314E-4	7.3527539556436617E-4	7.3910269422854612E-4	7.4279138040625014E-4	7.4670937701334917E-4	7.5061614326993331E-4	7.5462230816289737E-4	7.5857318603408811E-4	7.6226504146261322E-4	7.6622438467647907E-4	7.7054175105050404E-4	7.745123831240172E-4	7.7859062366624214E-4	7.8266273644981719E-4	7.8676564121450416E-4	7.9091086062950909E-4	7.9502947689671422E-4	7.9916521706505019E-4	8.0338004357354313E-4	8.0765721071743323E-4	8.1203509122555197E-4	8.1617899827908914E-4	8.2035008203358616E-4	8.2475342192603947E-4	8.2921299718993909E-4	8.3355104954442236E-4	8.3800121767712719E-4	8.4225282994397719E-4	8.4592889779044227E-4	8.4967548060177619E-4	8.5319761923475102E-4	8.5899730227634611E-4	8.6453594313636712E-4	8.6942485545336108E-4	8.7151551790893742E-4	8.7874805164294052E-4	8.8338515374262029E-4	8.8813592378465334E-4	8.9285614817536892E-4	8.9756462227459969E-4	9.0230395420857036E-4	9.0717395701576736E-4	9.1198283542292136E-4	9.1683491726972908E-4	9.2193935410351299E-4	9.2682949317149214E-4	9.3179401848459526E-4	9.3683019463443123E-4	9.4190428695726429E-4	9.4673098043295619E-4	9.5207438960539809E-4	9.5710462723339019E-4	9.6233585451128186E-4	9.6682124615605591E-4	9.7257775504965016E-4	9.7786264413769427E-4	9.8315596014419645E-4	9.8850416124014544E-4	9.9383823922423518E-4	9.9843322244327426E-4	1.0045426615830503E-3	1.0101537063410702E-3	1.0153691474291797E-3	1.0211142432412302E-3	1.0266679597840901E-3	1.0322387231654301E-3	1.03771728965069E-3	1.0434408428643201E-3	1.0490835584478502E-3	1.0550058475588102E-3	1.0608863857403301E-3	1.0667202071377299E-3	1.0717737219980603E-3	1.0778514823412901E-3	1.0839319384483999E-3	1.0902494505737703E-3	1.0963183450390201E-3	1.1023677694080604E-3	1.1083763960276799E-3	1.1143503687832605E-3	1.1202894108046902E-3	1.1265378416487407E-3	1.1325679418903805E-3	1.1386657428990601E-3	1.1448117501607702E-3	1.1509774656014605E-3	1.1583509461759105E-3	1.1649932326807701E-3	1.1715326715552802E-3	1.1780441070487204E-3	1.1847659569011204E-3	1.1913829145584803E-3	1.1978547950167002E-3	1.20478723027205E-3	1.2115808405412203E-3	1.21829569385311E-3	1.2248146573518599E-3	1.2313911729429799E-3	1.2392713376145998E-3	1.2462685203714504E-3	1.2534029626932203E-3	1.2592571563668704E-3	1.2674277033144798E-3	1.2750112137452801E-3	1.2823413422702501E-3	1.28970728028775E-3	1.29700464700875E-3	1.3043917359507403E-3	1.3119617432841796E-3	1.3195531174377102E-3	1.3272292407101797E-3	1.33483536001437E-3	1.3425334045791802E-3	1.3503809787839404E-3	1.3582560387997904E-3	1.3662278416097305E-3	1.3739367894107103E-3	1.3819188396631704E-3	1.3899484968762903E-3	1.3980264488250202E-3	1.4061533970610501E-3	1.41433005659587E-3	1.4225571562300303E-3	1.4308354382504501E-3	1.4391656588713699E-3	1.4475485876449699E-3	1.4559850078573499E-3	1.46447571680846E-3	1.4730215245104302E-3	1.4816232559066399E-3	1.4902817488094699E-3	1.4989978549144901E-3	1.5077724399340103E-3	1.5166063833683002E-3	1.5282361953665503E-3	1.5375190277633303E-3	1.5467508735076503E-3	1.5559573527868702E-3	1.5655908978621199E-3	1.5750147487418203E-3	1.5848601843228302E-3	1.5944690836392802E-3	1.6041439571722502E-3	1.6141854236700706E-3	1.6239013399867604E-3	1.6340351004615606E-3	1.6438859323969005E-3	1.6541429905920005E-3	1.6644840640015306E-3	1.6747930364013903E-3	1.6852050383867007E-3	1.6956245512474101E-3	1.7062176130008702E-3	1.7145653109716602E-3	1.7275647912895799E-3	1.7385876804224202E-3	1.74949857689945E-3	1.7606759430004104E-3	1.7717924411112802E-3	1.7829606259395401E-3	1.7943927239503104E-3	1.8059207784807802E-3	1.8170028592658803E-3	1.82906660831961E-3	1.8407914030622401E-3	1.8525122132973303E-3	1.8643791632071203E-3	1.8752746337449601E-3	1.8866429698363807E-3	1.9008146286828603E-3	1.9135082887380202E-3	1.9260364038919406E-3	1.9385893066270004E-3	1.9513944795669503E-3	1.9642539050234004E-3	1.9771643832749001E-3	1.9895057922885502E-3	2.0035931779086606E-3	2.0169103707212998E-3	2.0304715282544708E-3	2.0441420101028202E-3	2.0578723790566499E-3	2.0717039763745101E-3	2.0841186379119908E-3	2.0944972634592603E-3	2.1052770058499603E-3	2.1226897246281197E-3	2.1400969190938702E-3	2.1577578737307203E-3	2.1724298083242899E-3	2.1873807550998208E-3	2.2026887138253204E-3	2.2180391671254404E-3	2.2334181578825703E-3	2.2491622447104007E-3	2.2648786184773909E-3	2.2807934255610405E-3	2.2967701431919306E-3	2.3131257233893602E-3	2.3295603600187501E-3	2.34614435516427E-3	2.3629503564256298E-3	2.3798158775810798E-3	2.3969728451319304E-3	2.4142953768841102E-3	2.4317118531126006E-3	2.4494292721873108E-3	2.4673197593193807E-3	2.4848051472344699E-3	2.503611938066331E-3	2.5217926004927203E-3	2.5406517493865807E-3	2.5595463561048199E-3	2.5786086503112602E-3	2.5978298567436303E-3	2.6173463508543005E-3	2.6356765124266003E-3	2.6566603515376704E-3	2.6771063975134005E-3	2.6973711884279114E-3	2.7179794442439903E-3	2.7389088608491103E-3	2.7599871379008906E-3	2.7812043533912206E-3	2.80225618456653E-3	2.8245564284694602E-3	2.8467881559272202E-3	2.8690972698651109E-3	2.891730747982661E-3	2.9143082845071201E-3	2.9377614975589703E-3	2.9606267388228107E-3	2.9846160489110513E-3	3.0088804795242695E-3	3.033135154480511E-3	3.0530074742503703E-3	3.0821492044371206E-3	3.1079340544207515E-3	3.1334631572692904E-3	3.1592400617627206E-3	3.1854896867686004E-3	3.2118550178730299E-3	3.2382835035281899E-3	3.2660079130805604E-3	3.2932647459571313E-3	3.3214158280417999E-3	3.3497083111960102E-3	3.3783949077326207E-3	3.4065229439527705E-3	3.4364743198728397E-3	3.4664476876546599E-3	3.4966884979434998E-3	3.5270826235268304E-3	3.5584159492193404E-3	3.5899099674013809E-3	3.6217933650077808E-3	3.6533480751895003E-3	3.6868321320015504E-3	3.7200985526684113E-3	3.7534440591412603E-3	3.7837388449914215E-3	3.8221188410988201E-3	3.8578151766928302E-3	3.8934324873636499E-3	3.9295133264701807E-3	3.9663459006294803E-3	4.0034686276182998E-3	4.0411958799057091E-3	4.0797099978409418E-3	4.1186519570440196E-3	4.1581303716713399E-3	4.1969981506297105E-3	4.238828245615691E-3	4.2802557023255607E-3	4.3220416379731999E-3	4.3630799373678706E-3	4.404409866342409E-3	4.4520121151510319E-3	4.4967124797354804E-3	4.5419035193295211E-3	4.5873282473541405E-3	4.6347452974820503E-3	4.6823524484039501E-3	4.7305050613633409E-3	4.7798858316915206E-3	4.8291131568075603E-3	4.8804139306295102E-3	4.9315516379035218E-3	4.9844634267603811E-3	5.0374873380656399E-3	5.0917877452462713E-3	5.1469730154358505E-3	5.2030766128835114E-3	5.2597885962561708E-3	5.3178866547984793E-3	5.3762541084973513E-3	5.4366397198412726E-3	5.4980343394350701E-3	5.5600956594960491E-3	5.6233678835805514E-3	5.6864961699960703E-3	5.7525254649077196E-3	5.8194179149429707E-3	5.8873730785845907E-3	5.9566721720120119E-3	6.0266345227163202E-3	6.0979651277479202E-3	6.1709272628458706E-3	6.245604658391391E-3	6.3211416082284803E-3	6.3972343619014297E-3	6.4759260552484108E-3	6.5559762293486796E-3	6.6374311447713608E-3	6.7206682727841615E-3	6.8038527084494102E-3	6.8891535487771811E-3	6.9768772227487511E-3	7.064382951666219E-3	7.1494750149376811E-3	7.2334245063824503E-3	7.3260297852528831E-3	7.4202835616400111E-3	7.5162123409442221E-3	7.6138419635265403E-3	7.713197450648311E-3	7.8143028327029001E-3	7.9171809597459175E-3	8.0218532920346801E-3	8.1296294401771302E-3	8.2431813920307989E-3	8.358747354660084E-3	8.476345273305803E-3	8.5959903647799124E-3	8.7176947438469023E-3	8.8668920013052731E-3	8.9673118346747013E-3	9.0952294251620998E-3	9.2252150625295806E-3	9.3572585139111621E-3	9.4913434385153015E-3	9.6274467376052161E-3	9.7655378700186538E-3	9.9055781207803423E-3	1.00475198257594E-2	1.01913055554059E-2	1.03368672559205E-2	1.0484125359028703E-2	1.06329878598578E-2	1.07833493702582E-2	1.09350901560177E-2	1.1088075169794901E-2	1.1242153086178302E-2	1.1397155358579101E-2	1.1552895322741201E-2	1.1709167351073701E-2	1.1865746091201701E-2	1.2022385809266702E-2	1.2178819865804798E-2	1.2334760363293699E-2	1.2489897988956699E-2	1.26439020895529E-2	1.2796421013283203E-2	1.2947082757696298E-2	1.30954959353106E-2	1.3241251128093399E-2	1.3383922623156201E-2	1.3523070560208303E-2	1.3658243505973597E-2	1.3788981454945401E-2	1.3914819242757805E-2	1.4035290372855197E-2	1.4149931199633601E-2	1.4258285425671998E-2	1.4359908848693698E-2	1.4454374285890401E-2	1.45412765482504E-2	1.4620237431437502E-2	1.4690910547050099E-2	1.4752985906108299E-2	1.4840356327404599E-2	1.4850310226123499E-2	1.4885156663561203E-2	1.4910605941498999E-2	1.4926582306454101E-2	1.49330627177186E-2	1.4930076992520799E-2	1.4917707140846698E-2	1.4903166322421498E-2	1.48826322956239E-2	1.4853216167954797E-2	1.4815169028860002E-2	1.4768780900147899E-2	1.4719359601960901E-2	1.46523106196309E-2	1.4582963522792997E-2	1.45067360308688E-2	1.44240448132953E-2	1.4335317729329796E-2	1.4240989386156502E-2	1.4141496966161298E-2	1.4037276363340498E-2	1.3928758707056602E-2	1.3816367256622801E-2	1.3700514692669006E-2	1.3581600809412203E-2	1.3460010608913303E-2	1.3336112726347899E-2	1.3210258272522001E-2	1.3082779968334502E-2	1.2953991581043498E-2	1.2824187628317005E-2	1.2693643316994397E-2	1.2562614684908401E-2	1.2431338907193598E-2	1.2300034761018203E-2	1.2168903204635501E-2	1.2038128041449599E-2	1.1908689362729503E-2	1.1779224513490999E-2	1.1650633048971001E-2	1.1523042690560602E-2	1.1396647874194196E-2	1.1271477692455803E-2	1.1147566434199001E-2	1.1025134363892602E-2	1.0904128719906704E-2	1.078465641317E-2	1.0666207580379498E-2	1.0550331492264701E-2	1.0435625207443301E-2	1.0322532916814502E-2	1.0206916602599097E-2	1.01014071648967E-2	9.9933420279221113E-3	9.8869797637508496E-3	9.7823250408408599E-3	9.6793171710685896E-3	9.5779170745783019E-3	9.4783175534242734E-3	9.3803529089614614E-3	9.2840011441824681E-3	9.1892814001512408E-3	9.0961415511242733E-3	9.0046157822874506E-3	8.9146233556504292E-3	8.8262538546066416E-3	8.7390025626117897E-3	8.6540691944458608E-3	8.5701067049304708E-3	8.4877109892198908E-3	8.4066864242041024E-3	8.326837162704652E-3	8.2488803283778406E-3	8.1711406400092924E-3	8.0965687255034804E-3	8.0222963630041718E-3	7.9494026104887424E-3	7.8777579951144414E-3	7.8043916117041716E-3	7.738083410596802E-3	7.6699028326218206E-3	7.6031363613501711E-3	7.5374388280199899E-3	7.472846758905291E-3	7.4085626719129416E-3	7.3468441627350806E-3	7.2855339057310911E-3	7.2251478195572705E-3	7.1658109831928907E-3	7.1074383319778504E-3	7.0499954536371017E-3	6.9935711673565605E-3	6.9374951558712318E-3	6.8834480114275112E-3	6.8295780945881214E-3	6.7767813687044315E-3	6.7247553657666104E-3	6.6734157250336115E-3	6.6205408178036497E-3	6.5718019290922618E-3	6.5241665795373292E-3	6.4768595982807112E-3	6.429625739468231E-3	6.3831257642154903E-3	6.3373817492036006E-3	6.2922838165902001E-3	6.2478672169618511E-3	6.204018188335601E-3	6.1610052414785895E-3	6.1185834611370699E-3	6.0767191005271321E-3	6.035614434460602E-3	5.99505995712705E-3	5.9550322623640904E-3	5.9155749966655702E-3	5.8768595185755999E-3	5.8368964705948915E-3	5.801017925106601E-3	5.763831907194001E-3	5.7266771716073007E-3	5.6911747555168498E-3	5.6555830337853994E-3	5.6204578126350588E-3	5.5857600770386406E-3	5.5517873836293512E-3	5.5181099158234312E-3	5.4849558580546704E-3	5.4522417015329516E-3	5.4199813933241614E-3	5.3880774658074211E-3	5.3567935313266106E-3	5.325802544764671E-3	5.2952459376518907E-3	5.2647535304775495E-3	5.2352379370303312E-3	5.2058501714499199E-3	5.1768387550329108E-3	5.1472263667206803E-3	5.1193807878647211E-3	5.091261133130803E-3	5.0628384778426709E-3	5.0340888660820393E-3	5.0049935781237495E-3	4.9834768438067802E-3	4.9576563365818904E-3	4.9318112548820108E-3	4.9062230590939913E-3	4.881023143866201E-3	4.8561156011292196E-3	4.8314918451188909E-3	4.8071445738533799E-3	4.7829218438106809E-3	4.7587333360247612E-3	4.7358661460928913E-3	4.712671913760411E-3	4.6894123598732905E-3	4.667159659188339E-3	4.6446953120632805E-3	4.6225336532022604E-3	4.6007207480533311E-3	4.579171287707311E-3	4.5554949940933512E-3	4.536712897112531E-3	4.5156729107725807E-3	4.4947907257554907E-3	4.474778006474822E-3	4.4542021091811112E-3	4.4346044804818721E-3	4.4144337522417304E-3	4.395334217606948E-3	4.3760539367996903E-3	4.3566249341921316E-3	4.3377411879275312E-3	4.3190049668644891E-3	4.30042795818124E-3	4.2818827800708724E-3	4.2644626649332006E-3	4.2465584063127405E-3	4.2288598042311406E-3	4.2113209150778314E-3	4.1939776162102796E-3	4.1767868370327201E-3	4.1598235422261008E-3	4.1422810438149806E-3	4.1263848901827794E-3	4.1097563245903711E-3	4.0935981537439207E-3	4.0774309459772999E-3	4.0613847653467698E-3	4.0456265840543119E-3	4.0299199867018807E-3	4.0144307707188093E-3	3.9991102812034713E-3	3.9835021432556511E-3	3.9688662746005911E-3	3.9539148564761307E-3	3.9390173780327912E-3	3.9243094023277908E-3	3.9100925309307512E-3	3.8957885380228002E-3	3.8815869373497705E-3	3.8669435070532105E-3	3.853591775882681E-3	3.8396171649347699E-3	3.8260557515183403E-3	3.8124714244902394E-3	3.7989823482109113E-3	3.785010365398031E-3	3.7724131373626903E-3	3.7591958228379114E-3	3.7463982277153212E-3	3.7335765572426515E-3	3.7208593253584801E-3	3.7083074943552508E-3	3.6957070760333609E-3	3.6833040016399912E-3	3.6710369915893206E-3	3.6590391310443405E-3	3.6458780648002402E-3	3.6344438167396904E-3	3.6218770227068207E-3	3.6094601244086501E-3	3.596980271820351E-3	3.5844307728548608E-3	3.5718051860750598E-3	3.5590973565993909E-3	3.5463014329390106E-3	3.5334119129877607E-3	3.5204236742481204E-3	3.5150987870449803E-3	3.5025473121122206E-3	3.4898671704511205E-3	3.4770556656874806E-3	3.4750741422048602E-3	3.4510303677459707E-3	3.4378138106366503E-3	3.4244603912349106E-3	3.41664749273725E-3	3.4093403271968003E-3	3.414427282720631E-3	3.3943023860458798E-3	3.386567726856441E-3	3.3786875836706001E-3	3.3706613742683403E-3	3.36714592513843E-3	3.3578193076346905E-3	3.3483802373153113E-3	3.3389265535995003E-3	3.3295866616828503E-3	3.32027810054983E-3	3.3110238995021101E-3	3.3018385303030199E-3	3.2927113138721403E-3	3.283704129181031E-3	3.2747616781965811E-3	3.2658442921343111E-3	3.256986292532061E-3	3.2483412500486307E-3	3.2396816782551108E-3	3.231077897566451E-3	3.2224944016672709E-3	3.2140586528792E-3	3.2056228166536201E-3	3.1972178641161805E-3	3.1890444027789905E-3	3.1808426065389802E-3	3.1727099436166706E-3	3.164644520967941E-3	3.1566365794052698E-3	3.148024980622621E-3	3.1406877262782108E-3	3.1328465865979103E-3	3.1250248242499206E-3	3.1170396175698202E-3	3.1095268416357911E-3	3.1018812176160609E-3	3.0942272855176509E-3	3.0867171692114206E-3	3.0785442604955703E-3	3.0713086615764603E-3	3.064385210102041E-3	3.0570720726157802E-3	3.0497836986284311E-3	3.0425670301959806E-3	3.0353950523048802E-3	3.0282679191443404E-3	3.0208064278448902E-3	3.0141562586308503E-3	3.0071757978277808E-3	3.0002502442621009E-3	2.993364154936951E-3	2.9860281564697199E-3	2.9797262497839806E-3	2.9729697776277103E-3	2.9662570062326302E-3	2.959599608487211E-3	2.9527215835708901E-3	2.9454892570628111E-3	2.9378730754630899E-3	2.9331329225432E-3	2.9266882645263502E-3	2.9205216448933411E-3	2.9141891047771498E-3	2.9078954541426004E-3	2.9015950680154109E-3	2.8953462047411199E-3	2.8891851775206005E-3	2.8828325713690299E-3	2.8769390171550402E-3	2.8708588924067301E-3	2.8648807423340607E-3	2.8588939674027906E-3	2.8529300235762695E-3	2.8434781571201801E-3	2.8339010884596903E-3	2.8352764384684697E-3	2.8294300072669904E-3	2.823634236328431E-3	2.8176870198864099E-3	2.8121651958208497E-3	2.8065122049976202E-3	2.8008854884461502E-3	2.7949504645489402E-3	2.7896990123561904E-3	2.7842055545325406E-3	2.7787016030071509E-3	2.7732581559016204E-3	2.7678630912816005E-3	2.7624484463036501E-3	2.7570850948956099E-3	2.7515770897388E-3	2.7463430543676007E-3	2.7411440338511502E-3	2.7353017998699709E-3	2.7302830598479608E-3	2.7252193797244204E-3	2.720108607387211E-3	2.7149486686050203E-3	2.7097375596785911E-3	2.7044733544466207E-3	2.6991542175343907E-3	2.6937784001986802E-3	2.6883442299242802E-3	2.68285019381146E-3	2.6772948342700309E-3	2.6722901468506205E-3	2.6681459796731098E-3	2.6639422942762499E-3	2.6596782272104704E-3	2.6553530701987501E-3	2.6509662366659605E-3	2.6465174055484006E-3	2.6420062498252899E-3	2.6368238122104503E-3	2.6329913174003307E-3	2.6283887503352208E-3	2.6238083728619003E-3	2.6192750917644202E-3	2.6147362589512609E-3	2.6102392052386302E-3	2.6057669114086402E-3	2.6013349731981604E-3	2.5969144639775002E-3	2.5923900308637698E-3	2.5881284795379808E-3	2.5837463338126204E-3	2.5794423691920302E-3	2.5751052339201895E-3	2.5708326743166003E-3	2.5665854001754402E-3	2.5620614471652202E-3	2.5581417295236801E-3	2.5539462372817499E-3	2.5496636672125007E-3	2.545551001306991E-3	2.5415166796701302E-3	2.5374235387295007E-3	2.5333556956118599E-3	2.5293102686778108E-3	2.5253241628752209E-3	2.5212151358503499E-3	2.5173509727978603E-3	2.5134127523302706E-3	2.5094620211999299E-3	2.5055210289438908E-3	2.5015885882373108E-3	2.4977154663334204E-3	2.4937785191448797E-3	2.4899992940840003E-3	2.4859237484307411E-3	2.4823438788578703E-3	2.4785792742864406E-3	2.4747803769242099E-3	2.47100928332769E-3	2.4673351041483906E-3	2.463613759665491E-3	2.4599305704303808E-3	2.4562545389163904E-3	2.4525507385442799E-3	2.4489667415483708E-3	2.4453401162004801E-3	2.4368399359288697E-3	2.4270761716239805E-3	2.4325300418175108E-3	2.4166696795677395E-3	2.4209808538121404E-3	2.4191149712594205E-3	2.4170682346227701E-3	2.41480971848526E-3	2.4132052618091298E-3	2.4095372484226212E-3	2.4064691212175599E-3	2.4031579711979007E-3	2.3999487806810799E-3	2.3965757917844403E-3	2.3932233527417905E-3	2.3898892345470403E-3	2.3865193439834304E-3	2.3831981313994204E-3	2.3797521822586497E-3	2.3766845522980098E-3	2.37341721005428E-3	2.3702167974196499E-3	2.3669838590826206E-3	2.3637790091188102E-3	2.3605599471476606E-3	2.3573749158933804E-3	2.3541772563755608E-3	2.3506746348396198E-3	2.3475049472845609E-3	2.3447752821973309E-3	2.3416619808702098E-3	2.3385562701994603E-3	2.3354800717088797E-3	2.3324081629087297E-3	2.3292783438674603E-3	2.3263288273175004E-3	2.3233045278338005E-3	2.3203302466473213E-3	2.3171067456105206E-3	2.3143615613297305E-3	2.3113814491985797E-3	2.3084446625083804E-3	2.3054379102134203E-3	2.3022560551622601E-3	2.2988832469908902E-3	2.2962650852101701E-3	2.2935528527108407E-3	2.2910015360796602E-3	2.2881395068536708E-3	2.2852934585596806E-3	2.2824523567599704E-3	2.2796410711219306E-3	2.2768343545499108E-3	linear, damping ratio=0.1	35	35.1	35.200000000000003	35.300000000000011	35.4	35.5	35.6	35.700000000000003	35.800000000000011	35.9	36	36.1	36.200000000000003	36.300000000000011	36.4	36.5	36.6	36.700000000000003	36.800000000000011	36.9	37	37.1	37.200000000000003	37.300000000000011	37.4	37.5	37.6	37.700000000000003	37.800000000000011	37.9	38	38.1	38.200000000000003	38.300000000000011	38.4	38.5	38.6	38.700000000000003	38.800000000000011	38.9	39	39.1	39.200000000000003	39.300000000000011	39.4	39.5	39.6	39.700000000000003	39.800000000000011	39.9	40	40.1	40.200000000000003	40.300000000000011	40.4	40.5	40.6	40.700000000000003	40.800000000000011	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	55.5	55.6	55.7	55.8	55.9	56	56.1	56.2	56.3	56.4	56.5	56.6	56.7	56.8	56.9	57	57.1	57.2	57.3	57.4	57.5	57.6	57.7	57.8	57.9	58	58.1	58.2	58.3	58.4	58.5	58.6	58.7	58.8	58.9	59	59.1	59.2	59.3	59.4	59.5	59.6	59.7	59.8	59.9	60	60.1	60.2	60.3	60.4	60.5	60.6	60.7	60.8	60.9	61	61.1	61.2	61.3	61.4	61.5	61.6	61.7	61.8	61.9	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.2	63.3	63.4	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.3	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.599999999999994	65.7	65.8	65.900000000000006	66	66.099999999999994	66.2	66.3	66.400000000000006	66.5	66.599999999999994	66.7	66.8	66.900000000000006	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.599999999999994	67.7	67.8	67.900000000000006	68	68.099999999999994	68.2	68.3	68.400000000000006	68.5	68.599999999999994	68.7	68.8	68.900000000000006	69	69.099999999999994	69.2	69.3	69.400000000000006	69.5	69.599999999999994	69.7	69.8	69.900000000000006	70	70.099999999999994	70.2	70.3	70.400000000000006	70.5	70.599999999999994	70.7	70.8	70.900000000000006	71	71.099999999999994	71.2	71.3	71.400000000000006	71.5	71.599999999999994	71.7	71.8	71.900000000000006	72	72.099999999999994	72.2	72.3	72.400000000000006	72.5	72.599999999999994	72.7	72.8	72.900000000000006	73	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.599999999999994	73.7	73.8	73.900000000000006	74	74.099999999999994	74.2	74.3	74.400000000000006	74.5	74.599999999999994	74.7	74.8	74.900000000000006	75	75.099999999999994	75.2	75.3	75.400000000000006	75.5	75.599999999999994	75.7	75.8	75.900000000000006	76	76.099999999999994	76.2	76.3	76.400000000000006	76.5	76.599999999999994	76.7	76.8	76.900000000000006	77	77.099999999999994	77.2	77.3	77.400000000000006	77.5	77.599999999999994	77.7	77.8	77.900000000000006	78	78.099999999999994	78.2	78.3	78.400000000000006	78.5	78.599999999999994	78.7	78.8	78.900000000000006	79	79.099999999999994	79.2	79.3	79.400000000000006	79.5	79.599999999999994	79.7	79.8	79.900000000000006	80	80.099999999999994	80.2	80.3	80.400000000000006	80.5	80.599999999999994	80.7	80.8	80.900000000000006	81	81.099999999999994	81.2	81.3	81.400000000000006	81.5	81.599999999999994	81.7	81.8	81.900000000000006	82	82.1	82.2	82.3	82.4	82.5	82.6	82.7	82.8	82.9	83	83.1	83.2	83.3	83.4	83.5	83.6	83.7	83.8	83.9	84	84.1	84.2	84.3	84.4	84.5	84.6	84.7	84.8	84.9	85	85.1	85.2	85.3	85.4	85.5	85.6	85.7	85.8	85.9	86	86.1	86.2	86.3	86.4	86.5	86.6	86.7	86.8	86.9	87	87.1	87.2	87.3	87.4	87.5	87.6	87.7	87.8	87.9	88	88.1	88.2	88.3	88.4	88.5	88.6	88.7	88.8	88.9	89	89.1	89.2	89.3	89.4	89.5	89.6	89.7	89.8	89.9	90	90.1	90.2	90.3	90.4	90.5	90.6	90.7	90.8	90.9	91	91.1	91.2	91.3	91.4	91.5	91.6	91.7	91.8	91.9	92	92.1	92.2	92.3	92.4	92.5	92.6	92.7	92.8	92.9	93	93.1	93.2	93.3	93.4	93.5	93.6	93.7	93.8	93.9	94	94.1	94.2	94.3	94.4	94.5	94.6	94.7	94.8	94.9	95	95.1	95.2	95.3	95.4	95.5	95.6	95.7	95.8	95.9	96	96.1	96.2	96.3	96.4	96.5	96.6	96.7	96.8	96.9	97	97.1	97.2	97.3	97.4	97.5	97.6	97.7	97.8	97.9	98	98.1	98.2	98.3	98.4	98.5	98.6	98.7	98.8	98.9	99	99.1	99.2	99.3	99.4	99.5	99.6	99.7	99.8	99.9	100	100.1	100.2	100.3	100.4	100.5	100.6	100.7	100.8	100.9	101	101.1	101.2	101.3	101.4	101.5	101.6	101.7	101.8	101.9	102	102.1	102.2	102.3	102.4	102.5	102.6	102.7	102.8	102.9	103	103.1	103.2	103.3	103.4	103.5	103.6	103.7	103.8	103.9	104	104.1	104.2	104.3	104.4	104.5	104.6	104.7	104.8	104.9	105	105.1	105.2	105.3	105.4	105.5	105.6	105.7	105.8	105.9	106	106.1	106.2	106.3	106.4	106.5	106.6	106.7	106.8	106.9	107	107.1	107.2	107.3	107.4	107.5	107.6	107.7	107.8	107.9	108	108.1	108.2	108.3	108.4	108.5	108.6	108.7	108.8	108.9	109	109.1	109.2	109.3	109.4	109.5	109.6	109.7	109.8	109.9	110	110.1	110.2	110.3	110.4	110.5	110.6	110.7	110.8	110.9	111	111.1	111.2	111.3	111.4	111.5	111.6	111.7	111.8	111.9	112	112.1	112.2	112.3	112.4	112.5	112.6	112.7	112.8	112.9	113	113.1	113.2	113.3	113.4	113.5	113.6	113.7	113.8	113.9	114	114.1	114.2	114.3	114.4	114.5	114.6	114.7	114.8	114.9	115	115.1	115.2	115.3	115.4	115.5	115.6	115.7	115.8	115.9	116	116.1	116.2	116.3	116.4	116.5	116.6	116.7	116.8	116.9	117	117.1	117.2	117.3	117.4	117.5	117.6	117.7	117.8	117.9	118	118.1	118.2	118.3	118.4	118.5	118.6	118.7	118.8	118.9	119	119.1	119.2	119.3	119.4	119.5	119.6	119.7	119.8	119.9	120	120.1	120.2	120.3	120.4	120.5	120.6	120.7	120.8	120.9	121	121.1	121.2	121.3	121.4	121.5	121.6	121.7	121.8	121.9	122	122.1	122.2	122.3	122.4	122.5	122.6	122.7	122.8	122.9	123	123.1	123.2	123.3	123.4	123.5	123.6	123.7	123.8	123.9	124	124.1	124.2	124.3	124.4	124.5	124.6	124.7	124.8	124.9	125	125.1	125.2	125.3	125.4	125.5	125.6	125.7	125.8	125.9	126	126.1	126.2	126.3	126.4	126.5	126.6	126.7	126.8	126.9	127	127.1	127.2	127.3	127.4	127.5	127.6	127.7	127.8	127.9	128	128.1	128.19999999999999	128.30000000000001	128.4	128.5	128.6	128.69999999999999	128.80000000000001	128.9	129	129.1	129.19999999999999	129.30000000000001	129.4	129.5	129.6	129.69999999999999	129.80000000000001	129.9	130	130.1	130.19999999999999	130.30000000000001	130.4	130.5	130.6	130.69999999999999	130.80000000000001	130.9	131	131.1	131.19999999999999	131.30000000000001	131.4	131.5	131.6	131.69999999999999	131.80000000000001	131.9	132	132.1	132.19999999999999	132.30000000000001	132.4	132.5	132.6	132.69999999999999	132.80000000000001	132.9	133	133.1	133.19999999999999	133.30000000000001	133.4	133.5	133.6	133.69999999999999	133.80000000000001	133.9	134	134.1	134.19999999999999	134.30000000000001	134.4	134.5	134.6	134.69999999999999	134.80000000000001	134.9	135	135.1	135.19999999999999	135.30000000000001	135.4	135.5	135.6	135.69999999999999	135.80000000000001	135.9	136	136.1	136.19999999999999	136.30000000000001	136.4	136.5	136.6	136.69999999999999	136.80000000000001	136.9	137	137.1	137.19999999999999	137.30000000000001	137.4	137.5	137.6	137.69999999999999	137.80000000000001	137.9	138	138.1	138.19999999999999	138.30000000000001	138.4	138.5	138.6	138.69999999999999	138.80000000000001	138.9	139	139.1	139.19999999999999	139.30000000000001	139.4	139.5	139.6	139.69999999999999	139.80000000000001	139.9	140	140.1	140.19999999999999	140.30000000000001	140.4	140.5	140.6	140.69999999999999	140.80000000000001	140.9	141	141.1	141.19999999999999	141.30000000000001	141.4	141.5	141.6	141.69999999999999	141.80000000000001	141.9	142	142.1	142.19999999999999	142.30000000000001	142.4	142.5	142.6	142.69999999999999	142.80000000000001	142.9	143	143.1	143.19999999999999	143.30000000000001	143.4	143.5	143.6	143.69999999999999	143.80000000000001	143.9	144	144.1	144.19999999999999	144.30000000000001	144.4	144.5	144.6	144.69999999999999	144.80000000000001	144.9	145	1.6729613606224702E-4	1.6838987630124201E-4	1.6948594445945106E-4	1.7058861350912303E-4	1.7169057886788703E-4	1.7277001260329302E-4	1.7391920439410903E-4	1.75043334967418E-4	1.7617387314738904E-4	1.7726745847315706E-4	1.7837803007696401E-4	1.7959072152910001E-4	1.8074663910095699E-4	1.8189279120802503E-4	1.8305236332230002E-4	1.8418898910388802E-4	1.8539261423086202E-4	1.8656471217661508E-4	1.8774654001094902E-4	1.8892696593439501E-4	1.9015125351869007E-4	1.9128865890348604E-4	1.9248877484880108E-4	1.9363192821846101E-4	1.9491175745420508E-4	1.9611843039159905E-4	1.9730798583638605E-4	1.9857395794216806E-4	1.9980538012813909E-4	2.0104677893686599E-4	2.0228609287268099E-4	2.0353021023712103E-4	2.0479064782422509E-4	2.0586933245415106E-4	2.0720127543806202E-4	2.0856002157831305E-4	2.0983781956420203E-4	2.1111955672850109E-4	2.1240242737649407E-4	2.1368237811750902E-4	2.1494459475660305E-4	2.1613381070338002E-4	2.1758028989089201E-4	2.1873759750891405E-4	2.20204989311336E-4	2.2157504288244803E-4	2.2290310112556307E-4	2.2424233661620408E-4	2.2561529869074605E-4	2.269534283570531E-4	2.283004442102071E-4	2.2963622063417702E-4	2.3100941584860908E-4	2.3236547850318204E-4	2.33667441599789E-4	2.3518275714070908E-4	2.3655475521153712E-4	2.3785905586506311E-4	2.3927115270930301E-4	2.4075448708946108E-4	2.4216751848757698E-4	2.4358521551903599E-4	2.4502693831726202E-4	2.4645489402710203E-4	2.4787685779278007E-4	2.4931947572095516E-4	2.5078428163833905E-4	2.5216555815298498E-4	2.5370678466020012E-4	2.55200082412275E-4	2.5653932399709409E-4	2.5815719090565805E-4	2.5962791901410902E-4	2.6113225273348802E-4	2.6258104985015906E-4	2.6412912522109612E-4	2.6566358678139606E-4	2.6717955032420004E-4	2.6871152599611812E-4	2.7025269436995906E-4	2.7179031807727209E-4	2.7336276819850104E-4	2.7488020844011204E-4	2.7648225706924809E-4	2.780493737268761E-4	2.796277868215141E-4	2.8119545423756204E-4	2.8279400747355303E-4	2.8450650145297302E-4	2.8610277127552006E-4	2.8770525889984007E-4	2.8923920465434203E-4	2.9090846089373809E-4	2.9253201253453008E-4	2.9421611575200008E-4	2.95847896140526E-4	2.9751518732350706E-4	2.9911929400613111E-4	3.0073218187494914E-4	3.0247546467170212E-4	3.0411899858530806E-4	3.0576213258448907E-4	3.0758293827885602E-4	3.0931074354512204E-4	3.1111938089650612E-4	3.1283754894593206E-4	3.1429533054192708E-4	3.1583951242453607E-4	3.1779643713147009E-4	3.1961173949867104E-4	3.2142306734240605E-4	3.2322807100697802E-4	3.2502445600286008E-4	3.2681006522983317E-4	3.2858296505642605E-4	3.3034152951694407E-4	3.3208451614096901E-4	3.3381112693080809E-4	3.3552104888774208E-4	3.37466699575654E-4	3.3941641721039003E-4	3.4134815214490209E-4	3.4326207991075802E-4	3.4515886292572901E-4	3.4703958579895714E-4	3.4890805699335604E-4	3.5077213326701809E-4	3.5262478980083303E-4	3.5476214151867406E-4	3.5656567252302104E-4	3.5850640234786507E-4	3.6043313348845912E-4	3.6238340101521212E-4	3.6430220567846113E-4	3.6631682413427514E-4	3.6830508502822912E-4	3.7028148232259606E-4	3.7225129057775119E-4	3.7428694020773007E-4	3.7627588846153912E-4	3.7834125601499612E-4	3.8035954144096404E-4	3.8231620174605709E-4	3.8443878029297912E-4	3.8652392284092005E-4	3.8860551963354402E-4	3.906634592301001E-4	3.9275567662579918E-4	3.9485055572380207E-4	3.9700052509504313E-4	3.9911311574787508E-4	4.0125768249910993E-4	4.0344301988772403E-4	4.0502024916609322E-4	4.0741903065420206E-4	4.0972246674999299E-4	4.11983556519946E-4	4.1419408702551207E-4	4.16349267256626E-4	4.1863116409539502E-4	4.2078889577995397E-4	4.2309494174556911E-4	4.2533353848906022E-4	4.2750457748095004E-4	4.2973362525479592E-4	4.3207278978517197E-4	4.3435410133102411E-4	4.3663384490736512E-4	4.3896513445995818E-4	4.4126987941651015E-4	4.435809410674012E-4	4.4590205603733718E-4	4.4823019698838609E-4	4.5060257666139407E-4	4.5295838338176708E-4	4.5532297830855822E-4	4.5775917359792907E-4	4.6015422022241615E-4	4.6255914888487901E-4	4.6504299903383812E-4	4.6738698033285816E-4	4.6986874195866613E-4	4.7229477092104499E-4	4.7481396455960616E-4	4.7736595001858913E-4	4.798503942280741E-4	4.8227050669714987E-4	4.848189513849671E-4	4.8736045315559898E-4	4.8992754973457711E-4	4.9245883284881897E-4	4.9504506837083813E-4	4.9761562013444615E-4	5.0019324569013112E-4	5.0281911292753315E-4	5.0525423484690116E-4	5.0802107545685712E-4	5.0995017739453104E-4	5.1327249431277902E-4	5.1614173877718712E-4	5.1889976003666606E-4	5.2158981801113619E-4	5.2429831543591109E-4	5.2701982324818511E-4	5.29718402471644E-4	5.3252880193639402E-4	5.3524661369943607E-4	5.3803700308390607E-4	5.4081002755584212E-4	5.435667976355661E-4	5.4645988347945106E-4	5.4928232097143813E-4	5.5208034008716225E-4	5.5497696603997121E-4	5.5794372497274707E-4	5.6077523562750797E-4	5.6374049467274295E-4	5.6659178500312486E-4	5.6951759377230798E-4	5.7245977647367896E-4	5.7542015531756316E-4	5.7844264080831622E-4	5.8134283985605622E-4	5.8443714358355904E-4	5.8730863268429995E-4	5.9032948178537712E-4	5.9355506420864996E-4	5.9665437004673518E-4	5.9975490073261109E-4	6.0287699850276421E-4	6.0602634271905817E-4	6.091312292401212E-4	6.1223484695937613E-4	6.1545354526087895E-4	6.186777763095881E-4	6.2191324787146118E-4	6.2500634043313828E-4	6.2827513035217325E-4	6.3165763645665906E-4	6.3475434206169815E-4	6.3819965914235625E-4	6.4151522711609801E-4	6.4467757782733727E-4	6.4806255272754009E-4	6.5140092471550296E-4	6.5477093269927409E-4	6.5817579455818324E-4	6.6152455286690604E-4	6.6501772877243612E-4	6.6848285647435615E-4	6.7196463686513121E-4	6.7538314594774401E-4	6.7893187596977222E-4	6.8246452849611322E-4	6.8601561835158207E-4	6.8953597165646223E-4	6.9317146153489919E-4	6.9672360649003615E-4	7.0036737440193526E-4	7.0403030191425122E-4	7.076722685853534E-4	7.1130490143843524E-4	7.1497226896250821E-4	7.1874824377477799E-4	7.2246782634273314E-4	7.2624546334305309E-4	7.3006583881906923E-4	7.3379026669249101E-4	7.3769219405577717E-4	7.4158116298435209E-4	7.4545366728009596E-4	7.4921110996598918E-4	7.5312095296374115E-4	7.5695821467464304E-4	7.6110070167156104E-4	7.6508633617940419E-4	7.6906284409874516E-4	7.7296463929911029E-4	7.7713911801266739E-4	7.8119512115540509E-4	7.8522456081013222E-4	7.8935434705865615E-4	7.9348464003640724E-4	7.9767846261363513E-4	8.0180077586755605E-4	8.0601699984486728E-4	8.1024373200168527E-4	8.1443739058582984E-4	8.1872570316036215E-4	8.2302183274546086E-4	8.2742951619621877E-4	8.3180179787458515E-4	8.3608868121865941E-4	8.4047688575197106E-4	8.4496137984523705E-4	8.4937787125010614E-4	8.5396034294461906E-4	8.5830305965620243E-4	8.6232407923547412E-4	8.6719147347204208E-4	8.704097662976661E-4	8.7669059249619323E-4	8.8136606341895527E-4	8.8604867838719848E-4	8.9076144889051407E-4	8.9551473201043732E-4	9.0026281933104613E-4	9.0506441693414836E-4	9.0981688320555386E-4	9.1473643234521484E-4	9.1958298978654836E-4	9.2453940054469024E-4	9.2947183009196193E-4	9.3446726946880634E-4	9.3935722326755433E-4	9.4447001050309914E-4	9.4951465189344248E-4	9.5463626424233811E-4	9.5964390382246364E-4	9.6492243321655811E-4	9.6955151902100123E-4	9.7526575524344147E-4	9.8052137217523598E-4	9.8581285994610518E-4	9.9115711893504009E-4	9.9646555315211437E-4	1.00098687896949E-3	1.00729266994259E-3	1.01277951913452E-3	1.0182761771126501E-3	1.0237341425093796E-3	1.0289986087441097E-3	1.0349026741675303E-3	1.0402959357721101E-3	1.0460520103454502E-3	1.0517211240246899E-3	1.0575464212739802E-3	1.0634492682555E-3	1.06776643310738E-3	1.0742420303552903E-3	1.0804525602636306E-3	1.0866267680976001E-3	1.0927650613943702E-3	1.0988681329033203E-3	1.1047025724605804E-3	1.1109680524874E-3	1.1169641186054499E-3	1.1228691596793701E-3	1.1289376053777902E-3	1.1350119377075403E-3	1.1410769108881301E-3	1.1477537302591202E-3	1.15395401241304E-3	1.1593596314824401E-3	1.1664032040084801E-3	1.1738062215722802E-3	1.1804667727892302E-3	1.1871196242374702E-3	1.1936529470273302E-3	1.2005010113709099E-3	1.2072285163108401E-3	1.2139721104302401E-3	1.2207723496172002E-3	1.2276416628345598E-3	1.23449655933219E-3	1.24103239427832E-3	1.24850664020108E-3	1.25541407375748E-3	1.2627709100226701E-3	1.2699489626833503E-3	1.2771488582681001E-3	1.2844921717679702E-3	1.2918157240906104E-3	1.2992081269897504E-3	1.3066675773615803E-3	1.3141147359271102E-3	1.3215798196832401E-3	1.32913929320662E-3	1.33687958604485E-3	1.3446309176483602E-3	1.3522542349984803E-3	1.3602067340219303E-3	1.3681242428221897E-3	1.3759161123795601E-3	1.3838808841265605E-3	1.3921281585573602E-3	1.4000083620967702E-3	1.4082019300473401E-3	1.4163223262222602E-3	1.4245510176182702E-3	1.4328284911104099E-3	1.4411554961100601E-3	1.4495327959345098E-3	1.4579611677450499E-3	1.46644140248299E-3	1.47497430481981E-3	1.48356069310078E-3	1.4922013993016701E-3	1.5008972689886002E-3	1.5096491612823202E-3	1.5184579488323805E-3	1.52732451779604E-3	1.5362497678224102E-3	1.5476427301460303E-3	1.5570883515856303E-3	1.5665047062415403E-3	1.5760238961823002E-3	1.5856100855066203E-3	1.5952750947998901E-3	1.6050348998569602E-3	1.6147433625718504E-3	1.6245465378820303E-3	1.6344682434432703E-3	1.6445245799883504E-3	1.6543931311387705E-3	1.6647126090511204E-3	1.6750362997455003E-3	1.6854411427390701E-3	1.6958553986553002E-3	1.7061923541161002E-3	1.7168851978207004E-3	1.7274627584240399E-3	1.7362746423003699E-3	1.7491497743307304E-3	1.76013669873254E-3	1.7711984580155002E-3	1.7823171304912806E-3	1.7935402869892602E-3	1.8049555151238605E-3	1.8166430254115806E-3	1.8281594622122904E-3	1.8398452148675403E-3	1.8514070619441603E-3	1.8631674452858603E-3	1.8752382130270901E-3	1.8873059869901404E-3	1.8993983701737103E-3	1.9096549165059503E-3	1.9241059318176107E-3	1.9365850652521804E-3	1.9492771094632307E-3	1.9619244242398202E-3	1.9748606587817806E-3	1.9877237171065302E-3	2.0009321845555505E-3	2.0138524393044097E-3	2.0273088690351306E-3	2.0408905280856504E-3	2.0543503962069305E-3	2.0680482326442999E-3	2.08200037179286E-3	2.0958054973575098E-3	2.1094923459403503E-3	2.1225771532553304E-3	2.1324020982915705E-3	2.1463059750463304E-3	2.1652606016451604E-3	2.1818218426062808E-3	2.1973013900638801E-3	2.2124411420665403E-3	2.2274921364475509E-3	2.24304892349865E-3	2.2585503027106406E-3	2.2738697433835604E-3	2.2901421023224207E-3	2.3061178311628906E-3	2.3220373405940602E-3	2.3384868522490403E-3	2.3549726348104294E-3	2.3715244843450101E-3	2.3882665186944303E-3	2.4052233387618104E-3	2.4226363779128804E-3	2.4399538948181396E-3	2.4574154926861498E-3	2.4752628992256594E-3	2.4929378035198099E-3	2.5109828642041602E-3	2.5294905637685203E-3	2.5476591846877502E-3	2.5665685005661003E-3	2.5854881208041895E-3	2.6045314990396804E-3	2.6233913457962311E-3	2.6429665839258799E-3	2.6622041310524905E-3	2.6817554914166306E-3	2.7029720577754408E-3	2.7233171393992403E-3	2.743887259724151E-3	2.7646809322544605E-3	2.7857046149848104E-3	2.8069493415554003E-3	2.8277708038939508E-3	2.8502193042256401E-3	2.8722061587923803E-3	2.8940226335007397E-3	2.9169517179556603E-3	2.9397134887102602E-3	2.9627491049271999E-3	2.9860283380210803E-3	3.0096091431711801E-3	3.0330830898309103E-3	3.0575403771948401E-3	3.0819820591573913E-3	3.1059671261911004E-3	3.1317054623465805E-3	3.1570244174298602E-3	3.1826332354336906E-3	3.2084881395097399E-3	3.2347794164720306E-3	3.2608175822372411E-3	3.2882455145382601E-3	3.3153277443182002E-3	3.3429449078439403E-3	3.3706020572685002E-3	3.3992097097718002E-3	3.4276298183079212E-3	3.4567092667944503E-3	3.4856255463785006E-3	3.5158401873407901E-3	3.5458493191163603E-3	3.5764120879271401E-3	3.6069029791660602E-3	3.638589243654471E-3	3.670297010420921E-3	3.7024102406735806E-3	3.7348418301949202E-3	3.76787893977848E-3	3.8000232175453711E-3	3.8293736548503407E-3	3.8691502775883508E-3	3.9042620080799503E-3	3.9394598482184202E-3	3.9751686656387102E-3	4.0113200407565306E-3	4.0481574682151404E-3	4.0853797757193916E-3	4.1213947071593498E-3	4.1613719384686609E-3	4.2001200440658307E-3	4.2392483353940929E-3	4.2792888107969808E-3	4.3198259210851303E-3	4.3608281117907205E-3	4.3998201195750803E-3	4.444333445188642E-3	4.4870210105387208E-3	4.5305506068748606E-3	4.5749384785090793E-3	4.6176508484417995E-3	4.6633104904327313E-3	4.7104385109860303E-3	4.7577224836906126E-3	4.8005965119142903E-3	4.8532294517866607E-3	4.9018727161541627E-3	4.9511316193738414E-3	5.0010701298076219E-3	5.0526225998947221E-3	5.1045104968093303E-3	5.1563507977900507E-3	5.2103436099424508E-3	5.2638871695513305E-3	5.3194519671818001E-3	5.374678900628471E-3	5.4301239204035418E-3	5.4887199026691013E-3	5.5476662920496914E-3	5.6065121484828199E-3	5.6663852050435198E-3	5.7274836484833896E-3	5.7894376165068609E-3	5.8525467116656406E-3	5.9156522200170805E-3	5.9815087539439515E-3	6.0466436526062815E-3	6.1141228385693204E-3	6.1819053739652899E-3	6.2499806211637008E-3	6.3200466036946413E-3	6.3912207995700122E-3	6.4632158627908809E-3	6.5359374051870717E-3	6.6105434088355409E-3	6.6855065434517497E-3	6.7546009012224807E-3	6.8371402037091808E-3	6.9127782215870712E-3	6.9876244134733419E-3	7.0670275776160696E-3	7.1474225469886398E-3	7.2288049302502502E-3	7.3111684996916724E-3	7.3945050376282295E-3	7.4788041741871416E-3	7.564053216421499E-3	7.6502369687399497E-3	7.7373375446880312E-3	7.8253341702513805E-3	7.9142029789244003E-3	8.0039167989704695E-3	8.0944449333748125E-3	8.1857529332062546E-3	8.282698553659552E-3	8.3812341153484838E-3	8.4805785443203708E-3	8.5806821805083019E-3	8.681490270207582E-3	8.7829427062794015E-3	8.8849737717477117E-3	8.9875118896172324E-3	9.0904793820083523E-3	9.1937922422116423E-3	9.307421975410542E-3	9.4010851490347117E-3	9.5048637474649308E-3	9.608584519326906E-3	9.7121291394283212E-3	9.8153721009936017E-3	9.9181807072766422E-3	1.0020415116625003E-2	1.0121928447018404E-2	1.02225669459617E-2	1.0322170231525004E-2	1.0420571609875105E-2	1.0517598474152999E-2	1.06130727888349E-2	1.0706811662881004E-2	1.0798628013783002E-2	1.08883313233719E-2	1.0975728484918602E-2	1.1060624739064403E-2	1.1142824694600305E-2	1.12221334280411E-2	1.1298357653896599E-2	1.1371306955591697E-2	1.1440795064920203E-2	1.15066411759043E-2	1.1568671277291002E-2	1.1626719486336102E-2	1.1680629365266804E-2	1.1730255201043002E-2	1.1775463228674701E-2	1.18161327781704E-2	1.1852157325996301E-2	1.1901251105006502E-2	1.1909921551665002E-2	1.1931526689841302E-2	1.1948218916436701E-2	1.19599737024148E-2	1.1966784089619103E-2	1.1968660685287003E-2	1.1965631482870002E-2	1.1957741513155802E-2	1.1945052333264202E-2	1.1927641363452503E-2	1.1905601084811503E-2	1.1879555690289704E-2	1.1890777534192902E-2	1.1830569049680105E-2	1.1799750109906901E-2	1.1764901554003102E-2	1.1726175184598104E-2	1.1683730261396302E-2	1.1667069295018805E-2	1.1588351536062804E-2	1.1535762295280203E-2	1.1480141239589804E-2	1.14216665434197E-2	1.1360516783807702E-2	1.1296869960387004E-2	1.12309025923608E-2	1.1162788896320103E-2	1.1092700047241501E-2	1.1020803522993899E-2	1.0947262531827998E-2	1.0872235520970499E-2	1.0795875763481703E-2	1.0718331019709601E-2	1.0639743269084999E-2	1.0560248507680999E-2	1.04799766062059E-2	1.03990512234049E-2	1.0317589769496802E-2	1.0235703414301E-2	1.0153497134983E-2	1.0071562518548899E-2	9.9890954770593225E-3	9.9066661882823218E-3	9.8243671646210326E-3	9.7422730589392294E-3	9.6604853661573023E-3	9.5790310234289151E-3	9.4979725639668094E-3	9.4173889579469115E-3	9.3373092100332809E-3	9.2577449305317021E-3	9.1788152699915602E-3	9.1004949548143133E-3	9.022826672706253E-3	8.9458326796567639E-3	8.869584509969065E-3	8.7940655813287701E-3	8.7191092477383013E-3	8.64509569185146E-3	8.5720827817175622E-3	8.4993695405761998E-3	8.4280345523329026E-3	8.3571388873424322E-3	8.2872966666611009E-3	8.2175589667333217E-3	8.149890525007952E-3	8.0824609955931215E-3	8.0158148807986437E-3	7.9500544553043409E-3	7.8719066358305025E-3	7.8210575748473808E-3	7.7578256175414497E-3	7.6953929223076319E-3	7.6337451650638124E-3	7.5730014848856327E-3	7.513016696023501E-3	7.4538590627805717E-3	7.3955055376611093E-3	7.3378334574764198E-3	7.2811885913248017E-3	7.2251932876106718E-3	7.16991389270697E-3	7.1135506526857394E-3	7.0617180230579902E-3	7.0086971517327621E-3	6.9564530889936922E-3	6.9048827801098007E-3	6.8540751407259294E-3	6.8038096241327412E-3	6.7545278085503497E-3	6.7057639009657317E-3	6.6569526611354301E-3	6.6103072126902709E-3	6.5636127277443812E-3	6.5175147717968489E-3	6.4720539726121516E-3	6.4272408092529805E-3	6.3829994959155008E-3	6.3393566720158509E-3	6.2963090949461524E-3	6.2538110081246717E-3	6.2119317667428207E-3	6.1620116802838711E-3	6.1271240151790397E-3	6.0887612455363619E-3	6.0492154488376217E-3	6.0110266524003005E-3	5.9724439099111725E-3	5.9344007664953995E-3	5.8968653950099417E-3	5.8598248987318507E-3	5.8232432725527717E-3	5.7871249260579988E-3	5.7515133444651506E-3	5.7150261714278804E-3	5.6816164328061013E-3	5.6473746961133199E-3	5.6136078866011107E-3	5.5802395676196508E-3	5.5472950118714308E-3	5.5138000778803707E-3	5.4826563646489714E-3	5.4509921383576717E-3	5.4194618581591813E-3	5.3888141241104602E-3	5.3583060016366502E-3	5.3281718775913889E-3	5.2983946973482405E-3	5.2690276815537621E-3	5.2399035503093109E-3	5.2113395910369509E-3	5.1830059446820306E-3	5.1550676675798995E-3	5.1273978343873991E-3	5.1001043337695496E-3	5.0732440302589206E-3	5.0466326648510116E-3	5.0201996426160805E-3	4.9941255933358599E-3	4.9686076577245509E-3	4.9431991432604509E-3	4.9169626522663507E-3	4.8911076942988411E-3	4.8678465006155294E-3	4.8439834882863901E-3	4.8195879823123905E-3	4.7939156482209788E-3	4.7676462327755596E-3	4.7503190237833419E-3	4.7274640750436811E-3	4.7048177106386209E-3	4.682446014260001E-3	4.6603326472448104E-3	4.6384828215166301E-3	4.6165386354894396E-3	4.5954481180914908E-3	4.5713525463797703E-3	4.5533450351256007E-3	4.5326209606912906E-3	4.5120697310565309E-3	4.4919343820714105E-3	4.4713511341726237E-3	4.4521058600345597E-3	4.4325085430565701E-3	4.4131117580688099E-3	4.39214105085053E-3	4.3749648919847711E-3	4.3561294960993311E-3	4.3375861986398598E-3	4.3192173670591706E-3	4.3006231067338014E-3	4.2829849738578495E-3	4.26513844641E-3	4.2474671155215615E-3	4.2298750804411313E-3	4.2127280709554401E-3	4.1954637624474211E-3	4.178251159154751E-3	4.1615250860739094E-3	4.1446758069258694E-3	4.1284328460654681E-3	4.1125592075692994E-3	4.0964261362340217E-3	4.0804820484857092E-3	4.0643809817752698E-3	4.0489938748059697E-3	4.033471528628871E-3	4.0181691078011606E-3	4.0020592949425206E-3	3.987931804671942E-3	3.9730216893091109E-3	3.9582356619398398E-3	3.9436317605104319E-3	3.9291266618076406E-3	3.9141193331957399E-3	3.9005606471234707E-3	3.8864314998055698E-3	3.87224265422169E-3	3.8586871039818201E-3	3.8449858321371604E-3	3.8312800022851303E-3	3.81786580933064E-3	3.8045464658242999E-3	3.7907908059621313E-3	3.7783446754631905E-3	3.7649809629462915E-3	3.7525106280257106E-3	3.73974669986368E-3	3.7271466687167714E-3	3.7146160453777107E-3	3.7021439298803305E-3	3.6898077668394507E-3	3.6772185374342706E-3	3.6654823496872504E-3	3.6534634259469605E-3	3.6415374401099114E-3	3.6296328253654702E-3	3.6181157931459503E-3	3.6065192618825212E-3	3.5950750437816403E-3	3.583702236809691E-3	3.5722910059099709E-3	3.5610188348556898E-3	3.5500832719541709E-3	3.5386955581800904E-3	3.5254358216454508E-3	3.5156173726906205E-3	3.5056492767988304E-3	3.4955204113318603E-3	3.4852199782343207E-3	3.4747375879042109E-3	3.4640633453015507E-3	3.4531879376994107E-3	3.4421027223201606E-3	3.4307998126869811E-3	3.41927216227019E-3	3.4075136436663308E-3	3.3955191222377699E-3	3.3832845222335709E-3	3.383583272713661E-3	3.3580844131070298E-3	3.3451165131915105E-3	3.3343651027428799E-3	3.328390799284031E-3	3.3221732508646206E-3	3.3157094614571004E-3	3.3161225799329505E-3	3.3079671448504209E-3	3.2995899293964204E-3	3.2909922976918911E-3	3.2821786450160408E-3	3.2733024817352603E-3	3.2644952922910508E-3	3.2557809537934004E-3	3.2471140554282811E-3	3.2384931261536E-3	3.2299300397491504E-3	3.2214256929505207E-3	3.2129914630803502E-3	3.2046254095357499E-3	3.1963255706461404E-3	3.1880588632193303E-3	3.1799241431497106E-3	3.1715665236188399E-3	3.16374713340582E-3	3.1553770276612904E-3	3.1478018414376114E-3	3.1398586293126195E-3	3.1321207154492102E-3	3.1243586898239699E-3	3.1165874436661603E-3	3.1089767546871911E-3	3.1014366050793906E-3	3.0937619140802698E-3	3.0862331864511205E-3	3.0790156852967799E-3	3.07158508911332E-3	3.0642826927005005E-3	3.0569975360250005E-3	3.0497009075510207E-3	3.0425341772415807E-3	3.0353799223484801E-3	3.0277603726736805E-3	3.0207873101810311E-3	3.0136613971607205E-3	3.0073164933500499E-3	3.0004082944254801E-3	2.9930649224740205E-3	2.9867289688425311E-3	2.9799619723099406E-3	2.9732512417782004E-3	2.9658600547068704E-3	2.95991543572003E-3	2.9533588672379209E-3	2.9467887511426209E-3	2.9403267239688602E-3	2.9338683634690995E-3	2.9274584135459401E-3	2.9210753074912603E-3	2.9147490871604099E-3	2.9081312904729911E-3	2.9021521838850798E-3	2.8960111551318102E-3	2.8893328790965205E-3	2.8815969638081502E-3	2.8776319211180502E-3	2.87158519295102E-3	2.8655796475348305E-3	2.8595960212132597E-3	2.8536635200353305E-3	2.8477706466013514E-3	2.8418502600097597E-3	2.83525719736948E-3	2.8302916103962799E-3	2.8244984588463805E-3	2.8187950774940106E-3	2.8131667451123808E-3	2.8075185122798801E-3	2.8002711670620005E-3	2.7886595792801401E-3	2.7907814167598306E-3	2.7852276034298499E-3	2.7797370628712707E-3	2.7740592770690805E-3	2.76887913175889E-3	2.7632633227971507E-3	2.7581129089226707E-3	2.7528209932031695E-3	2.7475460591032306E-3	2.7422595740409805E-3	2.7370446383062604E-3	2.7318483881363905E-3	2.7267448020593006E-3	2.7216109831976203E-3	2.7164757361062301E-3	2.7112367774500806E-3	2.7064094923584699E-3	2.701204266568421E-3	2.6946387965865407E-3	2.6897589809717001E-3	2.6853073592891406E-3	2.6807855659731006E-3	2.6761900865792804E-3	2.6715174986528703E-3	2.6667644886661608E-3	2.6619278681664711E-3	2.6570045910423914E-3	2.6519917709489907E-3	2.6468866988258004E-3	2.6416868603857105E-3	2.6363899535670802E-3	2.6309939052943506E-3	2.6270754403666004E-3	2.6232096805518801E-3	2.6192494622369802E-3	2.6151938147399006E-3	2.6110420661103603E-3	2.6067938540289904E-3	2.6026366890125404E-3	2.5982124199674704E-3	2.5938071445158603E-3	2.5894536096225098E-3	2.5851160743018704E-3	2.5807868838106309E-3	2.57648739418204E-3	2.5722007388200106E-3	2.5679516789309013E-3	2.5637417840831205E-3	2.5595339649702002E-3	2.5553706460761006E-3	2.55120215577821E-3	2.5470038252747604E-3	2.5429079141094102E-3	2.5388172314252905E-3	2.534731600877361E-3	2.5298243321148399E-3	2.5266240956272005E-3	2.5224316220405509E-3	2.5186550050706694E-3	2.5146257483689206E-3	2.5106990533118102E-3	2.5068034037881897E-3	2.5029004029632398E-3	2.4985178416389708E-3	2.4950139029000905E-3	2.4912903399041597E-3	2.4873804117059709E-3	2.4837497826883407E-3	2.4799773905268305E-3	2.4762158322381793E-3	2.4724690349025797E-3	2.4684894541980198E-3	2.4650274785647601E-3	2.460969710915431E-3	2.4575798405902603E-3	2.4539842821620608E-3	2.4503833018060706E-3	2.4467615824837002E-3	2.4431760716817109E-3	2.4394374765400904E-3	2.4359859699353498E-3	2.43249247170117E-3	2.4289634904892895E-3	2.4252946205041304E-3	2.4219594168581795E-3	2.4184656345248891E-3	2.4150224180466101E-3	2.4115547477389608E-3	2.4048899025076406E-3	2.3987283525554303E-3	2.3914645736778399E-3	2.3847543104622204E-3	2.3867787938748894E-3	2.387571153686091E-3	2.3866361224545501E-3	2.3842936159715203E-3	2.3812345491873409E-3	2.3780936942000902E-3	2.3748331478639704E-3	2.37158249193339E-3	2.3683202290720805E-3	2.36514837413278E-3	2.3619518709979909E-3	2.3587412023640506E-3	2.3555840703759403E-3	2.35242994834494E-3	2.3492977531216304E-3	2.3458511442366E-3	2.343091702682141E-3	2.3400066536013505E-3	2.3367845824811403E-3	2.3338344893260904E-3	2.3307917030927303E-3	2.3274250193717999E-3	2.3244074287112203E-3	2.3217206488616608E-3	2.3187137711857906E-3	2.3157398078698099E-3	2.3127577151860904E-3	2.3097732624431503E-3	2.3066029461699398E-3	2.3039340784505608E-3	2.3010166956115002E-3	2.2980963571572911E-3	2.2952374158541704E-3	2.2923688153043699E-3	2.2895045069346808E-3	2.2866671061231099E-3	2.2838249632711207E-3	2.2809476716031708E-3	2.2781291922433005E-3	2.2749377254856107E-3	2.2716691242592596E-3	2.2693148053331406E-3	linear, damping ratio=0.12	35	35.1	35.200000000000003	35.300000000000011	35.4	35.5	35.6	35.700000000000003	35.800000000000011	35.9	36	36.1	36.200000000000003	36.300000000000011	36.4	36.5	36.6	36.700000000000003	36.800000000000011	36.9	37	37.1	37.200000000000003	37.300000000000011	37.4	37.5	37.6	37.700000000000003	37.800000000000011	37.9	38	38.1	38.200000000000003	38.300000000000011	38.4	38.5	38.6	38.700000000000003	38.800000000000011	38.9	39	39.1	39.200000000000003	39.300000000000011	39.4	39.5	39.6	39.700000000000003	39.800000000000011	39.9	40	40.1	40.200000000000003	40.300000000000011	40.4	40.5	40.6	40.700000000000003	40.800000000000011	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	55.5	55.6	55.7	55.8	55.9	56	56.1	56.2	56.3	56.4	56.5	56.6	56.7	56.8	56.9	57	57.1	57.2	57.3	57.4	57.5	57.6	57.7	57.8	57.9	58	58.1	58.2	58.3	58.4	58.5	58.6	58.7	58.8	58.9	59	59.1	59.2	59.3	59.4	59.5	59.6	59.7	59.8	59.9	60	60.1	60.2	60.3	60.4	60.5	60.6	60.7	60.8	60.9	61	61.1	61.2	61.3	61.4	61.5	61.6	61.7	61.8	61.9	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.2	63.3	63.4	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.3	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.599999999999994	65.7	65.8	65.900000000000006	66	66.099999999999994	66.2	66.3	66.400000000000006	66.5	66.599999999999994	66.7	66.8	66.900000000000006	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.599999999999994	67.7	67.8	67.900000000000006	68	68.099999999999994	68.2	68.3	68.400000000000006	68.5	68.599999999999994	68.7	68.8	68.900000000000006	69	69.099999999999994	69.2	69.3	69.400000000000006	69.5	69.599999999999994	69.7	69.8	69.900000000000006	70	70.099999999999994	70.2	70.3	70.400000000000006	70.5	70.599999999999994	70.7	70.8	70.900000000000006	71	71.099999999999994	71.2	71.3	71.400000000000006	71.5	71.599999999999994	71.7	71.8	71.900000000000006	72	72.099999999999994	72.2	72.3	72.400000000000006	72.5	72.599999999999994	72.7	72.8	72.900000000000006	73	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.599999999999994	73.7	73.8	73.900000000000006	74	74.099999999999994	74.2	74.3	74.400000000000006	74.5	74.599999999999994	74.7	74.8	74.900000000000006	75	75.099999999999994	75.2	75.3	75.400000000000006	75.5	75.599999999999994	75.7	75.8	75.900000000000006	76	76.099999999999994	76.2	76.3	76.400000000000006	76.5	76.599999999999994	76.7	76.8	76.900000000000006	77	77.099999999999994	77.2	77.3	77.400000000000006	77.5	77.599999999999994	77.7	77.8	77.900000000000006	78	78.099999999999994	78.2	78.3	78.400000000000006	78.5	78.599999999999994	78.7	78.8	78.900000000000006	79	79.099999999999994	79.2	79.3	79.400000000000006	79.5	79.599999999999994	79.7	79.8	79.900000000000006	80	80.099999999999994	80.2	80.3	80.400000000000006	80.5	80.599999999999994	80.7	80.8	80.900000000000006	81	81.099999999999994	81.2	81.3	81.400000000000006	81.5	81.599999999999994	81.7	81.8	81.900000000000006	82	82.1	82.2	82.3	82.4	82.5	82.6	82.7	82.8	82.9	83	83.1	83.2	83.3	83.4	83.5	83.6	83.7	83.8	83.9	84	84.1	84.2	84.3	84.4	84.5	84.6	84.7	84.8	84.9	85	85.1	85.2	85.3	85.4	85.5	85.6	85.7	85.8	85.9	86	86.1	86.2	86.3	86.4	86.5	86.6	86.7	86.8	86.9	87	87.1	87.2	87.3	87.4	87.5	87.6	87.7	87.8	87.9	88	88.1	88.2	88.3	88.4	88.5	88.6	88.7	88.8	88.9	89	89.1	89.2	89.3	89.4	89.5	89.6	89.7	89.8	89.9	90	90.1	90.2	90.3	90.4	90.5	90.6	90.7	90.8	90.9	91	91.1	91.2	91.3	91.4	91.5	91.6	91.7	91.8	91.9	92	92.1	92.2	92.3	92.4	92.5	92.6	92.7	92.8	92.9	93	93.1	93.2	93.3	93.4	93.5	93.6	93.7	93.8	93.9	94	94.1	94.2	94.3	94.4	94.5	94.6	94.7	94.8	94.9	95	95.1	95.2	95.3	95.4	95.5	95.6	95.7	95.8	95.9	96	96.1	96.2	96.3	96.4	96.5	96.6	96.7	96.8	96.9	97	97.1	97.2	97.3	97.4	97.5	97.6	97.7	97.8	97.9	98	98.1	98.2	98.3	98.4	98.5	98.6	98.7	98.8	98.9	99	99.1	99.2	99.3	99.4	99.5	99.6	99.7	99.8	99.9	100	100.1	100.2	100.3	100.4	100.5	100.6	100.7	100.8	100.9	101	101.1	101.2	101.3	101.4	101.5	101.6	101.7	101.8	101.9	102	102.1	102.2	102.3	102.4	102.5	102.6	102.7	102.8	102.9	103	103.1	103.2	103.3	103.4	103.5	103.6	103.7	103.8	103.9	104	104.1	104.2	104.3	104.4	104.5	104.6	104.7	104.8	104.9	105	105.1	105.2	105.3	105.4	105.5	105.6	105.7	105.8	105.9	106	106.1	106.2	106.3	106.4	106.5	106.6	106.7	106.8	106.9	107	107.1	107.2	107.3	107.4	107.5	107.6	107.7	107.8	107.9	108	108.1	108.2	108.3	108.4	108.5	108.6	108.7	108.8	108.9	109	109.1	109.2	109.3	109.4	109.5	109.6	109.7	109.8	109.9	110	110.1	110.2	110.3	110.4	110.5	110.6	110.7	110.8	110.9	111	111.1	111.2	111.3	111.4	111.5	111.6	111.7	111.8	111.9	112	112.1	112.2	112.3	112.4	112.5	112.6	112.7	112.8	112.9	113	113.1	113.2	113.3	113.4	113.5	113.6	113.7	113.8	113.9	114	114.1	114.2	114.3	114.4	114.5	114.6	114.7	114.8	114.9	115	115.1	115.2	115.3	115.4	115.5	115.6	115.7	115.8	115.9	116	116.1	116.2	116.3	116.4	116.5	116.6	116.7	116.8	116.9	117	117.1	117.2	117.3	117.4	117.5	117.6	117.7	117.8	117.9	118	118.1	118.2	118.3	118.4	118.5	118.6	118.7	118.8	118.9	119	119.1	119.2	119.3	119.4	119.5	119.6	119.7	119.8	119.9	120	120.1	120.2	120.3	120.4	120.5	120.6	120.7	120.8	120.9	121	121.1	121.2	121.3	121.4	121.5	121.6	121.7	121.8	121.9	122	122.1	122.2	122.3	122.4	122.5	122.6	122.7	122.8	122.9	123	123.1	123.2	123.3	123.4	123.5	123.6	123.7	123.8	123.9	124	124.1	124.2	124.3	124.4	124.5	124.6	124.7	124.8	124.9	125	125.1	125.2	125.3	125.4	125.5	125.6	125.7	125.8	125.9	126	126.1	126.2	126.3	126.4	126.5	126.6	126.7	126.8	126.9	127	127.1	127.2	127.3	127.4	127.5	127.6	127.7	127.8	127.9	128	128.1	128.19999999999999	128.30000000000001	128.4	128.5	128.6	128.69999999999999	128.80000000000001	128.9	129	129.1	129.19999999999999	129.30000000000001	129.4	129.5	129.6	129.69999999999999	129.80000000000001	129.9	130	130.1	130.19999999999999	130.30000000000001	130.4	130.5	130.6	130.69999999999999	130.80000000000001	130.9	131	131.1	131.19999999999999	131.30000000000001	131.4	131.5	131.6	131.69999999999999	131.80000000000001	131.9	132	132.1	132.19999999999999	132.30000000000001	132.4	132.5	132.6	132.69999999999999	132.80000000000001	132.9	133	133.1	133.19999999999999	133.30000000000001	133.4	133.5	133.6	133.69999999999999	133.80000000000001	133.9	134	134.1	134.19999999999999	134.30000000000001	134.4	134.5	134.6	134.69999999999999	134.80000000000001	134.9	135	135.1	135.19999999999999	135.30000000000001	135.4	135.5	135.6	135.69999999999999	135.80000000000001	135.9	136	136.1	136.19999999999999	136.30000000000001	136.4	136.5	136.6	136.69999999999999	136.80000000000001	136.9	137	137.1	137.19999999999999	137.30000000000001	137.4	137.5	137.6	137.69999999999999	137.80000000000001	137.9	138	138.1	138.19999999999999	138.30000000000001	138.4	138.5	138.6	138.69999999999999	138.80000000000001	138.9	139	139.1	139.19999999999999	139.30000000000001	139.4	139.5	139.6	139.69999999999999	139.80000000000001	139.9	140	140.1	140.19999999999999	140.30000000000001	140.4	140.5	140.6	140.69999999999999	140.80000000000001	140.9	141	141.1	141.19999999999999	141.30000000000001	141.4	141.5	141.6	141.69999999999999	141.80000000000001	141.9	142	142.1	142.19999999999999	142.30000000000001	142.4	142.5	142.6	142.69999999999999	142.80000000000001	142.9	143	143.1	143.19999999999999	143.30000000000001	143.4	143.5	143.6	143.69999999999999	143.80000000000001	143.9	144	144.1	144.19999999999999	144.30000000000001	144.4	144.5	144.6	144.69999999999999	144.80000000000001	144.9	145	1.6723544376832407E-4	1.6835825522478303E-4	1.6944071995173606E-4	1.7051907976783299E-4	1.7164401584735404E-4	1.7274994439581701E-4	1.7386251220354702E-4	1.7493344962497102E-4	1.76100371345519E-4	1.7712473134369103E-4	1.7835687056112602E-4	1.7950020074388305E-4	1.8069064006929502E-4	1.8180114450815204E-4	1.82972765835933E-4	1.8411005821017705E-4	1.8523940633108905E-4	1.8648168050738604E-4	1.8766176000477205E-4	1.8884480356893903E-4	1.9003624750892604E-4	1.9123328432773604E-4	1.9241488097614906E-4	1.9363224942132006E-4	1.9481228178559905E-4	1.9587227282280505E-4	1.9726435917946804E-4	1.9848468350221204E-4	1.9959687372491102E-4	2.0092467851023308E-4	2.0216485258388195E-4	2.0341747145791406E-4	2.0463117662367907E-4	2.0594475041243703E-4	2.071524806942941E-4	2.0839789389169705E-4	2.09583333989494E-4	2.1088419212621906E-4	2.1227253149297401E-4	2.1358232634522802E-4	2.1488916870049312E-4	2.1619631774676807E-4	2.1746973042161805E-4	2.1876372669891211E-4	2.2009848411762211E-4	2.2147662834546801E-4	2.2280825323011405E-4	2.2413581169426506E-4	2.2547509297086296E-4	2.2682241452561211E-4	2.2817560075611408E-4	2.2953927426658111E-4	2.3090082876877106E-4	2.32263712796383E-4	2.3363035704729207E-4	2.3502607915078401E-4	2.3636948069161208E-4	2.3780864731030597E-4	2.3911706111359501E-4	2.4045336131739306E-4	2.4202237610729211E-4	2.4339799190730598E-4	2.4486095523848907E-4	2.4631045335813409E-4	2.4769036136739294E-4	2.4919026927643404E-4	2.5063928601144108E-4	2.5209903240575705E-4	2.5355797888802707E-4	2.5503383315867204E-4	2.5653256949592906E-4	2.5801107324303012E-4	2.5949952719740406E-4	2.6093323862908007E-4	2.6247861684044311E-4	2.6379775056044607E-4	2.6549043640967604E-4	2.6701240977405709E-4	2.6854394487146112E-4	2.7006932480285112E-4	2.7159384251481999E-4	2.7319498374480603E-4	2.7475008821464613E-4	2.7630724836433907E-4	2.7786763330584402E-4	2.7942819615167105E-4	2.8104050917966499E-4	2.8258598923682702E-4	2.8421764017861299E-4	2.8582709019393907E-4	2.8750140178715006E-4	2.8913624299844293E-4	2.9067711171588999E-4	2.923091445726931E-4	2.9402549455519005E-4	2.9568464108004598E-4	2.9733003629200711E-4	2.99004015399428E-4	3.0067673110604104E-4	3.0227026100375506E-4	3.0404297092312714E-4	3.0572159381912306E-4	3.0733791014196107E-4	3.0907701532758208E-4	3.1077263191525912E-4	3.1250382552378908E-4	3.1414654394350798E-4	3.1603526648509809E-4	3.1765367735053909E-4	3.1909178628929818E-4	3.2092028457574712E-4	3.2278898885198409E-4	3.2465096275086607E-4	3.2650281036373911E-4	3.2834122154428705E-4	3.3016311817268005E-4	3.3196580733652292E-4	3.3374712825564212E-4	3.35505578200384E-4	3.3724040333732495E-4	3.3895164365275006E-4	3.4089143396396406E-4	3.4286667266672808E-4	3.4485288157867907E-4	3.4673825507220319E-4	3.4864095425508207E-4	3.5053273053257012E-4	3.5241223459187411E-4	3.5427695554494904E-4	3.5637498677984009E-4	3.5816194937436299E-4	3.6014105603073313E-4	3.6209648803983116E-4	3.6401769835433108E-4	3.6598898129756613E-4	3.6793620490546306E-4	3.699664240760031E-4	3.7196245058756909E-4	3.7395533389015308E-4	3.7595190441088203E-4	3.7797252346907507E-4	3.799872047482691E-4	3.8199974150562898E-4	3.8412675299548106E-4	3.8612474107172201E-4	3.8823806911605512E-4	3.9031484355975607E-4	3.9240088117251608E-4	3.9443076547557711E-4	3.9656747600125215E-4	3.9865833419055709E-4	4.0085256012408312E-4	4.0299477168945506E-4	4.0513682677392103E-4	4.0683225286181903E-4	4.0893525834476325E-4	4.1124497140678315E-4	4.1363340686177192E-4	4.1594385981444707E-4	4.1816451650854709E-4	4.2029337259411818E-4	4.2263642508995309E-4	4.2483445725754299E-4	4.2712305726592411E-4	4.2935300807315813E-4	4.3159507409996998E-4	4.3388486895738326E-4	4.3616655799922006E-4	4.3845943152949599E-4	4.4076128537028314E-4	4.4308080636941123E-4	4.4535950929648822E-4	4.4775303152247111E-4	4.5002656295762108E-4	4.52435816725189E-4	4.5483058006664606E-4	4.5721090904758812E-4	4.5955381963420808E-4	4.6202774195504607E-4	4.6442264531178603E-4	4.6689106665131092E-4	4.6927112054430409E-4	4.7180338224646112E-4	4.7424384191647811E-4	4.7661614837281427E-4	4.7918325063760805E-4	4.8170434716292504E-4	4.8378474527528513E-4	4.8673515201231806E-4	4.892298582237761E-4	4.9175740733791904E-4	4.9438344966497608E-4	4.9698158149333012E-4	4.9956907845395823E-4	5.0216857276210412E-4	5.0478686289039804E-4	5.0740862192144099E-4	5.0945092581338716E-4	5.1248228438368498E-4	5.1544389844642813E-4	5.1811954953623622E-4	5.2082854353317917E-4	5.235400612223491E-4	5.2626111492206913E-4	5.2901896130131115E-4	5.3160937582333626E-4	5.34232617762001E-4	5.3722502355939717E-4	5.3932432701085718E-4	5.4261376046969899E-4	5.456837295687582E-4	5.4840582393316309E-4	5.5137204982738219E-4	5.5416777914964817E-4	5.5697175190647997E-4	5.5991468285645607E-4	5.6280638714173404E-4	5.6574120151356596E-4	5.6862716033438329E-4	5.715800730262332E-4	5.7458039419514017E-4	5.7747055725277004E-4	5.804985527083069E-4	5.834866894791382E-4	5.8646301320161999E-4	5.8954559986572905E-4	5.9255800938892407E-4	5.9569514842350638E-4	5.9871410711176615E-4	6.0181566073502996E-4	6.0493828893807319E-4	6.0808618734333418E-4	6.1123900026940718E-4	6.1440105393027495E-4	6.1755887800256414E-4	6.206073769856221E-4	6.2391155772576596E-4	6.2720107738633419E-4	6.3042752065520799E-4	6.3369425630617623E-4	6.369240277037311E-4	6.4026586818681725E-4	6.4357061986248035E-4	6.4697234955815629E-4	6.5017338972685819E-4	6.5369042356131022E-4	6.5704194026755514E-4	6.6036373187697013E-4	6.6371028291984703E-4	6.6714166498715627E-4	6.7075181119555011E-4	6.7409247416942621E-4	6.7760793422065222E-4	6.8107714683748324E-4	6.8463254201967221E-4	6.8815766406223327E-4	6.9173153140384802E-4	6.9536182796590116E-4	6.9890334430989826E-4	7.0257810654658713E-4	7.0618565885485502E-4	7.0988739083163114E-4	7.1356779714503013E-4	7.1726254395279912E-4	7.2091817173647115E-4	7.2470365150226223E-4	7.2846486746577018E-4	7.3226926589895316E-4	7.3600937747303724E-4	7.3990020942396248E-4	7.4374956514984807E-4	7.4747660125373426E-4	7.5145618824875411E-4	7.5537071741325922E-4	7.592839095757342E-4	7.6324795643424505E-4	7.6722300011786008E-4	7.7126233000446938E-4	7.7530962654389214E-4	7.7925316646131222E-4	7.8340761617671313E-4	7.8750845370356216E-4	7.9159288132359909E-4	7.9570673175018321E-4	7.9986899998958324E-4	8.0405850249009008E-4	8.0826517767985614E-4	8.1247767548606816E-4	8.1677714694561874E-4	8.2105826769074929E-4	8.2528911570689534E-4	8.2962688780545792E-4	8.3393504860110085E-4	8.3834657022607026E-4	8.4276836529063837E-4	8.4722947223565012E-4	8.5158724920410018E-4	8.5622767119959817E-4	8.6068292990938624E-4	8.652386625808314E-4	8.6980961489858922E-4	8.7428100657201602E-4	8.7798390078460038E-4	8.8355258777697739E-4	8.8821914052773906E-4	8.9291759933414505E-4	8.9765118180908522E-4	9.0242128200911196E-4	9.0722464820051224E-4	9.1204376077652627E-4	9.1687400810757313E-4	9.2174883968058126E-4	9.2663473169570627E-4	9.315035146734243E-4	9.3658447638248041E-4	9.4155365158932571E-4	9.4657878777999651E-4	9.5160452071582646E-4	9.5673795768659337E-4	9.6185876275531898E-4	9.6698253682916426E-4	9.7191476356523713E-4	9.7720234818023393E-4	9.8256906402293146E-4	9.8783632751046554E-4	9.9314731461950102E-4	9.9852595347879169E-4	1.0035662369006499E-3	1.00932271052302E-3	1.01475670049492E-3	1.0202524651499601E-3	1.0255634176401397E-3	1.0311473126858E-3	1.0368283201194898E-3	1.0422010084672501E-3	1.04803668321774E-3	1.05359368943387E-3	1.0593779190361202E-3	1.0630988347353203E-3	1.06902865049772E-3	1.0753042044054698E-3	1.0815599275015703E-3	1.0877956953831097E-3	1.0943074439524003E-3	1.1002083780528103E-3	1.1063893504651E-3	1.1127183579177802E-3	1.1187762669890901E-3	1.1248398895604501E-3	1.13102360303349E-3	1.13709089883015E-3	1.1431899658055904E-3	1.1492965689228801E-3	1.15589090535298E-3	1.1621298521746599E-3	1.1683799797550804E-3	1.1746423737037906E-3	1.1820216941909401E-3	1.1885107020256501E-3	1.1949885150382904E-3	1.2016488901001399E-3	1.2084855069227505E-3	1.2153861125946798E-3	1.2221731848651902E-3	1.2289514646050001E-3	1.2354738154134899E-3	1.24279696791083E-3	1.2495965253515103E-3	1.2567432193495501E-3	1.2638622119967502E-3	1.27089232857204E-3	1.2782529903358304E-3	1.2848040218097403E-3	1.2915174148131004E-3	1.3001503104203302E-3	1.3075389480525202E-3	1.3149305204785404E-3	1.3225113709461203E-3	1.3300155683329303E-3	1.33758573722743E-3	1.34524225333008E-3	1.3530500210591104E-3	1.3607809061424903E-3	1.3685603266489603E-3	1.3763788616471104E-3	1.3843341248495605E-3	1.3923332705589801E-3	1.4004107354231301E-3	1.40853184893038E-3	1.4166973091635103E-3	1.4249078289125703E-3	1.4331641355134499E-3	1.4414704684975301E-3	1.4498170903883901E-3	1.4582152646305604E-3	1.46666227735883E-3	1.4751589262828105E-3	1.48370602273972E-3	1.4923043915558301E-3	1.5009548709131802E-3	1.5096583122249298E-3	1.5184155800166204E-3	1.52722755181494E-3	1.5360951180474801E-3	1.5457594390976101E-3	1.5540006594672701E-3	1.5656179095377006E-3	1.5749681151137503E-3	1.5844029783457206E-3	1.59390275233347E-3	1.6036703798176502E-3	1.6132628630693003E-3	1.6231188750691701E-3	1.63290141733777E-3	1.6429081975586602E-3	1.6528323012938006E-3	1.6626805448991904E-3	1.6727447363676202E-3	1.6833169552051901E-3	1.6936427161566004E-3	1.7040292912345999E-3	1.7143851891247204E-3	1.7250824670658603E-3	1.7355933522793098E-3	1.7464293799833003E-3	1.7569417300892401E-3	1.7682037797100603E-3	1.7791411445687705E-3	1.7904590265745105E-3	1.8016718699617005E-3	1.8128306982691498E-3	1.82426151530442E-3	1.8358243957128299E-3	1.8473129038593604E-3	1.8589652556054001E-3	1.8707715329922604E-3	1.8826120083745004E-3	1.8946951565328503E-3	1.9067426402670203E-3	1.9189550852201703E-3	1.9288265075656601E-3	1.9436664005904702E-3	1.9562676628334806E-3	1.9688781235897308E-3	1.9817551541785505E-3	1.9945397063763806E-3	2.0076284539264099E-3	2.0205787324035604E-3	2.03394569556218E-3	2.0473013144929708E-3	2.0606790181850604E-3	2.0741930401564708E-3	2.0880547307006309E-3	2.1017841144410606E-3	2.1157062554484703E-3	2.1297803601781303E-3	2.143877702525361E-3	2.1533756351657901E-3	2.1689072234885504E-3	2.1844558482229811E-3	2.1999972047123508E-3	2.2157818683854508E-3	2.2321922192933504E-3	2.2474794263968702E-3	2.2627678583381303E-3	2.2781194179620104E-3	2.2940281418413109E-3	2.3098314504419503E-3	2.3257692269705202E-3	2.3416474467264905E-3	2.3578616288780501E-3	2.3723377242932599E-3	2.3907171141678602E-3	2.4073742258378509E-3	2.4247020747477505E-3	2.441699762982961E-3	2.4585739272598001E-3	2.4764357935674699E-3	2.4940992416517109E-3	2.51149219854432E-3	2.5296733068876204E-3	2.5478109306295705E-3	2.5662509335613198E-3	2.5847563111197403E-3	2.6029869167724607E-3	2.6224874253021704E-3	2.6411938720580608E-3	2.6608416901329804E-3	2.6794420683264306E-3	2.6990716998211402E-3	2.7200240778655115E-3	2.7401428816570509E-3	2.7601801932461405E-3	2.7810356879550704E-3	2.8017766333924298E-3	2.8226989845938394E-3	2.8435134319852204E-3	2.865500708823401E-3	2.887194864759501E-3	2.9089483266843898E-3	2.9311743843412302E-3	2.9535025079462205E-3	2.9762959174821002E-3	2.9992695510929908E-3	3.0224600076016305E-3	3.0454237980166309E-3	3.0695755506700605E-3	3.0933827503077408E-3	3.1164055694505701E-3	3.1422723952432294E-3	3.1670406033205804E-3	3.1918085077705604E-3	3.2174578070848802E-3	3.2429992287029813E-3	3.2690835099342406E-3	3.2952949695904607E-3	3.3218737899476805E-3	3.3487226298577499E-3	3.3750919101300106E-3	3.4032384479686204E-3	3.4309186466421407E-3	3.4588433425670304E-3	3.487513200669231E-3	3.5167260322055906E-3	3.5459084517741801E-3	3.5754018149406104E-3	3.6049262507005611E-3	3.6355277026943315E-3	3.666112375375531E-3	3.6971142596546108E-3	3.7284704422956209E-3	3.7602141449535808E-3	3.7918293083680403E-3	3.8211327255502302E-3	3.8574209410746109E-3	3.8910235984370304E-3	3.9248775186880407E-3	3.9590092374284297E-3	3.9932513822330496E-3	4.0286661407121912E-3	4.0640950978471898E-3	4.1000210630364299E-3	4.1363290386700205E-3	4.1731806917496509E-3	4.2103707768347612E-3	4.2482113589246417E-3	4.2859853231958797E-3	4.3241038711896891E-3	4.3641386066937396E-3	4.4037807314659498E-3	4.4441276266235707E-3	4.4847245786296301E-3	4.5259903682841095E-3	4.5678445905112898E-3	4.6101883977666697E-3	4.6530128769699886E-3	4.6963606908911517E-3	4.7403069051466613E-3	4.7833758363090804E-3	4.8297892313802398E-3	4.8752862907980501E-3	4.9213261880362413E-3	4.9680452307926211E-3	5.0156335091314803E-3	5.0637733007993912E-3	5.1122437739812912E-3	5.1615364275067292E-3	5.2113347484861903E-3	5.261032484503163E-3	5.3127424688450501E-3	5.3642711038631007E-3	5.4161583658835812E-3	5.46911853824742E-3	5.5225310125601402E-3	5.5774884569238011E-3	5.631884776460489E-3	5.6878681133250104E-3	5.7441536917515815E-3	5.7992880385551605E-3	5.8579585349334603E-3	5.9161454586838013E-3	5.975335671714441E-3	6.0344536916950211E-3	6.0940254147914506E-3	6.1549836975448198E-3	6.21731664622219E-3	6.2787046005189908E-3	6.3420582446350208E-3	6.4046054451608317E-3	6.4680707551057811E-3	6.5212489378209211E-3	6.59723688104525E-3	6.6611446972145109E-3	6.7268603734229812E-3	6.7930346348503206E-3	6.8596468843319519E-3	6.9266747195112716E-3	6.9940938497990903E-3	7.0618780130064906E-3	7.1299988921376314E-3	7.1984260328446818E-3	7.2671267621309899E-3	7.3360661089352909E-3	7.4052067273376321E-3	7.4745088231392906E-3	7.5439300846876006E-3	7.6134256188686101E-3	7.682947893268041E-3	7.7524466855447326E-3	7.8218690411770309E-3	7.8911592407491394E-3	7.9605594354728824E-3	8.0353169662734404E-3	8.1098894222545095E-3	8.1871118163775805E-3	8.2582083443004193E-3	8.3318120774817025E-3	8.4049453675663511E-3	8.4775297518052926E-3	8.5494840877908922E-3	8.6207246763637113E-3	8.6911654084120774E-3	8.7607179364695715E-3	8.8292918718412723E-3	8.8967950077841439E-3	8.9631335689629651E-3	9.0282124871720083E-3	9.0919357029636896E-3	9.1542064924643243E-3	9.2149278183280524E-3	9.2740027033598599E-3	9.3313346249423706E-3	9.3868279280018424E-3	9.44038825383617E-3	9.4919229817326776E-3	9.5413416799333579E-3	9.5885565621607015E-3	9.633482945602961E-3	9.6760397060221513E-3	9.71614972543316E-3	9.7537403276855023E-3	9.7887436972272715E-3	9.8210972763495222E-3	9.8507441363250743E-3	9.8776333180504734E-3	9.9017201380791203E-3	9.929489825950254E-3	9.941340901932029E-3	9.9568190550811727E-3	9.9693835815382412E-3	9.9790243192687655E-3	9.9857383155708326E-3	9.9895298145940142E-3	9.9904101955798214E-3	9.9883978628292226E-3	9.9835180890537594E-3	9.9758028143570928E-3	9.9652904036355208E-3	9.9520253656788793E-3	9.9360580376644525E-3	9.9174442390715031E-3	9.8962448993003931E-3	9.8725256634682543E-3	9.852817743233681E-3	9.8319026404799417E-3	9.8446887470181894E-3	9.7831480154679934E-3	9.7554610177532815E-3	9.7256735198831424E-3	9.6938675673426625E-3	9.6601267777846941E-3	9.6245359462333209E-3	9.5871806651279552E-3	9.5481469614566196E-3	9.5075209528989613E-3	9.4653885244899739E-3	9.4218350269928506E-3	9.376944997801423E-3	9.3308019049053517E-3	9.2834879141178613E-3	9.2350836795310511E-3	9.1856681569198097E-3	9.1353184395706402E-3	9.084109615881162E-3	9.0321146478862142E-3	8.9794042697565329E-3	8.9260469052145422E-3	8.8721086027427412E-3	8.8176529873962815E-3	8.7627412280198297E-3	8.7077511043045976E-3	8.652225584780052E-3	8.5965002330010837E-3	8.5406320710273032E-3	8.4846611364698503E-3	8.4286766563890139E-3	8.3726919654119811E-3	8.316732202585074E-3	8.260833169535858E-3	8.205068667364342E-3	8.1494422920472542E-3	8.0939764451549503E-3	8.0387285518173108E-3	7.983684390540112E-3	7.92891323044604E-3	7.8744088267175393E-3	7.8202182558984798E-3	7.7663287523353419E-3	7.7127706578017409E-3	7.6595736334865308E-3	7.6067427248318331E-3	7.5542982303749007E-3	7.5022260622073815E-3	7.4497023184322518E-3	7.3992913586475714E-3	7.3484992374936017E-3	7.2981209781001408E-3	7.2481730418622117E-3	7.198629731442082E-3	7.1486458454207312E-3	7.1010078194077104E-3	7.0528824748250212E-3	7.0052371886545721E-3	6.9580406518243917E-3	6.9112985978191229E-3	6.8647539874919002E-3	6.8192501828885123E-3	6.7739319422539315E-3	6.7290889284247011E-3	6.6847270577066603E-3	6.6408507567828103E-3	6.5973681699785713E-3	6.554452359315479E-3	6.5100083137619412E-3	6.46990636060685E-3	6.4283715240374103E-3	6.3870255897643105E-3	6.3465926832035726E-3	6.3063944909107208E-3	6.2666528932772319E-3	6.2273147320862201E-3	6.1884888301488002E-3	6.1492373265869E-3	6.1120590179368495E-3	6.0734600328885419E-3	6.0373825569568799E-3	6.0007419277966611E-3	5.9644070641011711E-3	5.9285978371299989E-3	5.8931354116348511E-3	5.8578271781009701E-3	5.8233674099934206E-3	5.789053537413132E-3	5.7409461836132629E-3	5.7188437888523822E-3	5.6873636969537013E-3	5.6559639301583704E-3	5.6236848494229993E-3	5.5917246647068011E-3	5.5601382397537603E-3	5.5289188551674194E-3	5.4980486157580419E-3	5.4673865702738397E-3	5.4373622155151017E-3	5.4075323470962602E-3	5.3780319798865306E-3	5.3488649335991503E-3	5.3199420640571218E-3	5.2914759593869001E-3	5.2632540170432099E-3	5.2352486436236124E-3	5.2063365739298106E-3	5.1806208262933102E-3	5.15366823315645E-3	5.1269674841471413E-3	5.1003787098503712E-3	5.0745439471556898E-3	5.0488269400857603E-3	5.0202044484581598E-3	4.9981337179036316E-3	4.9731758075902905E-3	4.9485308595121407E-3	4.9241306154233803E-3	4.9000068578883499E-3	4.8761486015719809E-3	4.8525377798218604E-3	4.8292252431170104E-3	4.8061424411572308E-3	4.7833018669939309E-3	4.7607132895924704E-3	4.7383299533535726E-3	4.7148884250270209E-3	4.694296396965599E-3	4.6724295542890102E-3	4.6501522602876095E-3	4.628591946471799E-3	4.6084846357797001E-3	4.5866343691457296E-3	4.5651625351541218E-3	4.5468991213725007E-3	4.5269741274353891E-3	4.5069237349151517E-3	4.487481202741621E-3	4.4679587352696813E-3	4.448513123331891E-3	4.4294399920694009E-3	4.4105353355757401E-3	4.3918423544632816E-3	4.3732775547530908E-3	4.3548935466663791E-3	4.3366835154431422E-3	4.3186920196695211E-3	4.3008486703828208E-3	4.2824423888178911E-3	4.26547862812125E-3	4.2484037542852805E-3	4.2241545764116978E-3	4.214303102238132E-3	4.1974647501305997E-3	4.180788514313861E-3	4.1643695214026999E-3	4.1480405233789396E-3	4.1316777874104114E-3	4.1158334411501704E-3	4.0999400685632209E-3	4.0841984373496711E-3	4.0685271817040413E-3	4.0532343659750603E-3	4.0364793943833228E-3	4.0223855021062193E-3	4.0073570811754401E-3	3.9923876349121602E-3	3.9777717233993809E-3	3.9636327403120616E-3	3.9491568848149311E-3	3.9348419624515608E-3	3.9206545704050209E-3	3.9065808436029607E-3	3.8926239678059903E-3	3.8788268094948597E-3	3.8651314789181408E-3	3.8515862965625108E-3	3.8381464932181696E-3	3.8247888507292904E-3	3.81161523845228E-3	3.7978557806936201E-3	3.7855516752151909E-3	3.7726735668578205E-3	3.7599480674690906E-3	3.7470917445736915E-3	3.7347225053705208E-3	3.7223616410818009E-3	3.7100476518564913E-3	3.6978287004903513E-3	3.6857269518619212E-3	3.6730584714162306E-3	3.6618225894116405E-3	3.6500234795298304E-3	3.6382703614221408E-3	3.6267143077936808E-3	3.6145899255072803E-3	3.6037443254539805E-3	3.5924300198264605E-3	3.5811750675771008E-3	3.5700142192625008E-3	3.5589544648703406E-3	3.547817197145971E-3	3.5370908451807007E-3	3.5263095588440913E-3	3.5155830919322006E-3	3.5050044377323108E-3	3.4944650848089702E-3	3.483757216149751E-3	3.4736869169971203E-3	3.4633167110789411E-3	3.4532145988712504E-3	3.4430414595059606E-3	3.4328339751409898E-3	3.4158282210273606E-3	3.4080105816491806E-3	3.4005267596846707E-3	3.3916245666879108E-3	3.3830108390259903E-3	3.3740871312437498E-3	3.3648322977849806E-3	3.3552263432094402E-3	3.3456553728250203E-3	3.3348887401730498E-3	3.3241256953645904E-3	3.3129493361866596E-3	3.3013500405732203E-3	3.2893210578850813E-3	3.2768586880710599E-3	3.270323882144171E-3	3.2646336625367211E-3	3.25856553313084E-3	3.2521129198471105E-3	3.2452723529084503E-3	3.2380434552114106E-3	3.2308923227714311E-3	3.2224341471941108E-3	3.2141242270064415E-3	3.2058288781780806E-3	3.1975793846934102E-3	3.1894051254317099E-3	3.1812957458163711E-3	3.1732469737835701E-3	3.1652349836723713E-3	3.1572788818351699E-3	3.1493744877990307E-3	3.1415261309736204E-3	3.1337336625732303E-3	3.1259640526648709E-3	3.1183274972868907E-3	3.1106476286482895E-3	3.1031430267698503E-3	3.0956162809628205E-3	3.0881628222400605E-3	3.080744452897521E-3	3.073357795797461E-3	3.0660594693928895E-3	3.0588202928221006E-3	3.0516389100399399E-3	3.0444926407858504E-3	3.03665658595764E-3	3.0301558534442797E-3	3.0233526379583103E-3	3.0163993445814908E-3	3.0094989780798899E-3	3.0026300167274407E-3	2.9958052463108999E-3	2.9890374375518801E-3	2.982304766951091E-3	2.9756094061160498E-3	2.9685815652866713E-3	2.9614830011986506E-3	2.9557773786697706E-3	2.9492590226223104E-3	2.9427558741797295E-3	2.9363343134864404E-3	2.9299099036030397E-3	2.9235151408391604E-3	2.9172730127841506E-3	2.9109964891313404E-3	2.9047357297108905E-3	2.8985071010712506E-3	2.8924267685136906E-3	2.8859957207495704E-3	2.8801895415691307E-3	2.8741875635429808E-3	2.8680239941596599E-3	2.8619206768188102E-3	2.8560411248021995E-3	2.8500045750761605E-3	2.8443853126698705E-3	2.8387640529380503E-3	2.8317575898784298E-3	2.8272550439041701E-3	2.8215449504718098E-3	2.8156669336872392E-3	2.8102483491272297E-3	2.8046484682900902E-3	2.7991006340819602E-3	2.7935123179581704E-3	2.7880758243679304E-3	2.7826053055450004E-3	2.7771909596013508E-3	2.771781399842051E-3	2.7664248079148006E-3	2.7611031712731003E-3	2.7555633277141201E-3	2.7505121940568002E-3	2.7451959731964906E-3	2.7400227755788303E-3	2.7348366227735801E-3	2.7296833584316907E-3	2.7244812842168709E-3	2.7192319997436203E-3	2.7140698447286203E-3	2.7093243235387105E-3	2.7040832330384205E-3	2.6992900363225509E-3	2.6944244579333509E-3	2.6895062513596808E-3	2.6843855591872409E-3	2.6797583830304996E-3	2.6749123225088501E-3	2.6701204277768203E-3	2.6652951997690301E-3	2.6603803629838109E-3	2.6555889344776402E-3	2.6506978172089303E-3	2.6457036205371604E-3	2.6405993611252503E-3	2.6353781398215799E-3	2.6312982437284305E-3	2.6271868321656607E-3	2.6229502202362899E-3	2.6185825142981999E-3	2.6140780860510601E-3	2.6094316222785708E-3	2.6046381755864007E-3	2.5996932155244006E-3	2.5945926793674804E-3	2.5893330217848605E-3	2.58588582678852E-3	2.5823094841275298E-3	2.5785829573171208E-3	2.5747050884446904E-3	2.5706754194201095E-3	2.5666843318739004E-3	2.5622807758441403E-3	2.5582557628250104E-3	2.5541237458987709E-3	2.5499882709242704E-3	2.54586507779126E-3	2.5417062410374113E-3	2.5376588758253505E-3	2.5336333802957003E-3	2.5296074779445304E-3	2.5256037527206809E-3	2.5215091971600499E-3	2.5176236657767906E-3	2.5137030228314511E-3	2.5097662395556905E-3	2.5058513001571603E-3	2.5019611979416709E-3	2.4980527235250695E-3	2.49423597796374E-3	2.4903965282641804E-3	2.4865808478853908E-3	2.4827860697463405E-3	2.4790161689863606E-3	2.4752514999543695E-3	2.47143917960049E-3	2.4675880505917909E-3	2.4634304627944108E-3	2.4602494264374802E-3	2.4567045746342695E-3	2.4531949837250104E-3	2.4495826332640294E-3	2.445988848393971E-3	2.44240564311073E-3	2.4387053376186902E-3	2.4352173750053002E-3	2.4317621935901696E-3	2.4281305883669113E-3	2.4245582663446306E-3	2.42128259722373E-3	2.4178013833645101E-3	2.4143701496211001E-3	2.4109485931063197E-3	2.4075436841273206E-3	2.4041504629928605E-3	2.4007050275669404E-3	2.3971813523214914E-3	2.3940682420146705E-3	2.3907406901423202E-3	2.3874259183550703E-3	2.3840803827402906E-3	2.38077291134846E-3	2.3775777152645109E-3	2.3733981583289303E-3	2.3647771960179408E-3	2.3595349390835101E-3	2.3620146494601102E-3	2.3613624696196302E-3	2.358303877797471E-3	2.35514523029689E-3	2.3520011067650597E-3	2.3488459996446696E-3	2.3457107201449805E-3	2.3426432110328901E-3	2.3395712005432898E-3	2.3365020024933999E-3	2.33344247206132E-3	2.3303946657248003E-3	2.3273579585891503E-3	2.3243477492331105E-3	2.3211168350325004E-3	2.3183647372301106E-3	2.3153484050898289E-3	2.3121982755349504E-3	2.3095031205704799E-3	2.3065603422870004E-3	2.3036432037333498E-3	2.3003918522811308E-3	2.297814663421971E-3	2.2949468478657207E-3	2.2920524928123505E-3	2.2892367756537904E-3	2.2863428238325506E-3	2.2830095609166507E-3	2.2807426835645302E-3	2.2779401697463806E-3	2.2751125153654505E-3	2.2723421595937997E-3	2.2696001760904006E-3	2.2668490601466802E-3	2.2641083500479914E-3	2.2613417748473114E-3	nonlinear, damping ratio=0.02	35	35.1	35.200000000000003	35.300000000000011	35.4	35.5	35.6	35.700000000000003	35.800000000000011	35.9	36	36.1	36.200000000000003	36.300000000000011	36.4	36.5	36.6	36.700000000000003	36.800000000000011	36.9	37	37.1	37.200000000000003	37.300000000000011	37.4	37.5	37.6	37.700000000000003	37.800000000000011	37.9	38	38.1	38.200000000000003	38.300000000000011	38.4	38.5	38.6	38.700000000000003	38.800000000000011	38.9	39	39.1	39.200000000000003	39.300000000000011	39.4	39.5	39.6	39.700000000000003	39.800000000000011	39.9	40	40.1	40.200000000000003	40.300000000000011	40.4	40.5	40.6	40.700000000000003	40.800000000000011	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	55.5	55.6	55.7	55.8	55.9	56	56.1	56.2	56.3	56.4	56.5	56.6	56.7	56.8	56.9	57	57.1	57.2	57.3	57.4	57.5	57.6	57.7	57.8	57.9	58	58.1	58.2	58.3	58.4	58.5	58.6	58.7	58.8	58.9	59	59.1	59.2	59.3	59.4	59.5	59.6	59.7	59.8	59.9	60	60.1	60.2	60.3	60.4	60.5	60.6	60.7	60.8	60.9	61	61.1	61.2	61.3	61.4	61.5	61.6	61.7	61.8	61.9	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.2	63.3	63.4	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.3	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.599999999999994	65.7	65.8	65.900000000000006	66	66.099999999999994	66.2	66.3	66.400000000000006	66.5	66.599999999999994	66.7	66.8	66.900000000000006	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.599999999999994	67.7	67.8	67.900000000000006	68	68.099999999999994	68.2	68.3	68.400000000000006	68.5	68.599999999999994	68.7	68.8	68.900000000000006	69	69.099999999999994	69.2	69.3	69.400000000000006	69.5	69.599999999999994	69.7	69.8	69.900000000000006	70	70.099999999999994	70.2	70.3	70.400000000000006	70.5	70.599999999999994	70.7	70.8	70.900000000000006	71	71.099999999999994	71.2	71.3	71.400000000000006	71.5	71.599999999999994	71.7	71.8	71.900000000000006	72	72.099999999999994	72.2	72.3	72.400000000000006	72.5	72.599999999999994	72.7	72.8	72.900000000000006	73	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.599999999999994	73.7	73.8	73.900000000000006	74	74.099999999999994	74.2	74.3	74.400000000000006	74.5	74.599999999999994	74.7	74.8	74.900000000000006	75	75.099999999999994	75.2	75.3	75.400000000000006	75.5	75.599999999999994	75.7	75.8	75.900000000000006	76	76.099999999999994	76.2	76.3	76.400000000000006	76.5	76.599999999999994	76.7	76.8	76.900000000000006	77	77.099999999999994	77.2	77.3	77.400000000000006	77.5	77.599999999999994	77.7	77.8	77.900000000000006	78	78.099999999999994	78.2	78.3	78.400000000000006	78.5	78.599999999999994	78.7	78.8	78.900000000000006	79	79.099999999999994	79.2	79.3	79.400000000000006	79.5	79.599999999999994	79.7	79.8	79.900000000000006	80	80.099999999999994	80.2	80.3	80.400000000000006	80.5	80.599999999999994	80.7	80.8	80.900000000000006	81	81.099999999999994	81.2	81.3	81.400000000000006	81.5	81.599999999999994	81.7	81.8	81.900000000000006	82	82.1	82.2	82.3	82.4	82.5	82.6	82.7	82.8	82.9	83	83.1	83.2	83.3	83.4	83.5	83.6	83.7	83.8	83.9	84	84.1	84.2	84.3	84.4	84.5	84.6	84.7	84.8	84.9	85	85.1	85.2	85.3	85.4	85.5	85.6	85.7	85.8	85.9	86	86.1	86.2	86.3	86.4	86.5	86.6	86.7	86.8	86.9	87	87.1	87.2	87.3	87.4	87.5	87.6	87.7	87.8	87.9	88	88.1	88.2	88.3	88.4	88.5	88.6	88.7	88.8	88.9	89	89.1	89.2	89.3	89.4	89.5	89.6	89.7	89.8	89.9	90	90.1	90.2	90.3	90.4	90.5	90.6	90.7	90.8	90.9	91	91.1	91.2	91.3	91.4	91.5	91.6	91.7	91.8	91.9	92	92.1	92.2	92.3	92.4	92.5	92.6	92.7	92.8	92.9	93	93.1	93.2	93.3	93.4	93.5	93.6	93.7	93.8	93.9	94	94.1	94.2	94.3	94.4	94.5	94.6	94.7	94.8	94.9	95	95.1	95.2	95.3	95.4	95.5	95.6	95.7	95.8	95.9	96	96.1	96.2	96.3	96.4	96.5	96.6	96.7	96.8	96.9	97	97.1	97.2	97.3	97.4	97.5	97.6	97.7	97.8	97.9	98	98.1	98.2	98.3	98.4	98.5	98.6	98.7	98.8	98.9	99	99.1	99.2	99.3	99.4	99.5	99.6	99.7	99.8	99.9	100	100.1	100.2	100.3	100.4	100.5	100.6	100.7	100.8	100.9	101	101.1	101.2	101.3	101.4	101.5	101.6	101.7	101.8	101.9	102	102.1	102.2	102.3	102.4	102.5	102.6	102.7	102.8	102.9	103	103.1	103.2	103.3	103.4	103.5	103.6	103.7	103.8	103.9	104	104.1	104.2	104.3	104.4	104.5	104.6	104.7	104.8	104.9	105	105.1	105.2	105.3	105.4	105.5	105.6	105.7	105.8	105.9	106	106.1	106.2	106.3	106.4	106.5	106.6	106.7	106.8	106.9	107	107.1	107.2	107.3	107.4	107.5	107.6	107.7	107.8	107.9	108	108.1	108.2	108.3	108.4	108.5	108.6	108.7	108.8	108.9	109	109.1	109.2	109.3	109.4	109.5	109.6	109.7	109.8	109.9	110	110.1	110.2	110.3	110.4	110.5	110.6	110.7	110.8	110.9	111	111.1	111.2	111.3	111.4	111.5	111.6	111.7	111.8	111.9	112	112.1	112.2	112.3	112.4	112.5	112.6	112.7	112.8	112.9	113	113.1	113.2	113.3	113.4	113.5	113.6	113.7	113.8	113.9	114	114.1	114.2	114.3	114.4	114.5	114.6	114.7	114.8	114.9	115	115.1	115.2	115.3	115.4	115.5	115.6	115.7	115.8	115.9	116	116.1	116.2	116.3	116.4	116.5	116.6	116.7	116.8	116.9	117	117.1	117.2	117.3	117.4	117.5	117.6	117.7	117.8	117.9	118	118.1	118.2	118.3	118.4	118.5	118.6	118.7	118.8	118.9	119	119.1	119.2	119.3	119.4	119.5	119.6	119.7	119.8	119.9	120	120.1	120.2	120.3	120.4	120.5	120.6	120.7	120.8	120.9	121	121.1	121.2	121.3	121.4	121.5	121.6	121.7	121.8	121.9	122	122.1	122.2	122.3	122.4	122.5	122.6	122.7	122.8	122.9	123	123.1	123.2	123.3	123.4	123.5	123.6	123.7	123.8	123.9	124	124.1	124.2	124.3	124.4	124.5	124.6	124.7	124.8	124.9	125	125.1	125.2	125.3	125.4	125.5	125.6	125.7	125.8	125.9	126	126.1	126.2	126.3	126.4	126.5	126.6	126.7	126.8	126.9	127	127.1	127.2	127.3	127.4	127.5	127.6	127.7	127.8	127.9	128	128.1	128.19999999999999	128.30000000000001	128.4	128.5	128.6	128.69999999999999	128.80000000000001	128.9	129	129.1	129.19999999999999	129.30000000000001	129.4	129.5	129.6	129.69999999999999	129.80000000000001	129.9	130	130.1	130.19999999999999	130.30000000000001	130.4	130.5	130.6	130.69999999999999	130.80000000000001	130.9	131	131.1	131.19999999999999	131.30000000000001	131.4	131.5	131.6	131.69999999999999	131.80000000000001	131.9	132	132.1	132.19999999999999	132.30000000000001	132.4	132.5	132.6	132.69999999999999	132.80000000000001	132.9	133	133.1	133.19999999999999	133.30000000000001	133.4	133.5	133.6	133.69999999999999	133.80000000000001	133.9	134	134.1	134.19999999999999	134.30000000000001	134.4	134.5	134.6	134.69999999999999	134.80000000000001	134.9	135	135.1	135.19999999999999	135.30000000000001	135.4	135.5	135.6	135.69999999999999	135.80000000000001	135.9	136	136.1	136.19999999999999	136.30000000000001	136.4	136.5	136.6	136.69999999999999	136.80000000000001	136.9	137	137.1	137.19999999999999	137.30000000000001	137.4	137.5	137.6	137.69999999999999	137.80000000000001	137.9	138	138.1	138.19999999999999	138.30000000000001	138.4	138.5	138.6	138.69999999999999	138.80000000000001	138.9	139	139.1	139.19999999999999	139.30000000000001	139.4	139.5	139.6	139.69999999999999	139.80000000000001	139.9	140	140.1	140.19999999999999	140.30000000000001	140.4	140.5	140.6	140.69999999999999	140.80000000000001	140.9	141	141.1	141.19999999999999	141.30000000000001	141.4	141.5	141.6	141.69999999999999	141.80000000000001	141.9	142	142.1	142.19999999999999	142.30000000000001	142.4	142.5	142.6	142.69999999999999	142.80000000000001	142.9	143	143.1	143.19999999999999	143.30000000000001	143.4	143.5	143.6	143.69999999999999	143.80000000000001	143.9	144	144.1	144.19999999999999	144.30000000000001	144.4	144.5	144.6	144.69999999999999	144.80000000000001	144.9	145	1.6358679372730604E-4	1.6466384849407207E-4	1.6573882954313003E-4	1.6680237582553003E-4	1.6788293729633102E-4	1.6891967437586403E-4	1.69997469596548E-4	1.7108754243709903E-4	1.7217630652280303E-4	1.7328358463796501E-4	1.7436500224700803E-4	1.7547298958301401E-4	1.7655636869184102E-4	1.7773154674670304E-4	1.7885932682790902E-4	1.8000950255582805E-4	1.81157834759095E-4	1.8221545662289106E-4	1.8343452123908304E-4	1.8458444319318005E-4	1.8567736855728403E-4	1.8683236782527203E-4	1.8805762978034801E-4	1.8918575985485406E-4	1.9035415307265405E-4	1.9153165641285907E-4	1.9270377355060805E-4	1.9379539688629005E-4	1.9487851613253908E-4	1.9605030017940105E-4	1.972558179541401E-4	1.9849172598244405E-4	1.9974618012182107E-4	2.0101412880145305E-4	2.0224457629147499E-4	2.0348828801543703E-4	2.0471813004241409E-4	2.0595393431685802E-4	2.0717545524174912E-4	2.0844480410271902E-4	2.0972538908389403E-4	2.1092364308591702E-4	2.1218902935777107E-4	2.1335498848590705E-4	2.14644559864406E-4	2.1598578216511601E-4	2.1735923963689806E-4	2.1856371896185404E-4	2.1986150895566401E-4	2.2111530221587602E-4	2.2249580574166207E-4	2.2378697218139205E-4	2.2514396085959409E-4	2.2650026613421406E-4	2.2768780045665801E-4	2.2913714033146601E-4	2.3045912499509611E-4	2.3187559240459894E-4	2.33126758308996E-4	2.3451960839052202E-4	2.3594206095673003E-4	2.3724013495964003E-4	2.3859501076027004E-4	2.3999725214682901E-4	2.4131069486520911E-4	2.4283094538195602E-4	2.4401544755398401E-4	2.4549979603346705E-4	2.4698983399565599E-4	2.4843222337026704E-4	2.4986403273432396E-4	2.5121406424849605E-4	2.5276495560626409E-4	2.54185530143325E-4	2.5561548810674312E-4	2.5704141731231698E-4	2.5864234471176408E-4	2.6004095453140407E-4	2.6160113341122698E-4	2.6295799926813912E-4	2.6447739344044304E-4	2.6597241288058704E-4	2.6740334366442102E-4	2.6888015826165409E-4	2.7047362220814414E-4	2.7194023066509204E-4	2.7343657896432001E-4	2.7507633006965105E-4	2.7656825882768009E-4	2.780728632097491E-4	2.7960529062803205E-4	2.8112391996618199E-4	2.8278840896073904E-4	2.8431884789170713E-4	2.8598190707200099E-4	2.8773551699978604E-4	2.8913841993557002E-4	2.9116660861800098E-4	2.9246389534518706E-4	2.9389393215101104E-4	2.9570251996314698E-4	2.9738322427167509E-4	2.9899372515125117E-4	3.0055461401768606E-4	3.0212931869959503E-4	3.0374420732813507E-4	3.05375899595946E-4	3.0720175965500806E-4	3.0877320646188105E-4	3.103171470533201E-4	3.1183572880402808E-4	3.1352696384378403E-4	3.1537481013096204E-4	3.1714473605970505E-4	3.189030678177751E-4	3.2064159597051299E-4	3.2243231233671611E-4	3.2429245935467111E-4	3.2603082911511711E-4	3.2780403684478011E-4	3.2953403759473113E-4	3.3142256060747E-4	3.3320593987163006E-4	3.3488062866577207E-4	3.3689709458788202E-4	3.3852460974411104E-4	3.4033553044185606E-4	3.4252674768487799E-4	3.4416294487139008E-4	3.4579786652321506E-4	3.4792890087258406E-4	3.4976136709048298E-4	3.5150407422041008E-4	3.5328165553454304E-4	3.5490980956602304E-4	3.5717844776103012E-4	3.5887385475089518E-4	3.6091200309499612E-4	3.6279381853871509E-4	3.646344360552631E-4	3.6656939680757407E-4	3.6862218945426508E-4	3.7058275289650317E-4	3.7239036683029114E-4	3.7440345233717009E-4	3.763487259508831E-4	3.7850991420485311E-4	3.8050387458640105E-4	3.8236513279832406E-4	3.8435863218765911E-4	3.8636443954349805E-4	3.8847851739861607E-4	3.9057857951245006E-4	3.9206747914122112E-4	3.9453172697411409E-4	3.9673315729357619E-4	3.9908457035318099E-4	4.0124155923218805E-4	4.0317479775140412E-4	4.0544044048781611E-4	4.0767753629920004E-4	4.0999795187968607E-4	4.1202485795522898E-4	4.1405292046651105E-4	4.1634836570643403E-4	4.1863265998569706E-4	4.2092384798294316E-4	4.2282459660297994E-4	4.2491980979203324E-4	4.2717753277376813E-4	4.2952833804816123E-4	4.3180742650244098E-4	4.3393581774210812E-4	4.3621359950283997E-4	4.3844636719792105E-4	4.4065051201843221E-4	4.4334723409606227E-4	4.4515520446924219E-4	4.4760251061317513E-4	4.5004726870388908E-4	4.5228677090105809E-4	4.5457380726167401E-4	4.570945595221921E-4	4.5945364080712494E-4	4.6187493937615822E-4	4.6424971140496415E-4	4.6668578302132703E-4	4.6891220303458105E-4	4.7116563639495112E-4	4.7381053230728415E-4	4.7627808153586309E-4	4.7881701170398412E-4	4.8105816957213712E-4	4.8337916643468513E-4	4.8566281686166619E-4	4.8788341054422513E-4	4.9053400940373521E-4	4.9344246900419808E-4	4.96081485186483E-4	4.9871288119061408E-4	5.0125940091366901E-4	5.0372308119202812E-4	5.0610691762066509E-4	5.0832023540822821E-4	5.1134332717965093E-4	5.1426475184532803E-4	5.1707094671524212E-4	5.1972053440831013E-4	5.2215773867480208E-4	5.2478297298973826E-4	5.2751159699536713E-4	5.3021786495457295E-4	5.3296495822251623E-4	5.3557994966053012E-4	5.3834468779981705E-4	5.4104477079354809E-4	5.4381530812092722E-4	5.4642909714488108E-4	5.500095059751632E-4	5.5232261104995819E-4	5.5523384586144212E-4	5.5801308313522505E-4	5.6106401713516721E-4	5.6393693789727321E-4	5.6681170603597097E-4	5.6940538665974485E-4	5.7256487721002317E-4	5.7542434648925824E-4	5.7864256138830323E-4	5.8123972348823514E-4	5.8411284734833919E-4	5.8719779227540622E-4	5.9034993325738424E-4	5.9325606853729423E-4	5.9641562611133898E-4	5.9929288592467397E-4	6.0243578563535898E-4	6.061617618562991E-4	6.0863073967737326E-4	6.1196127519526822E-4	6.1489384554523315E-4	6.1799149411005802E-4	6.2089625863017512E-4	6.2415955013525918E-4	6.2770171399764197E-4	6.3073036487045311E-4	6.3393365844351623E-4	6.3723343424528715E-4	6.4055083380814008E-4	6.4368916035959325E-4	6.4703769455563224E-4	6.5013519492887115E-4	6.5342586353475912E-4	6.5717401306656232E-4	6.6048998179688001E-4	6.6361164895886715E-4	6.6672005355000404E-4	6.7072012398424017E-4	6.7346339437823321E-4	6.775617735311852E-4	6.8082808593616614E-4	6.8477093919796725E-4	6.8773518337152009E-4	6.9180497143430232E-4	6.948856524551432E-4	6.987931288928691E-4	7.0207694124141125E-4	7.05897232758505E-4	7.0904537483081412E-4	7.1278334679232406E-4	7.1603176854867414E-4	7.2121949836396722E-4	7.2397140632400722E-4	7.2803746936581017E-4	7.3170951937749217E-4	7.3489773793187195E-4	7.3871252595183404E-4	7.4316698871013131E-4	7.4649758508048899E-4	7.5016577155677324E-4	7.5456981626673234E-4	7.5860597534500331E-4	7.6190012748659597E-4	7.6634368862306412E-4	7.7003086345346433E-4	7.7380030683979809E-4	7.7791074322289321E-4	7.8207847867091407E-4	7.8608433048865005E-4	7.8807521260273225E-4	7.9164255496567406E-4	7.9634505585644507E-4	8.0081029987648909E-4	8.0532395266825335E-4	8.102736359952683E-4	8.1464454231495597E-4	8.1898260112508016E-4	8.2345925372197119E-4	8.2799045954587728E-4	8.320368016408342E-4	8.3595869492178064E-4	8.4015641511690938E-4	8.4381915185198204E-4	8.4707316429009634E-4	8.5139509990837716E-4	8.5701946794138528E-4	8.6254983801418007E-4	8.6688459931091324E-4	8.7134227183147616E-4	8.7630649952098825E-4	8.8109245602165012E-4	8.8527002450389247E-4	8.9034978334483054E-4	8.9499956763045908E-4	8.9983606710269297E-4	9.0467914523269417E-4	9.0909477554456221E-4	9.13557872814007E-4	9.1889199461522896E-4	9.2361947062626906E-4	9.2810798584810124E-4	9.3369582346858023E-4	9.3836065133024555E-4	9.4272572386014809E-4	9.4798222406298636E-4	9.5202357470059134E-4	9.5702389906957811E-4	9.6274626310097525E-4	9.6888954798434032E-4	9.7317028708077222E-4	9.7835845113007939E-4	9.8427064232525416E-4	9.8978653812886231E-4	9.9400210995101131E-4	9.9965349000009245E-4	1.0056501055100502E-3	1.0103342104837701E-3	1.0153953562756798E-3	1.02127082742463E-3	1.0272633214775801E-3	1.03176681314152E-3	1.0379100831392101E-3	1.0441779868306203E-3	1.0494870083057003E-3	1.0545830892318003E-3	1.0604662915546898E-3	1.0666250269406503E-3	1.0719584884622902E-3	1.0776987949346398E-3	1.0838943863497998E-3	1.0902328323006802E-3	1.0950354784480703E-3	1.1008125536531503E-3	1.1070511969321602E-3	1.1128115463828903E-3	1.1180831965987605E-3	1.1243029224593103E-3	1.1309360558699E-3	1.1367181146110204E-3	1.1440303120048799E-3	1.1488589465121703E-3	1.1557037538376599E-3	1.1624380513099702E-3	1.1686087968988204E-3	1.1756770297260007E-3	1.1815187886344599E-3	1.1877566359354101E-3	1.1949113952757601E-3	1.2015716616693899E-3	1.2066381225095302E-3	1.21409521769156E-3	1.2218236558068198E-3	1.22812449359682E-3	1.2349378408417005E-3	1.2426518652170601E-3	1.2490774176757101E-3	1.2572342578599496E-3	1.2631716953847199E-3	1.2710243430809197E-3	1.2776700163014999E-3	1.2853423877967403E-3	1.2909676159028102E-3	1.2996550175326501E-3	1.3067641015123001E-3	1.3138117165928101E-3	1.3211245224716301E-3	1.3286851038551504E-3	1.3365403886675801E-3	1.3446930887452701E-3	1.3513485054308103E-3	1.3595015319019003E-3	1.3674754293067806E-3	1.3741113636517904E-3	1.3828111914805303E-3	1.3893029860769005E-3	1.3986730890850603E-3	1.40654341071408E-3	1.41439675121312E-3	1.4217408088155201E-3	1.4301896346365804E-3	1.4381382129032101E-3	1.44584890323244E-3	1.4547881108506302E-3	1.4643874076377603E-3	1.4730680966417503E-3	1.4801593316754202E-3	1.4883097632145401E-3	1.4973488759509402E-3	1.5067949451100101E-3	1.5152158273076702E-3	1.5252404435967001E-3	1.5340213202333002E-3	1.5424138730262805E-3	1.5528027031678903E-3	1.5617490313175602E-3	1.5698016243511101E-3	1.5804781691686905E-3	1.5892881973778301E-3	1.5974203306886902E-3	1.6090219367066703E-3	1.6173275272729501E-3	1.6281871597715208E-3	1.6392430767731103E-3	1.6467786588710103E-3	1.6581743316680005E-3	1.6682888390042107E-3	1.6772756766539703E-3	1.6868553138037106E-3	1.6961849468763407E-3	1.7086045930204499E-3	1.7183099250003503E-3	1.7281488009574801E-3	1.7400792777418302E-3	1.7502123464901403E-3	1.7606151026149403E-3	1.7727345038942503E-3	1.78180864742068E-3	1.79338427300842E-3	1.8060311662987205E-3	1.8160140290773505E-3	1.8262886899165004E-3	1.8377461840660303E-3	1.8524747874404399E-3	1.8630524417151705E-3	1.8731645469096201E-3	1.8850750193794702E-3	1.8974058463114803E-3	1.9100302408965105E-3	1.9202079412924404E-3	1.9341687366717108E-3	1.9465050871697303E-3	1.9583237965561003E-3	1.96976648121931E-3	1.9828303445427907E-3	1.9968924558533404E-3	2.0104236751215202E-3	2.0178852721564103E-3	2.0350940274146299E-3	2.0476896694486498E-3	2.0627225233867904E-3	2.0710807301090998E-3	2.0875934310083406E-3	2.1015301419054313E-3	2.1171572509559107E-3	2.1304978319189802E-3	2.1420006573291401E-3	2.1597588352098595E-3	2.1727441869615802E-3	2.1871668569149513E-3	2.2026061355632596E-3	2.2131599781228905E-3	2.2284352827632004E-3	2.2453797498920114E-3	2.2607354568315108E-3	2.2739375224393914E-3	2.2899633727875412E-3	2.3086596995242096E-3	2.3217610688392805E-3	2.3399236080993203E-3	2.3540757405632797E-3	2.3676357363567103E-3	2.3873882212086003E-3	2.4014456957600697E-3	2.4168104298522694E-3	2.4334888542909506E-3	2.4504762387747504E-3	2.4693176463822606E-3	2.4836179588456709E-3	2.5012256236774601E-3	2.5235083543246506E-3	2.53841841091059E-3	2.5583958100999604E-3	2.5701875067593609E-3	2.5904605332983301E-3	2.6096455664781498E-3	2.6300777007061005E-3	2.6476186774641902E-3	2.6643448180281408E-3	2.6844936731324205E-3	2.7041857744332406E-3	2.7251868985482103E-3	2.7462198453832203E-3	2.7592646128320407E-3	2.7834307075102213E-3	2.8009783538711802E-3	2.8237620709832901E-3	2.8427670676292906E-3	2.8630290243711401E-3	2.8818835234955104E-3	2.9061560514581203E-3	2.9285048853595406E-3	2.9465461543852702E-3	2.9721996608808106E-3	2.9917040503300205E-3	3.0166427046797698E-3	3.0347665968736403E-3	3.0599100841287598E-3	3.0849989450446509E-3	3.104766793237331E-3	3.1266506023317603E-3	3.1508229646724306E-3	3.1764567418519109E-3	3.201497686686791E-3	3.2221734660536003E-3	3.2473843026427111E-3	3.2725692417125609E-3	3.3015667682654809E-3	3.3207445347346902E-3	3.3505866753350002E-3	3.3735813485592909E-3	3.399490000686351E-3	3.4283386123494511E-3	3.4547357376166605E-3	3.4804368231000802E-3	3.506896057107091E-3	3.5322452342365501E-3	3.5609017119626811E-3	3.584336485041301E-3	3.6184583749449099E-3	3.641784111080361E-3	3.6795242640359411E-3	3.7068659166007299E-3	3.7319963710435405E-3	3.7650886781876313E-3	3.7890761052178502E-3	3.8240292519118109E-3	3.8544971048561603E-3	3.8815806529725713E-3	3.9122159808075499E-3	3.9464160655239711E-3	3.9739342075179518E-3	4.0087539167836207E-3	4.0423837465715998E-3	4.0669523018014801E-3	4.1038448185598793E-3	4.1431092449295609E-3	4.1727096083255203E-3	4.2097182578879795E-3	4.2371253278824603E-3	4.2767615989215821E-3	4.3085843780744388E-3	4.34587409650851E-3	4.3731088027547903E-3	4.4124575554247104E-3	4.4522173342591313E-3	4.4901705033474999E-3	4.5216163355737112E-3	4.5616240276395506E-3	4.5963037467598106E-3	4.6364987358676422E-3	4.6698103649257293E-3	4.71296952697984E-3	4.7499479452921423E-3	4.785777581411391E-3	4.8295578576613204E-3	4.8733149527669601E-3	4.9152645302600311E-3	4.9562658139990319E-3	4.9944818643874794E-3	5.0340558123738504E-3	5.0773604778470011E-3	5.1112610783111108E-3	5.1534319016585204E-3	5.2042022971336916E-3	5.2394905990969807E-3	5.288720130146151E-3	5.3328283247641916E-3	5.3705019214802903E-3	5.4105939461703998E-3	5.4577229428608414E-3	5.5094840417208501E-3	5.560100857540929E-3	5.6043129415878495E-3	5.6451763342470901E-3	5.6950918155015207E-3	5.7486243137437323E-3	5.7851899528358402E-3	5.8385029258307712E-3	5.8836746286864E-3	5.9360873162926315E-3	5.986262355287702E-3	6.0288778533402494E-3	6.0726802788644502E-3	6.1330265466420101E-3	6.1781769215347908E-3	6.2295943950217512E-3	6.2752581007582617E-3	6.3271940430239893E-3	6.3808738178112107E-3	6.4330113049330213E-3	6.4848158116837399E-3	6.5322841648935513E-3	6.5924100758381204E-3	6.6450291404225514E-3	6.7018360556522416E-3	6.7542666021556414E-3	6.8123184637561103E-3	6.8605833410032803E-3	6.9295781524619012E-3	6.9795115150065607E-3	7.0446360769155893E-3	7.0973413235413717E-3	7.1600419976651907E-3	7.2140569358128109E-3	7.2617110172706412E-3	7.3119604139670509E-3	7.3856646669738409E-3	7.4444772736490207E-3	7.5019397129600218E-3	7.5652641474286512E-3	7.6230671294159596E-3	7.6828787268413906E-3	7.7290876566124302E-3	7.8038962035253409E-3	7.8671574994903098E-3	7.9231087226188119E-3	7.9911441533657823E-3	8.0410560580990113E-3	8.1126368871247828E-3	8.1694617525721307E-3	8.2328257807785469E-3	8.3063680440490593E-3	8.3616136530603215E-3	8.4401489254806918E-3	8.4936544151791443E-3	8.5470528134027422E-3	8.6171283305789305E-3	8.6905349902581218E-3	8.7723649465857798E-3	8.8293666305392527E-3	8.896143357534381E-3	8.9656498942535939E-3	9.0363123057463218E-3	9.1048273687158576E-3	9.1765251882368684E-3	9.2479119568587981E-3	9.318537308900891E-3	9.3920497517055723E-3	9.4634356913415735E-3	9.5377323546844521E-3	9.611610281754758E-3	9.6859881610799423E-3	9.76158105511153E-3	9.8365637959276532E-3	9.9140056113134895E-3	9.9899896650667529E-3	1.0068863981392499E-2	1.01461160795056E-2	1.0226380468925501E-2	1.0305183830580501E-2	1.0386724340985804E-2	1.04673284539545E-2	1.0550116827911099E-2	1.0632798694229301E-2	1.0727070253372703E-2	1.0822941924819999E-2	1.0916106631994599E-2	1.1005795455263302E-2	1.1091494295914203E-2	1.1180739541792203E-2	1.1268388331510903E-2	1.13592477598471E-2	1.1450371739186404E-2	1.1541074045494003E-2	1.1635825189387104E-2	1.1730427327442302E-2	1.1825300768721302E-2	1.1922726644498205E-2	1.2021863320146698E-2	1.2121960624013E-2	1.2223337096319502E-2	1.2326264310230201E-2	1.2430957981451597E-2	1.2547807395660204E-2	1.2680291613620501E-2	1.2804087482224698E-2	1.29156768554113E-2	1.3029073198119901E-2	1.3145569881810303E-2	1.3264635740159202E-2	1.33860075046502E-2	1.3509235692628602E-2	1.3636443649960703E-2	1.3766700230108803E-2	1.3901039106908803E-2	1.40388022160952E-2	1.4234908259990299E-2	1.4399975851295198E-2	1.4547115208968304E-2	1.4700910979792998E-2	1.4859889095051102E-2	1.5027790003778799E-2	1.5239913271228398E-2	1.55101163624314E-2	0.21749786649641506	0.21881149129423702	3.0740491841481896E-2	0.21782878767550301	0.21925153208062403	0.21791394365621305	0.22077637038547099	0.21809773891616802	0.21940213031786507	0.21836537011137205	0.21881643903389705	0.126132077405292	0.21836770240505399	0.22044693214154404	0.21897100298077299	0.21793455111078402	0.12613207745211397	0.21959318204309605	2.98556139985829E-2	0.21782853443854996	0.21978647764070203	0.21803175853888099	0.21977701408924799	0.116912730370841	0.11635760063952899	0.126525031976705	0.22105995845278201	0.21837509033025701	0.21844927640989506	0.21805867456056499	0.21908281944033303	0.21769893723939202	2.9005907274651407E-2	0.21802988372371199	2.8959531318131195E-2	2.8779553007819304E-2	2.8549657313888498E-2	2.8529798666068799E-2	2.8384892321187495E-2	2.8222990465989004E-2	2.8132323170429505E-2	2.8003493677304307E-2	2.7834907985943014E-2	2.7552229111408599E-2	2.7318805598376503E-2	2.7314823930445698E-2	2.7108277975072308E-2	2.6939551213349202E-2	2.67278496090524E-2	2.6478503328442402E-2	2.6202302670722009E-2	2.5985298694585105E-2	2.5761509687036901E-2	2.5509823835289696E-2	2.5200697307204003E-2	2.4939077536438904E-2	2.4625816886299206E-2	2.4325667105192298E-2	2.4037634983229205E-2	2.3720881164370898E-2	2.3450162149710203E-2	2.31704166643849E-2	2.2908691470750305E-2	2.2620720438803307E-2	2.2323148704986102E-2	2.2075315519754519E-2	2.1795349011509608E-2	2.1540957606806604E-2	2.1261656188377904E-2	2.1007441496890704E-2	2.0739589813165201E-2	2.0472681468700099E-2	2.0181655802888398E-2	1.99133871501278E-2	1.9625342641876705E-2	1.9332402541105201E-2	1.9025369459944201E-2	1.8707735336665504E-2	1.8362492165357503E-2	1.8003851638209105E-2	1.7606671354010603E-2	1.7202022889792102E-2	1.6684264786013002E-2	8.0605168131664736E-3	7.7464843039311317E-3	7.5991764885412916E-3	7.4529807365949401E-3	7.2488563158082109E-3	7.1414218911685914E-3	7.0429225802260903E-3	6.8933778377656407E-3	6.7678507057463509E-3	6.6780714510802407E-3	6.6134525571849801E-3	6.519857538835409E-3	6.4006480504813328E-3	6.3333934759488824E-3	6.2680241827721321E-3	6.2083188598714804E-3	6.1122567366857792E-3	6.0430545880658998E-3	5.9859958505339896E-3	5.9193375481711207E-3	5.8784342759755802E-3	5.8188692082222502E-3	5.75610655920278E-3	5.6832121173519207E-3	5.6458587682738709E-3	5.6036656731814505E-3	5.5443686345885415E-3	5.5004344980171408E-3	5.4744153942059004E-3	5.4264862290716405E-3	5.3635051482210094E-3	5.3177042188681991E-3	5.2850257707089104E-3	5.2491285673039309E-3	5.1993615275648906E-3	5.1664043389390195E-3	5.1458372001580797E-3	5.1058523282577701E-3	5.0555210000433806E-3	5.0281137748710899E-3	4.9956784435232215E-3	4.9501958287910706E-3	4.9231833145355801E-3	4.8999590153993413E-3	4.8720579304300403E-3	4.8466046612389898E-3	4.8107443897925407E-3	4.7728418306482506E-3	4.7362393615778316E-3	4.7244944392442305E-3	4.6812562504477103E-3	4.6707772522112702E-3	4.6359674243713614E-3	4.6187339075452298E-3	4.5819786902032214E-3	4.5693442833466312E-3	4.5336278275987501E-3	4.5007694069055413E-3	4.4913143383599795E-3	4.4683013709704896E-3	4.4443367910944618E-3	4.4169915494241905E-3	4.39322557158943E-3	4.3753248220050498E-3	4.3625291591171209E-3	4.3431390453454004E-3	4.3210016074698102E-3	4.2914780921424218E-3	4.270181337609499E-3	4.2511511413503714E-3	4.2347078126494199E-3	4.2083065431044704E-3	4.187186867952458E-3	4.1735175819768398E-3	4.1523510427226998E-3	4.1347467721117807E-3	4.1136790831895111E-3	4.0925910836430313E-3	4.0752082716601808E-3	4.0578522390385891E-3	4.0476663450811912E-3	4.0275105797521193E-3	4.0011592545781908E-3	3.9964370993269601E-3	3.9808774174317912E-3	3.9651889635046499E-3	3.9515657600084396E-3	3.9353143133019708E-3	3.9154374511201698E-3	3.8970223591421904E-3	3.8813893873827911E-3	3.8652272100018004E-3	3.8525914130630003E-3	3.8315421295323695E-3	3.8261493183958002E-3	3.7977640184147011E-3	3.7840170186906113E-3	3.7839099676824119E-3	3.7542423791264803E-3	3.7555545897039909E-3	3.7388280117216103E-3	3.7155043850661804E-3	3.6929016591038004E-3	3.6865802121229712E-3	3.6725862550152509E-3	3.6639275531131607E-3	3.6541781032471505E-3	3.6408207745636805E-3	3.6203598699778104E-3	3.6059740810982007E-3	3.601254650406051E-3	3.6021123207826506E-3	3.5829178801105007E-3	3.5682235378783609E-3	3.5616759427433303E-3	3.5503090728162406E-3	3.5323476766940202E-3	3.5250250397925605E-3	3.51034960477392E-3	3.5059356456707807E-3	3.4955678849087702E-3	3.4863768328540503E-3	3.4777042384430304E-3	3.4654924558291601E-3	3.4509887659615909E-3	3.4505812206686503E-3	3.4282755127716703E-3	3.4101634617360109E-3	3.3963382268463308E-3	3.396085094773869E-3	3.3857803368204206E-3	3.3835946797764211E-3	3.3706349847364603E-3	3.3576933603956002E-3	3.35218901946728E-3	3.3421841643744904E-3	3.3224111716221505E-3	3.3179389716081701E-3	3.3014436016035498E-3	3.2950769227335299E-3	3.2874235154931805E-3	3.2817979136359108E-3	3.2758275036151503E-3	3.2521808363704008E-3	3.2512686745828001E-3	3.2498755157413409E-3	3.2405094319462903E-3	3.2262240035853809E-3	3.2242075339470409E-3	3.2109671671338002E-3	3.1969304534033506E-3	3.1906310548598903E-3	3.1797421939374301E-3	3.1714669691935301E-3	3.1566992826986499E-3	3.1656436042199498E-3	3.1448510239841404E-3	3.1434264702682002E-3	3.1429880521486805E-3	3.1251992053746508E-3	3.1258542815511205E-3	3.1186464603973202E-3	3.1100473170617305E-3	3.1011002048257508E-3	3.0967088494754705E-3	3.0898866321450004E-3	3.0736647852207606E-3	3.0668262332203601E-3	3.0549710511557008E-3	3.0531349524267012E-3	3.0375240364796303E-3	3.0345015964964609E-3	3.0329094212813898E-3	3.0313342679011714E-3	3.0137635523323015E-3	3.0114084123509101E-3	3.0017509182760109E-3	3.0063610716228504E-3	2.9956852738476699E-3	2.9853976510396509E-3	2.9753018802830804E-3	2.9651060536868899E-3	2.9544127716550506E-3	2.9428771873496002E-3	2.9480002073681605E-3	2.9413699984408704E-3	2.93684457023002E-3	2.9245000377191304E-3	2.9226649238348794E-3	2.9208247042172108E-3	2.9202263787063113E-3	2.9064918711244106E-3	2.8979479450407905E-3	2.8901865942895506E-3	2.8898944287524303E-3	2.8823748747315806E-3	2.8724805976600301E-3	2.8621638103465503E-3	2.8684836706237304E-3	2.8546264338060101E-3	2.8433801577584707E-3	2.8397512171992102E-3	2.8350132013929405E-3	2.8401518964384703E-3	2.823971213257961E-3	2.8242190868866699E-3	2.8123527738108697E-3	2.8098524619463898E-3	2.8052820082603205E-3	2.7898966574820012E-3	2.7890804123420808E-3	2.7861899962606605E-3	2.7783747186465812E-3	2.7726096538683203E-3	2.7652420310658797E-3	2.7710609277083898E-3	2.7645530215670011E-3	2.7533284908740005E-3	2.7541027929707503E-3	2.7473263969009314E-3	2.7427160763227104E-3	2.7393211159598401E-3	2.7276206741799307E-3	2.7243351850782401E-3	2.7252794029904706E-3	2.7162758901019099E-3	2.7035504476419915E-3	2.6989186524956103E-3	2.7016318650358311E-3	2.7010456407292401E-3	2.6872604744447698E-3	2.6900292994054406E-3	2.6903069903274606E-3	2.6792883606107801E-3	2.6665739318013407E-3	2.6669134002064603E-3	2.6638739950337101E-3	2.6664789900658998E-3	2.6527159346792393E-3	2.6464463158946397E-3	2.6479872498009612E-3	2.6452965508324713E-3	2.6396075844015306E-3	2.6241091777261111E-3	2.6234033131255505E-3	2.6233423667358304E-3	2.6252112584899913E-3	2.6102692991899802E-3	2.6038934516618706E-3	2.6016181113975804E-3	2.5947345599314411E-3	2.5909816173477008E-3	2.5955653406409002E-3	2.5872032461359811E-3	2.5823180951175203E-3	2.5824435745501902E-3	2.5721564535118395E-3	2.565519008677701E-3	2.5712805829058698E-3	2.5647716952029807E-3	2.5532114592882E-3	2.5519780793065001E-3	2.5514943763305206E-3	2.5422369136360499E-3	2.5523355778946303E-3	2.5358420985078694E-3	2.5347936061796803E-3	2.5215210896358006E-3	2.5202792756755504E-3	2.5195901136343705E-3	2.50967546219414E-3	2.5117761566882E-3	2.5174573635805705E-3	2.5113878457721007E-3	2.5026303406052706E-3	2.5012234066509502E-3	2.5025809345467702E-3	2.4996616598574805E-3	2.4950826683339498E-3	2.4876567994060205E-3	2.4827608246847598E-3	2.4837655132956106E-3	2.4731280793535201E-3	2.4816456210550895E-3	2.4676323198643906E-3	2.4691164907011003E-3	2.4551897175117505E-3	2.4570754704438696E-3	2.4553381316219603E-3	2.4495910265379508E-3	2.45408960166189E-3	2.4496328440728205E-3	2.4362637442281597E-3	2.4339090129235005E-3	2.4336567218657301E-3	2.4352759878542895E-3	2.42907918116786E-3	2.4204488927096301E-3	2.4211609378832302E-3	2.4185806074570604E-3	2.4129230975036601E-3	2.4043855156682102E-3	2.4015545217223209E-3	2.4084736751629806E-3	nonlinear, damping ratio=0.05	35	35.1	35.200000000000003	35.300000000000011	35.4	35.5	35.6	35.700000000000003	35.800000000000011	35.9	36	36.1	36.200000000000003	36.300000000000011	36.4	36.5	36.6	36.700000000000003	36.800000000000011	36.9	37	37.1	37.200000000000003	37.300000000000011	37.4	37.5	37.6	37.700000000000003	37.800000000000011	37.9	38	38.1	38.200000000000003	38.300000000000011	38.4	38.5	38.6	38.700000000000003	38.800000000000011	38.9	39	39.1	39.200000000000003	39.300000000000011	39.4	39.5	39.6	39.700000000000003	39.800000000000011	39.9	40	40.1	40.200000000000003	40.300000000000011	40.4	40.5	40.6	40.700000000000003	40.800000000000011	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	55.5	55.6	55.7	55.8	55.9	56	56.1	56.2	56.3	56.4	56.5	56.6	56.7	56.8	56.9	57	57.1	57.2	57.3	57.4	57.5	57.6	57.7	57.8	57.9	58	58.1	58.2	58.3	58.4	58.5	58.6	58.7	58.8	58.9	59	59.1	59.2	59.3	59.4	59.5	59.6	59.7	59.8	59.9	60	60.1	60.2	60.3	60.4	60.5	60.6	60.7	60.8	60.9	61	61.1	61.2	61.3	61.4	61.5	61.6	61.7	61.8	61.9	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.2	63.3	63.4	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.3	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.599999999999994	65.7	65.8	65.900000000000006	66	66.099999999999994	66.2	66.3	66.400000000000006	66.5	66.599999999999994	66.7	66.8	66.900000000000006	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.599999999999994	67.7	67.8	67.900000000000006	68	68.099999999999994	68.2	68.3	68.400000000000006	68.5	68.599999999999994	68.7	68.8	68.900000000000006	69	69.099999999999994	69.2	69.3	69.400000000000006	69.5	69.599999999999994	69.7	69.8	69.900000000000006	70	70.099999999999994	70.2	70.3	70.400000000000006	70.5	70.599999999999994	70.7	70.8	70.900000000000006	71	71.099999999999994	71.2	71.3	71.400000000000006	71.5	71.599999999999994	71.7	71.8	71.900000000000006	72	72.099999999999994	72.2	72.3	72.400000000000006	72.5	72.599999999999994	72.7	72.8	72.900000000000006	73	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.599999999999994	73.7	73.8	73.900000000000006	74	74.099999999999994	74.2	74.3	74.400000000000006	74.5	74.599999999999994	74.7	74.8	74.900000000000006	75	75.099999999999994	75.2	75.3	75.400000000000006	75.5	75.599999999999994	75.7	75.8	75.900000000000006	76	76.099999999999994	76.2	76.3	76.400000000000006	76.5	76.599999999999994	76.7	76.8	76.900000000000006	77	77.099999999999994	77.2	77.3	77.400000000000006	77.5	77.599999999999994	77.7	77.8	77.900000000000006	78	78.099999999999994	78.2	78.3	78.400000000000006	78.5	78.599999999999994	78.7	78.8	78.900000000000006	79	79.099999999999994	79.2	79.3	79.400000000000006	79.5	79.599999999999994	79.7	79.8	79.900000000000006	80	80.099999999999994	80.2	80.3	80.400000000000006	80.5	80.599999999999994	80.7	80.8	80.900000000000006	81	81.099999999999994	81.2	81.3	81.400000000000006	81.5	81.599999999999994	81.7	81.8	81.900000000000006	82	82.1	82.2	82.3	82.4	82.5	82.6	82.7	82.8	82.9	83	83.1	83.2	83.3	83.4	83.5	83.6	83.7	83.8	83.9	84	84.1	84.2	84.3	84.4	84.5	84.6	84.7	84.8	84.9	85	85.1	85.2	85.3	85.4	85.5	85.6	85.7	85.8	85.9	86	86.1	86.2	86.3	86.4	86.5	86.6	86.7	86.8	86.9	87	87.1	87.2	87.3	87.4	87.5	87.6	87.7	87.8	87.9	88	88.1	88.2	88.3	88.4	88.5	88.6	88.7	88.8	88.9	89	89.1	89.2	89.3	89.4	89.5	89.6	89.7	89.8	89.9	90	90.1	90.2	90.3	90.4	90.5	90.6	90.7	90.8	90.9	91	91.1	91.2	91.3	91.4	91.5	91.6	91.7	91.8	91.9	92	92.1	92.2	92.3	92.4	92.5	92.6	92.7	92.8	92.9	93	93.1	93.2	93.3	93.4	93.5	93.6	93.7	93.8	93.9	94	94.1	94.2	94.3	94.4	94.5	94.6	94.7	94.8	94.9	95	95.1	95.2	95.3	95.4	95.5	95.6	95.7	95.8	95.9	96	96.1	96.2	96.3	96.4	96.5	96.6	96.7	96.8	96.9	97	97.1	97.2	97.3	97.4	97.5	97.6	97.7	97.8	97.9	98	98.1	98.2	98.3	98.4	98.5	98.6	98.7	98.8	98.9	99	99.1	99.2	99.3	99.4	99.5	99.6	99.7	99.8	99.9	100	100.1	100.2	100.3	100.4	100.5	100.6	100.7	100.8	100.9	101	101.1	101.2	101.3	101.4	101.5	101.6	101.7	101.8	101.9	102	102.1	102.2	102.3	102.4	102.5	102.6	102.7	102.8	102.9	103	103.1	103.2	103.3	103.4	103.5	103.6	103.7	103.8	103.9	104	104.1	104.2	104.3	104.4	104.5	104.6	104.7	104.8	104.9	105	105.1	105.2	105.3	105.4	105.5	105.6	105.7	105.8	105.9	106	106.1	106.2	106.3	106.4	106.5	106.6	106.7	106.8	106.9	107	107.1	107.2	107.3	107.4	107.5	107.6	107.7	107.8	107.9	108	108.1	108.2	108.3	108.4	108.5	108.6	108.7	108.8	108.9	109	109.1	109.2	109.3	109.4	109.5	109.6	109.7	109.8	109.9	110	110.1	110.2	110.3	110.4	110.5	110.6	110.7	110.8	110.9	111	111.1	111.2	111.3	111.4	111.5	111.6	111.7	111.8	111.9	112	112.1	112.2	112.3	112.4	112.5	112.6	112.7	112.8	112.9	113	113.1	113.2	113.3	113.4	113.5	113.6	113.7	113.8	113.9	114	114.1	114.2	114.3	114.4	114.5	114.6	114.7	114.8	114.9	115	115.1	115.2	115.3	115.4	115.5	115.6	115.7	115.8	115.9	116	116.1	116.2	116.3	116.4	116.5	116.6	116.7	116.8	116.9	117	117.1	117.2	117.3	117.4	117.5	117.6	117.7	117.8	117.9	118	118.1	118.2	118.3	118.4	118.5	118.6	118.7	118.8	118.9	119	119.1	119.2	119.3	119.4	119.5	119.6	119.7	119.8	119.9	120	120.1	120.2	120.3	120.4	120.5	120.6	120.7	120.8	120.9	121	121.1	121.2	121.3	121.4	121.5	121.6	121.7	121.8	121.9	122	122.1	122.2	122.3	122.4	122.5	122.6	122.7	122.8	122.9	123	123.1	123.2	123.3	123.4	123.5	123.6	123.7	123.8	123.9	124	124.1	124.2	124.3	124.4	124.5	124.6	124.7	124.8	124.9	125	125.1	125.2	125.3	125.4	125.5	125.6	125.7	125.8	125.9	126	126.1	126.2	126.3	126.4	126.5	126.6	126.7	126.8	126.9	127	127.1	127.2	127.3	127.4	127.5	127.6	127.7	127.8	127.9	128	128.1	128.19999999999999	128.30000000000001	128.4	128.5	128.6	128.69999999999999	128.80000000000001	128.9	129	129.1	129.19999999999999	129.30000000000001	129.4	129.5	129.6	129.69999999999999	129.80000000000001	129.9	130	130.1	130.19999999999999	130.30000000000001	130.4	130.5	130.6	130.69999999999999	130.80000000000001	130.9	131	131.1	131.19999999999999	131.30000000000001	131.4	131.5	131.6	131.69999999999999	131.80000000000001	131.9	132	132.1	132.19999999999999	132.30000000000001	132.4	132.5	132.6	132.69999999999999	132.80000000000001	132.9	133	133.1	133.19999999999999	133.30000000000001	133.4	133.5	133.6	133.69999999999999	133.80000000000001	133.9	134	134.1	134.19999999999999	134.30000000000001	134.4	134.5	134.6	134.69999999999999	134.80000000000001	134.9	135	135.1	135.19999999999999	135.30000000000001	135.4	135.5	135.6	135.69999999999999	135.80000000000001	135.9	136	136.1	136.19999999999999	136.30000000000001	136.4	136.5	136.6	136.69999999999999	136.80000000000001	136.9	137	137.1	137.19999999999999	137.30000000000001	137.4	137.5	137.6	137.69999999999999	137.80000000000001	137.9	138	138.1	138.19999999999999	138.30000000000001	138.4	138.5	138.6	138.69999999999999	138.80000000000001	138.9	139	139.1	139.19999999999999	139.30000000000001	139.4	139.5	139.6	139.69999999999999	139.80000000000001	139.9	140	140.1	140.19999999999999	140.30000000000001	140.4	140.5	140.6	140.69999999999999	140.80000000000001	140.9	141	141.1	141.19999999999999	141.30000000000001	141.4	141.5	141.6	141.69999999999999	141.80000000000001	141.9	142	142.1	142.19999999999999	142.30000000000001	142.4	142.5	142.6	142.69999999999999	142.80000000000001	142.9	143	143.1	143.19999999999999	143.30000000000001	143.4	143.5	143.6	143.69999999999999	143.80000000000001	143.9	144	144.1	144.19999999999999	144.30000000000001	144.4	144.5	144.6	144.69999999999999	144.80000000000001	144.9	145	1.6346382566703602E-4	1.6458899210695206E-4	1.6566327030729204E-4	1.6672757145377805E-4	1.6777597203628404E-4	1.6888394123487903E-4	1.6994563563623404E-4	1.70948401514882E-4	1.7209401267586206E-4	1.7320384679709604E-4	1.7430240852442001E-4	1.7542683374887304E-4	1.76558449278733E-4	1.7769284750908002E-4	1.7878700391192503E-4	1.7991172535862805E-4	1.8107719931236503E-4	1.8212891352798702E-4	1.8333518684074702E-4	1.8449928700770902E-4	1.8559441187190401E-4	1.8680259597004804E-4	1.8789005724175904E-4	1.8910282053901203E-4	1.9025925289925806E-4	1.9145093365212506E-4	1.9259048242698204E-4	1.9380412326273902E-4	1.9494668811483805E-4	1.9615499072890802E-4	1.9737657154968104E-4	1.9852342978334101E-4	1.9972748612082306E-4	2.0093046934475405E-4	2.0212954851126503E-4	2.0337457142840102E-4	2.04500271345356E-4	2.0566991687394803E-4	2.0693057292433506E-4	2.0819159657508703E-4	2.0946635693924206E-4	2.1075439773224312E-4	2.1205210487149317E-4	2.1334998888206808E-4	2.1462946057097102E-4	2.1586272733182702E-4	2.1702301084973707E-4	2.1842730405345311E-4	2.1976107327248404E-4	2.2102449317434899E-4	2.224147522862701E-4	2.2372619187256207E-4	2.2500219165515309E-4	2.2626736388984403E-4	2.2771982934271007E-4	2.2905773151572705E-4	2.3041788804205004E-4	2.3175393587636207E-4	2.3310592344679901E-4	2.34421948460714E-4	2.3577274256717003E-4	2.3710482338274198E-4	2.3849262956794108E-4	2.3988679027572304E-4	2.4125023970548198E-4	2.42667809843866E-4	2.4402921600387599E-4	2.4543302579908312E-4	2.4684508414039505E-4	2.4800070486232005E-4	2.4964106324808E-4	2.5113797433089111E-4	2.5258404924819708E-4	2.5405417940502803E-4	2.5543920532389503E-4	2.5686963251580103E-4	2.5843434573641008E-4	2.5985258048604007E-4	2.6137502263401006E-4	2.6286188154744808E-4	2.6433458317361104E-4	2.6579782927161911E-4	2.6729316250652602E-4	2.6875969344726904E-4	2.7030048660743719E-4	2.718085340780401E-4	2.732730175606961E-4	2.7485059675882707E-4	2.7619187995572305E-4	2.7794505695350499E-4	2.7950554867672508E-4	2.8104057531627404E-4	2.8261115020424509E-4	2.8419575037221505E-4	2.8578192550159304E-4	2.8733137768447006E-4	2.8895722162648106E-4	2.9058880575531202E-4	2.9224714523271613E-4	2.9400264745447E-4	2.9555796454705107E-4	2.967361671226751E-4	2.9872281158007801E-4	3.0049350332401103E-4	3.0212219792190802E-4	3.0365092468015908E-4	3.0527197826632306E-4	3.0697784162252802E-4	3.0861924708808306E-4	3.1027495175613807E-4	3.1194549762509206E-4	3.1361999377488102E-4	3.1530191015194007E-4	3.1698292773903912E-4	3.1866140818348108E-4	3.2033653380145806E-4	3.2200757777835513E-4	3.2367389423317808E-4	3.2548275390729113E-4	3.2732296805634408E-4	3.2916001404701914E-4	3.3099310218447103E-4	3.3282154999871098E-4	3.3464490572304804E-4	3.3646288246523911E-4	3.3827537166333007E-4	3.4008243146645514E-4	3.4188425942787093E-4	3.4387601275610304E-4	3.4580159283287E-4	3.4742502626233904E-4	3.4947336871262406E-4	3.5130845745833011E-4	3.5324498016275007E-4	3.5495118723171114E-4	3.5687253201885404E-4	3.587024890163551E-4	3.6037789885750513E-4	3.6225984630189307E-4	3.6446876887499119E-4	3.6635412662768912E-4	3.6822928745452907E-4	3.7011980576723318E-4	3.7225004819936206E-4	3.7416925265171112E-4	3.7621398377969212E-4	3.7821583218092605E-4	3.8019071868083905E-4	3.8219734288155911E-4	3.8418156232198692E-4	3.8628833262866705E-4	3.8832595366188906E-4	3.9040517358140806E-4	3.9249251546417111E-4	3.9458138342010206E-4	3.9657786743557802E-4	3.9860152808186204E-4	4.0073947224654303E-4	4.0291644553189611E-4	4.0492319436325223E-4	4.0727853739602499E-4	4.0943659596709593E-4	4.1158060114475202E-4	4.1371574416091008E-4	4.1585793733187802E-4	4.1804913925420114E-4	4.2023880938472311E-4	4.2240249131467698E-4	4.2463929739455509E-4	4.2681502355312005E-4	4.2906957254851914E-4	4.3125878494588792E-4	4.3348742999540607E-4	4.3572483175267207E-4	4.3803396923767617E-4	4.4026110807373817E-4	4.4247634122663513E-4	4.4479723853448327E-4	4.4717410620662818E-4	4.4955395498196308E-4	4.5186158627070496E-4	4.5422306603346609E-4	4.5650871853658809E-4	4.5876305242751404E-4	4.6137470161223507E-4	4.6373080910284807E-4	4.6596342579979393E-4	4.6836870962783505E-4	4.707500165214901E-4	4.7322516992950013E-4	4.7566061682971413E-4	4.7807565433812411E-4	4.8055300469264085E-4	4.8307223950817227E-4	4.8553859892113105E-4	4.8792588985618023E-4	4.9053243637809806E-4	4.9302175612794808E-4	4.9534146479963698E-4	4.9742549967944313E-4	5.0008282711256106E-4	5.0312205784868607E-4	5.0578972952785607E-4	5.0829094541009407E-4	5.1057755245212497E-4	5.1291060136378309E-4	5.1602894534308807E-4	5.189791756163532E-4	5.2172207282858904E-4	5.2436079044774412E-4	5.2709535464974804E-4	5.2974882328701909E-4	5.3245625454182495E-4	5.3506192414153595E-4	5.3797221278190023E-4	5.4063084448855022E-4	5.4341284408205908E-4	5.4621953436254198E-4	5.4897297144304829E-4	5.5185978114203412E-4	5.5451466642805812E-4	5.574429491146622E-4	5.6025558206764686E-4	5.6313453967036923E-4	5.6597505594946904E-4	5.6889623001594406E-4	5.7182707664125206E-4	5.7489413842057324E-4	5.7755395411039406E-4	5.8067280800965719E-4	5.8357208642027727E-4	5.8662615663942314E-4	5.8962642631622017E-4	5.9261869324438014E-4	5.9566754057690824E-4	5.9868222259732123E-4	6.0177579018871408E-4	6.0476103687822898E-4	6.0784099040335829E-4	6.1054414483148315E-4	6.1405500153613327E-4	6.1725184724978409E-4	6.2044229046661519E-4	6.2362504053340838E-4	6.2676068107769399E-4	6.2991495983087914E-4	6.330263546222392E-4	6.3632998052135024E-4	6.396043147975191E-4	6.4291315545679604E-4	6.4616217588998924E-4	6.4943018721102012E-4	6.526966045217891E-4	6.562143097167051E-4	6.5946433941327137E-4	6.6284801439146811E-4	6.6614233958303226E-4	6.6962815768042711E-4	6.7294176329277906E-4	6.7635343121787996E-4	6.7981847439014501E-4	6.8174719453968516E-4	6.8640055177637805E-4	6.8918801833294321E-4	6.938963643016862E-4	6.9746163080875606E-4	7.0103480243732124E-4	7.0466650754334519E-4	7.0820734274614622E-4	7.1188831232192227E-4	7.155646786032822E-4	7.1923959247358711E-4	7.2288520604054198E-4	7.2585176037442414E-4	7.3011943133028008E-4	7.3418268055048424E-4	7.3798775939263824E-4	7.4169269040057207E-4	7.4542966251371222E-4	7.4926153404789313E-4	7.5309841477698208E-4	7.5693985309343724E-4	7.6081505044067006E-4	7.6477110158355214E-4	7.6865742100109505E-4	7.7249497397610006E-4	7.7664317651981118E-4	7.8061795237590627E-4	7.8468865154798111E-4	7.8882082544299019E-4	7.9291904559081324E-4	7.9707108507188812E-4	8.0109465810470932E-4	8.0521680193984437E-4	8.093343224956891E-4	8.1332733264425792E-4	8.1643351270370521E-4	8.2017641688847897E-4	8.2382074087454776E-4	8.3038398509521836E-4	8.3319984918180502E-4	8.381493361900702E-4	8.4299693894079419E-4	8.4769434126792827E-4	8.5217030894818786E-4	8.5631380989805524E-4	8.5993772717541598E-4	8.6268628977613135E-4	8.6884310972603718E-4	8.7466346903391622E-4	8.7917541797861813E-4	8.8368912347609946E-4	8.8839738229074124E-4	8.9292254325071512E-4	8.9782718412886398E-4	9.0253332775837834E-4	9.0731379609059316E-4	9.1202239284867521E-4	9.1681552012520004E-4	9.2161863250225513E-4	9.2632972781694044E-4	9.3088975664328206E-4	9.3634994725681547E-4	9.4109131753778287E-4	9.4622908215106019E-4	9.5122720636804203E-4	9.5620678244691143E-4	9.5940801337901505E-4	9.6472387408275486E-4	9.7071841085162136E-4	9.7651542117301743E-4	9.8158499860320444E-4	9.8696826373325633E-4	9.9220793425565108E-4	9.9720669868412818E-4	1.0027772461636902E-3	1.0080901577081899E-3	1.0132457711323401E-3	1.0186570180164402E-3	1.0242319855838801E-3	1.0295274355570201E-3	1.03513241200629E-3	1.0407102234704902E-3	1.0464371333247001E-3	1.0521112540215203E-3	1.0577264406224298E-3	1.06345608126736E-3	1.0683515572310603E-3	1.0745717045409801E-3	1.0804150237549003E-3	1.08646498016586E-3	1.0923337722490299E-3	1.0980209436861202E-3	1.1038949702536301E-3	1.1097770380655602E-3	1.1156423015593001E-3	1.1215692070042497E-3	1.1271853581417504E-3	1.13282477397617E-3	1.1405280175934699E-3	1.1467097626554601E-3	1.1529974689663603E-3	1.1593285128972302E-3	1.16573165185339E-3	1.1719758241129502E-3	1.1784068229709604E-3	1.1849179548325706E-3	1.1912905601191301E-3	1.1975830693143003E-3	1.20376745111238E-3	1.2105561368819604E-3	1.2179532955781298E-3	1.2246931724103299E-3	1.2315464462388202E-3	1.2383371156350802E-3	1.2434559523015502E-3	1.2522022460838902E-3	1.2592221151669399E-3	1.2662959797136303E-3	1.2730772738216703E-3	1.2802117634305404E-3	1.2874399426272901E-3	1.2947769256888805E-3	1.3021034571417001E-3	1.3094439246335906E-3	1.3167237478356399E-3	1.3242288024389701E-3	1.3317162147166001E-3	1.3388791515343201E-3	1.34674168313869E-3	1.3540566126314601E-3	1.3622564283723205E-3	1.3699893718107704E-3	1.3777674328329902E-3	1.3857047604317004E-3	1.3926275037117006E-3	1.40136880352196E-3	1.4083837334073401E-3	1.4163342863089898E-3	1.42433387759866E-3	1.4323830352535203E-3	1.4404827740572303E-3	1.4486330602951601E-3	1.45683473889837E-3	1.4650892796227702E-3	1.4733963287341697E-3	1.48175690090909E-3	1.4901724330821002E-3	1.5014438782168203E-3	1.5102571199988606E-3	1.5187689434064701E-3	1.52788281617299E-3	1.5369483583708402E-3	1.54604035922416E-3	1.5554299592490199E-3	1.5645326533047601E-3	1.57356485495541E-3	1.5829611808738902E-3	1.5924457396704105E-3	1.6019052742615304E-3	1.6111214657167504E-3	1.6208034623637505E-3	1.6304995575569701E-3	1.6401286432469902E-3	1.6496989323224601E-3	1.6598772266751404E-3	1.6699248947867503E-3	1.6800261028444001E-3	1.68739367114943E-3	1.6971560749311707E-3	1.7105018569076699E-3	1.7209734492337203E-3	1.73113836825738E-3	1.7418453079459701E-3	1.7522235651244301E-3	1.76310935702857E-3	1.7738788745530704E-3	1.7848452631078102E-3	1.7956920720258302E-3	1.8067895746047005E-3	1.8179695300010402E-3	1.8294850410096202E-3	1.8408546056625701E-3	1.8510799370755303E-3	1.8622250660630805E-3	1.8754568008347203E-3	1.8870537429192603E-3	1.8987047153419003E-3	1.9109189458658105E-3	1.9230559576635606E-3	1.9350921453854502E-3	1.9471949393523203E-3	1.9596753569211104E-3	1.9721066984504502E-3	1.9847687476422103E-3	1.9974445048585904E-3	2.0099840005535505E-3	2.0229773291611098E-3	2.0359593161373203E-3	2.0490817039490205E-3	2.0621472703942602E-3	2.0677134513635005E-3	2.0831643898646807E-3	2.0984904144998396E-3	2.11111822771978E-3	2.1267140794973003E-3	2.1436786493822906E-3	2.1526826876297695E-3	2.1723393276310708E-3	2.186593714162321E-3	2.2009168431469609E-3	2.2155751056534699E-3	2.2302097077462704E-3	2.2450295304524107E-3	2.2599396193966103E-3	2.2749630913129109E-3	2.2899975680069711E-3	2.3054253570216699E-3	2.3210125610287299E-3	2.3365177120405404E-3	2.3523504328467598E-3	2.3681647768504809E-3	2.3842769005362301E-3	2.4001106877356406E-3	2.4167978026581704E-3	2.4333752626295008E-3	2.4500284235738296E-3	2.4665037780504007E-3	2.4834880073877404E-3	2.5003953890350601E-3	2.5181563601139306E-3	2.5355917120874713E-3	2.5531326055925206E-3	2.5708703382796402E-3	2.5887065618206907E-3	2.6065957282056205E-3	2.6252036760539802E-3	2.6433872824866015E-3	2.6614773666249207E-3	2.6810276412401008E-3	2.6999051333460294E-3	2.7190830337024204E-3	2.7377323303240703E-3	2.7577794808024709E-3	2.7776345089825616E-3	2.7975109732135805E-3	2.8154606781755701E-3	2.8373493137829704E-3	2.8582170665478303E-3	2.8789282942380695E-3	2.8997895507518506E-3	2.9207945650842103E-3	2.9420986524109206E-3	2.9632388021607605E-3	2.9848709137531302E-3	3.007082567798431E-3	3.029137308188031E-3	3.0514003633815602E-3	3.0738245204054507E-3	3.0963678908219805E-3	3.1192433670385201E-3	3.1418452085974209E-3	3.1645205426396117E-3	3.189796381505051E-3	3.2136929234215304E-3	3.2377558404011607E-3	3.2620855186062708E-3	3.28664244940841E-3	3.3112734570939105E-3	3.33575558985846E-3	3.3617583985517401E-3	3.3872551636686494E-3	3.4128413116635199E-3	3.4390224972820705E-3	3.4649444826034105E-3	3.4916505841021002E-3	3.5182087520904608E-3	3.5455380595848704E-3	3.5729356490178804E-3	3.6001635271186408E-3	3.628343048539671E-3	3.6561376533251503E-3	3.6846911556280911E-3	3.7134463030310699E-3	3.741989617824331E-3	3.7715306183143914E-3	3.80084315083288E-3	3.8301701019962404E-3	3.8607735166626507E-3	3.8910473619730105E-3	3.9216420339616004E-3	3.9526311144957903E-3	3.9837654642797598E-3	4.0127006681366494E-3	4.0392052019339016E-3	4.0721944168139301E-3	4.1115266260691001E-3	4.1442159452421898E-3	4.1771960553162093E-3	4.2101028134676009E-3	4.2439340558389094E-3	4.277866139287591E-3	4.3120214881729006E-3	4.3466054863441723E-3	4.3815419817632619E-3	4.4163057231501116E-3	4.4517011218234226E-3	4.4875666157258107E-3	4.5239736982143315E-3	4.5602529413563105E-3	4.5971880771847494E-3	4.6343650453284611E-3	4.6715690622933324E-3	4.7094581889339116E-3	4.7474806809465198E-3	4.7856128474037807E-3	4.8242303585305296E-3	4.8630282918299501E-3	4.9008324458386819E-3	4.9426784027156419E-3	4.9828329466672398E-3	5.0231728244984099E-3	5.0635264357565598E-3	5.1048177974117098E-3	5.1463187739480606E-3	5.1879009628461297E-3	5.2299780852603419E-3	5.27225584644893E-3	5.3150152131763301E-3	5.3583400590329101E-3	5.401434575623921E-3	5.4456993511944815E-3	5.4898106424863908E-3	5.5342630171828517E-3	5.5789686812113626E-3	5.6240661619942197E-3	5.6661509774289884E-3	5.7155482514124707E-3	5.7616388540805107E-3	5.8082669514968608E-3	5.8546842651786496E-3	5.9028185780387295E-3	5.9494777869057817E-3	5.9978143872669301E-3	6.04478059840707E-3	6.0944636325879807E-3	6.1434923287128108E-3	6.1929061106833598E-3	6.2424988709610107E-3	6.2925018725721706E-3	6.3428618886550306E-3	6.3918068092816104E-3	6.4421386357012807E-3	6.4953171797206208E-3	6.5476730470748722E-3	6.5996657496414811E-3	6.6518075349672303E-3	6.7049632511073107E-3	6.757936884342881E-3	6.811432782574932E-3	6.8652662569810407E-3	6.9190335312098719E-3	6.9740766153773117E-3	7.0236859630430507E-3	7.0831448152294902E-3	7.1394717164320514E-3	7.1956865816931812E-3	7.2515631261294315E-3	7.308756825650381E-3	7.3653969737434008E-3	7.4228395091404499E-3	7.4808344548053509E-3	7.5385625247217621E-3	7.5965356532700611E-3	7.6564177864361805E-3	7.7153084118058721E-3	7.7749176532703607E-3	7.8351938361111619E-3	7.8952592483998493E-3	7.9562812403192323E-3	8.0166693292892232E-3	8.0789388107904408E-3	8.1405245695798708E-3	8.2031473281031012E-3	8.2657572720595922E-3	8.3280375429136411E-3	8.3918166575141818E-3	8.4562755125303923E-3	8.5201172039795908E-3	8.5847455164867227E-3	8.6502719135421492E-3	8.7156980629665703E-3	8.781819002666549E-3	8.8483018969251516E-3	8.9152458567351225E-3	8.9825547967855735E-3	9.0502351350261138E-3	9.1179882809669793E-3	9.1865206967731792E-3	9.2237489508594003E-3	9.2923173788053027E-3	9.3613577910276018E-3	9.4308778769115701E-3	9.5008875687833134E-3	9.5713954116336316E-3	9.6424120709320514E-3	9.7139475552479541E-3	9.7860156363098021E-3	9.8586294543453728E-3	9.931796131373221E-3	1.0027875212025205E-2	1.0079837788544198E-2	1.01567091298259E-2	1.0234723597392999E-2	1.03134066574052E-2	1.0392779249647604E-2	1.0472857944569902E-2	1.0553664824021198E-2	1.0635218022936398E-2	1.07175418027233E-2	1.0800657303683202E-2	1.0884589782072504E-2	1.0969364962424198E-2	1.1055009174375499E-2	1.1141552290151204E-2	1.1229024047356703E-2	1.1317456516474698E-2	1.1406884475810402E-2	1.1497344090898799E-2	1.1588873649092505E-2	1.1681522863016904E-2	1.1775333392436202E-2	1.1870343217747601E-2	1.1966600733168404E-2	1.2064158081347802E-2	1.2163071691778403E-2	1.2263409188702402E-2	1.2365236399521199E-2	1.24686246076426E-2	1.2573650612626899E-2	1.2680397359392E-2	1.2788954648513803E-2	1.2899419942704099E-2	1.3011899288192503E-2	1.3126508373731501E-2	1.3243373791041201E-2	1.33626349328305E-2	1.3484474220223803E-2	1.3609027793989703E-2	1.3736471958934102E-2	1.3867009079219502E-2	1.4000882268928802E-2	1.4138361360509499E-2	1.4279738482544796E-2	1.4425570797514503E-2	1.4575560600987802E-2	1.47308163816186E-2	1.4891611242689701E-2	1.50585688875929E-2	1.52323369989328E-2	1.5413641195779898E-2	1.5603445326462104E-2	1.5802936226750101E-2	1.6013493880453099E-2	1.6236812472629397E-2	1.6475064152637501E-2	1.6730911921017503E-2	1.7007531994225403E-2	1.73098604566914E-2	1.7644785807508504E-2	1.8040875690888206E-2	1.8581517116117007E-2	1.9302170643780807E-2	2.0401167606726712E-2	2.1843056311649203E-2	2.3452564054685793E-2	2.4814536172126402E-2	2.5449126289411702E-2	2.5791765736919502E-2	2.5976430865580501E-2	2.6075766905320503E-2	2.6081657520935608E-2	2.6089272181651409E-2	2.6010340119289505E-2	2.5962200725492299E-2	2.5876363965913508E-2	2.5804642673176711E-2	2.5686229822416699E-2	2.55642683688777E-2	2.5426383983936495E-2	2.5281977688979319E-2	2.5126578210256198E-2	2.4954684759643696E-2	2.4788563856031592E-2	2.4606819686357806E-2	2.4432637112855805E-2	2.4244202661962703E-2	2.4054595296169896E-2	2.3863737250354601E-2	2.3668309527166202E-2	2.3465067714610405E-2	2.3257316586648109E-2	2.3046820614423907E-2	2.2834530261952705E-2	2.2624093908330003E-2	2.2413975977228912E-2	2.2204457511590305E-2	2.19942200417696E-2	2.1784361943060701E-2	2.1574031900336597E-2	2.1362960614771803E-2	2.1152024781221301E-2	2.0938486070696996E-2	2.0719975532788801E-2	2.0508556317120296E-2	2.0272336867557604E-2	2.0063026141574503E-2	1.9837503580277905E-2	1.9611642714908402E-2	1.9375878059060506E-2	1.91298971243812E-2	1.8879467782504902E-2	1.8617597286162205E-2	1.8320855871755103E-2	1.8046401738634903E-2	1.7754541100928601E-2	1.74395761107735E-2	1.7093614183053898E-2	1.6707787019643504E-2	1.6262033356812405E-2	1.5713232890853999E-2	1.49164930593636E-2	1.1856353811453601E-2	8.0045723965884615E-3	7.7781209867793816E-3	7.5859356846664505E-3	7.4181285181760103E-3	7.2663626297721027E-3	7.1328032043129711E-3	7.0089017441439605E-3	6.8943376705800797E-3	6.7879656006570501E-3	6.6886111682016606E-3	6.5952080920784811E-3	6.507044189866691E-3	6.4235078437702604E-3	6.3441905413255595E-3	6.2686654479407605E-3	6.1964922780934203E-3	6.1275804721513489E-3	6.0613287609006007E-3	5.9960260197353009E-3	5.9349186774984488E-3	5.8766569614409608E-3	5.82063220845923E-3	5.76538238103545E-3	5.712639402526201E-3	5.6611207602798213E-3	5.6109757127606307E-3	5.5628286795758189E-3	5.5157998572137098E-3	5.4699493631584313E-3	5.4234109525111507E-3	5.3826221602974612E-3	5.3404741211524305E-3	5.2994464029080916E-3	5.2591665283356999E-3	5.2205309839825709E-3	5.1824847897352202E-3	5.1453359297852696E-3	5.1090034120356816E-3	5.0733700988973111E-3	5.0385551723106511E-3	5.0046436108049418E-3	4.9712810055103822E-3	4.9377810686903906E-3	4.9045333534176406E-3	4.8713774718192812E-3	4.8427755219061898E-3	4.8126536218838006E-3	4.7856433357504422E-3	4.7567524858363524E-3	4.7283679695092999E-3	4.7005677460310808E-3	4.6732233557407014E-3	4.646314195102602E-3	4.6198242300782393E-3	4.5938719757836113E-3	4.5683952349824097E-3	4.54273285391574E-3	4.518720319122301E-3	4.4944626284247812E-3	4.4705346357419903E-3	4.4471781401228512E-3	4.4241010169665191E-3	4.4013261315535021E-3	4.378992771802051E-3	4.3569091104878905E-3	4.3351975129222505E-3	4.3136621300603022E-3	4.2927436163507308E-3	4.271989731693451E-3	4.2514795580299303E-3	4.2313243875685509E-3	4.211470201077221E-3	4.1917934652996114E-3	4.172449643785681E-3	4.1534358513307789E-3	4.1346261180261199E-3	4.1160781721791108E-3	4.0978301019169196E-3	4.0792339092366719E-3	4.0615769040694702E-3	4.0442597219035913E-3	4.0266785852705721E-3	4.0096865630418407E-3	3.9919355395813209E-3	3.9756715241104712E-3	3.9595547837843409E-3	3.9432272154907508E-3	3.9270894714533112E-3	3.91113546320311E-3	3.89545033458716E-3	3.8795069105222401E-3	3.864534465940251E-3	3.8493326977002904E-3	3.8343347045448704E-3	3.8194995956304604E-3	3.8048150357721106E-3	3.790311112043651E-3	3.7759465770226207E-3	3.7617080228786503E-3	3.7477667200947408E-3	3.7339345441313315E-3	3.7202983216541806E-3	3.706707563170571E-3	3.6932745949574907E-3	3.6799852984594006E-3	3.6668936863738203E-3	3.6530966261157506E-3	3.6347726610811803E-3	3.6207561414768308E-3	3.6067380809961503E-3	3.592726744105441E-3	3.5787112486079316E-3	3.578124636640151E-3	3.5594460534099401E-3	3.5459652530293604E-3	3.5324487146802994E-3	3.5189069802737199E-3	3.5053418934879806E-3	3.4917402207582399E-3	3.4791884856596E-3	3.4744386000133899E-3	3.4649427274130703E-3	3.4554156321360101E-3	3.4458498400979807E-3	3.4362601377291397E-3	3.4266287733574602E-3	3.4169602715489402E-3	3.4000471699338901E-3	3.3911413023360905E-3	3.3821730769068204E-3	3.3731519000039603E-3	3.3673591940495003E-3	3.3581377063914915E-3	3.3482253551501005E-3	3.3383747720032906E-3	3.328578715647111E-3	3.3187768860026804E-3	3.3091043861045708E-3	3.2995634312956304E-3	3.2900062554596806E-3	3.2806276722169114E-3	3.2713442759218806E-3	3.2621116625914013E-3	3.2529774271811804E-3	3.2439479834737604E-3	3.2349849296311505E-3	3.2261101081870812E-3	3.2168264469917005E-3	3.2085155142189503E-3	3.1997171039818803E-3	3.1913444911367203E-3	3.1827644342353805E-3	3.1743004106944109E-3	3.1658297386317311E-3	3.1574134017769407E-3	3.1493287857329213E-3	3.1411239297548499E-3	3.1329809365160106E-3	3.1248725659355605E-3	3.1168700499869906E-3	3.1088490556565309E-3	3.1010062357620309E-3	3.0931724916955206E-3	3.085361866976001E-3	3.07769597317444E-3	3.0700915929857508E-3	3.0624650753758201E-3	3.0549408565995004E-3	3.0474631961883401E-3	3.0399732009534705E-3	3.0326461390896096E-3	3.0253485791948398E-3	3.0181278543143408E-3	3.0109138628796103E-3	3.0037678003536406E-3	2.9959118807823307E-3	2.98962469401404E-3	2.9826310098855805E-3	2.9757085031612797E-3	2.9658071143443504E-3	2.9592992427407805E-3	2.9547138847717505E-3	2.9484557159359906E-3	2.941774154501631E-3	2.9351319839925108E-3	2.9285305933532003E-3	2.9219727688168805E-3	2.915486489188269E-3	2.9090382594754004E-3	2.9026294805905798E-3	2.8955425177866201E-3	2.8899454671843898E-3	2.8836639978976303E-3	2.8774327036963109E-3	2.8711983461431603E-3	2.8650555698125305E-3	2.8589929162977298E-3	2.8528787738294295E-3	2.8468366790458397E-3	2.8408634773985598E-3	2.8346295978901506E-3	2.8286871291109505E-3	2.8230651015532797E-3	2.8170089029815803E-3	2.8115562562157502E-3	2.8055866824370805E-3	2.800069208772211E-3	2.7944308574063314E-3	2.7887918408846615E-3	2.7830458686064611E-3	2.7776215776767611E-3	2.7720986354688891E-3	2.7664520935602095E-3	2.760773090888471E-3	2.7557101840001803E-3	2.7497006502129411E-3	2.7435707381265714E-3	2.7378840261885005E-3	2.7321461031147897E-3	2.7285923699466911E-3	2.7206510978958509E-3	2.7148430046870604E-3	2.7093312264560312E-3	2.7048637228994309E-3	2.7003744788356913E-3	2.6958395270104706E-3	2.6912932299344005E-3	2.6867159636829803E-3	2.6821074382961003E-3	2.6774691619850205E-3	2.6728161967213299E-3	2.6681246711803414E-3	2.6634009311364503E-3	2.6586579012818105E-3	2.6533522002411005E-3	2.6492840337231701E-3	2.6445961209093207E-3	2.6398601983286E-3	2.6351987150873809E-3	2.6305487354841301E-3	2.6259466295511799E-3	2.6213490614242899E-3	2.6167861878875604E-3	2.6122366304944301E-3	2.6076865135078804E-3	2.603196524447131E-3	2.5987323053015508E-3	2.5942907542182802E-3	2.5898859590355199E-3	2.5854994065018003E-3	2.5809134692487599E-3	2.5767908784024608E-3	2.5724836815501301E-3	2.5681731999304402E-3	2.5637352958065109E-3	2.5596457692123905E-3	2.5554176128759006E-3	2.5512109734575298E-3	2.5470860948693702E-3	2.5429670045407004E-3	2.5382254988083699E-3	2.5348218197867498E-3	2.5306730111838301E-3	2.5266227206491099E-3	2.5225855289642803E-3	2.51841944962688E-3	2.5145387335875602E-3	2.5103992244526405E-3	2.506515052282931E-3	2.5026474482811498E-3	2.4988280687673107E-3	2.4948798856613804E-3	2.4910940671307603E-3	2.4872363330078898E-3	2.4833049291132598E-3	2.4794853390351394E-3	2.4758025121914802E-3	2.472043383339569E-3	2.4683220716541503E-3	2.4645372707100609E-3	2.4495854899976802E-3	2.4475518234685005E-3	2.4454362319932003E-3	2.4462844397542998E-3	2.4434410611686706E-3	2.4405623368204603E-3	2.4375533023502905E-3	2.4345023276433802E-3	2.4315943836139306E-3	2.4276145397045105E-3	2.424554356234951E-3	2.4213280647263709E-3	2.4177970942947506E-3	2.4145219781716806E-3	2.4110351993714596E-3	2.4075941048413807E-3	2.4041951598462105E-3	2.40082115970316E-3	2.3974877058780303E-3	2.3940770741687997E-3	2.3904348157267699E-3	2.3873947382097409E-3	2.3840764851162399E-3	2.3807774432788695E-3	2.3774951030966999E-3	2.3742419863470102E-3	2.3709854860053401E-3	2.3677638430030104E-3	nonlinear, damping ratio=0.08	35	35.1	35.200000000000003	35.300000000000011	35.4	35.5	35.6	35.700000000000003	35.800000000000011	35.9	36	36.1	36.200000000000003	36.300000000000011	36.4	36.5	36.6	36.700000000000003	36.800000000000011	36.9	37	37.1	37.200000000000003	37.300000000000011	37.4	37.5	37.6	37.700000000000003	37.800000000000011	37.9	38	38.1	38.200000000000003	38.300000000000011	38.4	38.5	38.6	38.700000000000003	38.800000000000011	38.9	39	39.1	39.200000000000003	39.300000000000011	39.4	39.5	39.6	39.700000000000003	39.800000000000011	39.9	40	40.1	40.200000000000003	40.300000000000011	40.4	40.5	40.6	40.700000000000003	40.800000000000011	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	55.5	55.6	55.7	55.8	55.9	56	56.1	56.2	56.3	56.4	56.5	56.6	56.7	56.8	56.9	57	57.1	57.2	57.3	57.4	57.5	57.6	57.7	57.8	57.9	58	58.1	58.2	58.3	58.4	58.5	58.6	58.7	58.8	58.9	59	59.1	59.2	59.3	59.4	59.5	59.6	59.7	59.8	59.9	60	60.1	60.2	60.3	60.4	60.5	60.6	60.7	60.8	60.9	61	61.1	61.2	61.3	61.4	61.5	61.6	61.7	61.8	61.9	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.2	63.3	63.4	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.3	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.599999999999994	65.7	65.8	65.900000000000006	66	66.099999999999994	66.2	66.3	66.400000000000006	66.5	66.599999999999994	66.7	66.8	66.900000000000006	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.599999999999994	67.7	67.8	67.900000000000006	68	68.099999999999994	68.2	68.3	68.400000000000006	68.5	68.599999999999994	68.7	68.8	68.900000000000006	69	69.099999999999994	69.2	69.3	69.400000000000006	69.5	69.599999999999994	69.7	69.8	69.900000000000006	70	70.099999999999994	70.2	70.3	70.400000000000006	70.5	70.599999999999994	70.7	70.8	70.900000000000006	71	71.099999999999994	71.2	71.3	71.400000000000006	71.5	71.599999999999994	71.7	71.8	71.900000000000006	72	72.099999999999994	72.2	72.3	72.400000000000006	72.5	72.599999999999994	72.7	72.8	72.900000000000006	73	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.599999999999994	73.7	73.8	73.900000000000006	74	74.099999999999994	74.2	74.3	74.400000000000006	74.5	74.599999999999994	74.7	74.8	74.900000000000006	75	75.099999999999994	75.2	75.3	75.400000000000006	75.5	75.599999999999994	75.7	75.8	75.900000000000006	76	76.099999999999994	76.2	76.3	76.400000000000006	76.5	76.599999999999994	76.7	76.8	76.900000000000006	77	77.099999999999994	77.2	77.3	77.400000000000006	77.5	77.599999999999994	77.7	77.8	77.900000000000006	78	78.099999999999994	78.2	78.3	78.400000000000006	78.5	78.599999999999994	78.7	78.8	78.900000000000006	79	79.099999999999994	79.2	79.3	79.400000000000006	79.5	79.599999999999994	79.7	79.8	79.900000000000006	80	80.099999999999994	80.2	80.3	80.400000000000006	80.5	80.599999999999994	80.7	80.8	80.900000000000006	81	81.099999999999994	81.2	81.3	81.400000000000006	81.5	81.599999999999994	81.7	81.8	81.900000000000006	82	82.1	82.2	82.3	82.4	82.5	82.6	82.7	82.8	82.9	83	83.1	83.2	83.3	83.4	83.5	83.6	83.7	83.8	83.9	84	84.1	84.2	84.3	84.4	84.5	84.6	84.7	84.8	84.9	85	85.1	85.2	85.3	85.4	85.5	85.6	85.7	85.8	85.9	86	86.1	86.2	86.3	86.4	86.5	86.6	86.7	86.8	86.9	87	87.1	87.2	87.3	87.4	87.5	87.6	87.7	87.8	87.9	88	88.1	88.2	88.3	88.4	88.5	88.6	88.7	88.8	88.9	89	89.1	89.2	89.3	89.4	89.5	89.6	89.7	89.8	89.9	90	90.1	90.2	90.3	90.4	90.5	90.6	90.7	90.8	90.9	91	91.1	91.2	91.3	91.4	91.5	91.6	91.7	91.8	91.9	92	92.1	92.2	92.3	92.4	92.5	92.6	92.7	92.8	92.9	93	93.1	93.2	93.3	93.4	93.5	93.6	93.7	93.8	93.9	94	94.1	94.2	94.3	94.4	94.5	94.6	94.7	94.8	94.9	95	95.1	95.2	95.3	95.4	95.5	95.6	95.7	95.8	95.9	96	96.1	96.2	96.3	96.4	96.5	96.6	96.7	96.8	96.9	97	97.1	97.2	97.3	97.4	97.5	97.6	97.7	97.8	97.9	98	98.1	98.2	98.3	98.4	98.5	98.6	98.7	98.8	98.9	99	99.1	99.2	99.3	99.4	99.5	99.6	99.7	99.8	99.9	100	100.1	100.2	100.3	100.4	100.5	100.6	100.7	100.8	100.9	101	101.1	101.2	101.3	101.4	101.5	101.6	101.7	101.8	101.9	102	102.1	102.2	102.3	102.4	102.5	102.6	102.7	102.8	102.9	103	103.1	103.2	103.3	103.4	103.5	103.6	103.7	103.8	103.9	104	104.1	104.2	104.3	104.4	104.5	104.6	104.7	104.8	104.9	105	105.1	105.2	105.3	105.4	105.5	105.6	105.7	105.8	105.9	106	106.1	106.2	106.3	106.4	106.5	106.6	106.7	106.8	106.9	107	107.1	107.2	107.3	107.4	107.5	107.6	107.7	107.8	107.9	108	108.1	108.2	108.3	108.4	108.5	108.6	108.7	108.8	108.9	109	109.1	109.2	109.3	109.4	109.5	109.6	109.7	109.8	109.9	110	110.1	110.2	110.3	110.4	110.5	110.6	110.7	110.8	110.9	111	111.1	111.2	111.3	111.4	111.5	111.6	111.7	111.8	111.9	112	112.1	112.2	112.3	112.4	112.5	112.6	112.7	112.8	112.9	113	113.1	113.2	113.3	113.4	113.5	113.6	113.7	113.8	113.9	114	114.1	114.2	114.3	114.4	114.5	114.6	114.7	114.8	114.9	115	115.1	115.2	115.3	115.4	115.5	115.6	115.7	115.8	115.9	116	116.1	116.2	116.3	116.4	116.5	116.6	116.7	116.8	116.9	117	117.1	117.2	117.3	117.4	117.5	117.6	117.7	117.8	117.9	118	118.1	118.2	118.3	118.4	118.5	118.6	118.7	118.8	118.9	119	119.1	119.2	119.3	119.4	119.5	119.6	119.7	119.8	119.9	120	120.1	120.2	120.3	120.4	120.5	120.6	120.7	120.8	120.9	121	121.1	121.2	121.3	121.4	121.5	121.6	121.7	121.8	121.9	122	122.1	122.2	122.3	122.4	122.5	122.6	122.7	122.8	122.9	123	123.1	123.2	123.3	123.4	123.5	123.6	123.7	123.8	123.9	124	124.1	124.2	124.3	124.4	124.5	124.6	124.7	124.8	124.9	125	125.1	125.2	125.3	125.4	125.5	125.6	125.7	125.8	125.9	126	126.1	126.2	126.3	126.4	126.5	126.6	126.7	126.8	126.9	127	127.1	127.2	127.3	127.4	127.5	127.6	127.7	127.8	127.9	128	128.1	128.19999999999999	128.30000000000001	128.4	128.5	128.6	128.69999999999999	128.80000000000001	128.9	129	129.1	129.19999999999999	129.30000000000001	129.4	129.5	129.6	129.69999999999999	129.80000000000001	129.9	130	130.1	130.19999999999999	130.30000000000001	130.4	130.5	130.6	130.69999999999999	130.80000000000001	130.9	131	131.1	131.19999999999999	131.30000000000001	131.4	131.5	131.6	131.69999999999999	131.80000000000001	131.9	132	132.1	132.19999999999999	132.30000000000001	132.4	132.5	132.6	132.69999999999999	132.80000000000001	132.9	133	133.1	133.19999999999999	133.30000000000001	133.4	133.5	133.6	133.69999999999999	133.80000000000001	133.9	134	134.1	134.19999999999999	134.30000000000001	134.4	134.5	134.6	134.69999999999999	134.80000000000001	134.9	135	135.1	135.19999999999999	135.30000000000001	135.4	135.5	135.6	135.69999999999999	135.80000000000001	135.9	136	136.1	136.19999999999999	136.30000000000001	136.4	136.5	136.6	136.69999999999999	136.80000000000001	136.9	137	137.1	137.19999999999999	137.30000000000001	137.4	137.5	137.6	137.69999999999999	137.80000000000001	137.9	138	138.1	138.19999999999999	138.30000000000001	138.4	138.5	138.6	138.69999999999999	138.80000000000001	138.9	139	139.1	139.19999999999999	139.30000000000001	139.4	139.5	139.6	139.69999999999999	139.80000000000001	139.9	140	140.1	140.19999999999999	140.30000000000001	140.4	140.5	140.6	140.69999999999999	140.80000000000001	140.9	141	141.1	141.19999999999999	141.30000000000001	141.4	141.5	141.6	141.69999999999999	141.80000000000001	141.9	142	142.1	142.19999999999999	142.30000000000001	142.4	142.5	142.6	142.69999999999999	142.80000000000001	142.9	143	143.1	143.19999999999999	143.30000000000001	143.4	143.5	143.6	143.69999999999999	143.80000000000001	143.9	144	144.1	144.19999999999999	144.30000000000001	144.4	144.5	144.6	144.69999999999999	144.80000000000001	144.9	145	1.6350876593126105E-4	1.6458020064962506E-4	1.6561668859979903E-4	1.6668506931387606E-4	1.6764823236318707E-4	1.6867524031455308E-4	1.6979623276961104E-4	1.7100422830415305E-4	1.7207390682958003E-4	1.7318453474973901E-4	1.7429241868307404E-4	1.7526665764966805E-4	1.7641750539325104E-4	1.7746423743163605E-4	1.7868591486057205E-4	1.79822961386414E-4	1.8098243364627701E-4	1.8212644750188601E-4	1.8328298704191901E-4	1.8438195849084104E-4	1.8552681729750405E-4	1.8666330880174202E-4	1.8786167978225202E-4	1.8902624419013108E-4	1.9017010422157202E-4	1.9130768530771703E-4	1.9249373664827907E-4	1.9368946939513104E-4	1.9491251291359806E-4	1.9604945627857005E-4	1.9725970397125507E-4	1.9845035173418106E-4	1.9966512878363306E-4	2.0087194999013501E-4	2.0208869368152E-4	2.0330093212702E-4	2.0450052094490601E-4	2.057574707475561E-4	2.0700858634709003E-4	2.0824558985130302E-4	2.0946319705580305E-4	2.1070929941925502E-4	2.1195301101598104E-4	2.13188163363957E-4	2.1439698491583609E-4	2.1570305663893912E-4	2.1708322495582905E-4	2.1835897480769218E-4	2.1955872852405807E-4	2.2096231742920405E-4	2.22211809950389E-4	2.2359028206403708E-4	2.2494628161659307E-4	2.2626452105745402E-4	2.2757483612208503E-4	2.2892554306996998E-4	2.3024355210565903E-4	2.3163454645755898E-4	2.3287889808653803E-4	2.3433028430046404E-4	2.3565817421273213E-4	2.3703356605184702E-4	2.3839953306306602E-4	2.3977375660464811E-4	2.4115758204897597E-4	2.4251603075692803E-4	2.4394278774407906E-4	2.4533905200313809E-4	2.4677634164678604E-4	2.4815283956314607E-4	2.4957476197618199E-4	2.5102416538142598E-4	2.5244227731026006E-4	2.5391646319510404E-4	2.5539252303894707E-4	2.5677659794500401E-4	2.5823116158371704E-4	2.5972306746471503E-4	2.6120185789392498E-4	2.62625497402616E-4	2.6404065656897004E-4	2.65656761921808E-4	2.6712665162659802E-4	2.6861625274840104E-4	2.7013382286242304E-4	2.7165671735270404E-4	2.7318481600573108E-4	2.7470168544906608E-4	2.7624651533205699E-4	2.7778689980795604E-4	2.7908075244664505E-4	2.8088322797633508E-4	2.8243620164022904E-4	2.8406410979784404E-4	2.8558830231449199E-4	2.8718594042048993E-4	2.8874899600852204E-4	2.9035865840684809E-4	2.9193454236364498E-4	2.9354452742942394E-4	2.9512868916381203E-4	2.9678412174925008E-4	2.9848482545055503E-4	3.0017105065403713E-4	3.0180961081764207E-4	3.03526313524955E-4	3.0520746289478304E-4	3.0688110900900311E-4	3.0820170059838201E-4	3.1024993304833908E-4	3.1187164471638908E-4	3.1357315223590513E-4	3.1498518236470807E-4	3.1685911407119017E-4	3.1859757031119811E-4	3.2033321847884809E-4	3.2206453769890802E-4	3.2379006676804716E-4	3.2550844863538802E-4	3.2721847548283214E-4	3.2891913194488308E-4	3.3060963380748506E-4	3.3228945960414504E-4	3.3433964660978407E-4	3.3606931643313104E-4	3.3794941629847105E-4	3.3981831356225903E-4	3.4167589883337697E-4	3.4352237150124109E-4	3.4535821409499313E-4	3.4718415863253707E-4	3.4900105580599512E-4	3.5093485621808104E-4	3.5280610247001305E-4	3.5478775068863117E-4	3.5664070698656009E-4	3.5846868356839408E-4	3.6036662027625016E-4	3.6228523766512099E-4	3.6430417305041311E-4	3.6614580490778307E-4	3.6800613960141407E-4	3.7002193019197309E-4	3.7200399305637914E-4	3.7396525030316299E-4	3.7585569352235204E-4	3.7791651240128498E-4	3.7991381449967312E-4	3.8192928655068507E-4	3.8398627433119405E-4	3.8601773021223524E-4	3.8802613880913517E-4	3.9008978782498904E-4	3.9217713056526212E-4	3.9421214643931604E-4	3.9629876717309112E-4	3.9841453359010503E-4	4.0053770533368807E-4	4.0236730723194902E-4	4.0457885665164388E-4	4.0669787766350201E-4	4.0888187523100008E-4	4.1109381991955599E-4	4.1320935039398812E-4	4.1547354417895301E-4	4.176297805675941E-4	4.1981220270985702E-4	4.2192969985286818E-4	4.2418629432513724E-4	4.2629401889490709E-4	4.2860933642807321E-4	4.3085062168174789E-4	4.3306043831860616E-4	4.3532459929899813E-4	4.3756970475573105E-4	4.3983591458752509E-4	4.4208021955048827E-4	4.4440682793443011E-4	4.4668597805234115E-4	4.4883471409746731E-4	4.511821317395681E-4	4.5358397481571613E-4	4.5598152359329404E-4	4.5838773087488507E-4	4.6074992698385799E-4	4.6309427783879304E-4	4.6547043792681298E-4	4.6795148457669597E-4	4.7034322086652599E-4	4.7268275813684409E-4	4.7523434431663222E-4	4.7755610577476109E-4	4.8003085014247616E-4	4.8249967267509889E-4	4.8495532068267607E-4	4.8749060021098105E-4	4.8997011435752513E-4	4.9245365178915705E-4	4.9503137436423823E-4	4.9757445603076727E-4	4.999921738645561E-4	5.0268512352334802E-4	5.0492747818351824E-4	5.0722669625038921E-4	5.1029263312130102E-4	5.1294443713297997E-4	5.148388100310521E-4	5.1853139818373113E-4	5.2111001746719314E-4	5.2364615777843822E-4	5.2640292556182904E-4	5.2909774464443408E-4	5.3186851994043512E-4	5.3453806972883608E-4	5.372478003659851E-4	5.3997043663747408E-4	5.4272160399908807E-4	5.4547652115367808E-4	5.4832780380209209E-4	5.5106968285679602E-4	5.5392670562824718E-4	5.5673508382898492E-4	5.5957913828884917E-4	5.6242976350531727E-4	5.6524831717389703E-4	5.6815671814866022E-4	5.7105835251790998E-4	5.7396088636061738E-4	5.7694390341687712E-4	5.7976042205840506E-4	5.8261663974725614E-4	5.8564069208942712E-4	5.8872795455692313E-4	5.9171367626947608E-4	5.9470767550563622E-4	5.9778253451079613E-4	6.0086399061450902E-4	6.0383095827417027E-4	6.0668892058637013E-4	6.1013046935605724E-4	6.1325518919224504E-4	6.1625948700865288E-4	6.1943736816957406E-4	6.2250212393750309E-4	6.2585077823225626E-4	6.2885909117055109E-4	6.322163214223332E-4	6.35420366955871E-4	6.3868971253619726E-4	6.4193867753595724E-4	6.4505199562509604E-4	6.4818058164940111E-4	6.5168988271484306E-4	6.5505753844515718E-4	6.5838692705559013E-4	6.6175419481554496E-4	6.6510961027776516E-4	6.6853563238601817E-4	6.7183953713322411E-4	6.7532827737217514E-4	6.7875119601416714E-4	6.8225725868729708E-4	6.8571458143870309E-4	6.8917529113777111E-4	6.9268266265844409E-4	6.9622669015197115E-4	6.9936020257945733E-4	7.0333327988445025E-4	7.0695220329614712E-4	7.1056506382296408E-4	7.1419927676812111E-4	7.1787651272491515E-4	7.2154481482684506E-4	7.252398627293911E-4	7.2898520575918327E-4	7.3274454596999102E-4	7.3653336168993412E-4	7.3972133261812612E-4	7.4392060339820338E-4	7.4777125255792417E-4	7.5160657353479511E-4	7.5554170348980209E-4	7.5943725537764596E-4	7.6306493637809522E-4	7.6721508840315417E-4	7.711252882235402E-4	7.7506316429476127E-4	7.7910500455822922E-4	7.8301583533317109E-4	7.8707751472383415E-4	7.9114446650581621E-4	7.9512672530438237E-4	7.9927419510248527E-4	8.03307040864567E-4	8.0754223158137253E-4	8.1177569200457532E-4	8.1603423814910784E-4	8.2009111545922996E-4	8.2435298350315097E-4	8.2810094614183503E-4	8.3294171387674344E-4	8.3726021959543053E-4	8.4113256151939313E-4	8.4504724951469843E-4	8.4876733376225606E-4	8.5221191436412409E-4	8.5747067453700203E-4	8.6294356124885644E-4	8.6801001246645116E-4	8.7199770277554198E-4	8.7627709677431606E-4	8.8167628542664344E-4	8.8627810014320937E-4	8.9091009244719418E-4	8.9555489205375715E-4	9.0020424575418419E-4	9.0489868182740433E-4	9.0957315605403525E-4	9.1434887036821505E-4	9.1919289954399506E-4	9.2406804452256608E-4	9.2891689911532203E-4	9.3376940477782843E-4	9.3777919808644711E-4	9.4370678414467432E-4	9.4840058659214808E-4	9.5365970572022654E-4	9.5857677877305304E-4	9.6371910235648411E-4	9.6806963129524633E-4	9.7372719052115579E-4	9.7890865689668344E-4	9.8412994905790804E-4	9.8920234695742027E-4	9.9456582118184343E-4	9.9977084748355911E-4	1.0048747765892801E-3	1.0105413939596698E-3	1.0157102131212901E-3	1.0210704163566501E-3	1.0266727413130302E-3	1.0317851606105803E-3	1.0375776448607803E-3	1.04303981364553E-3	1.0486276884456101E-3	1.0542218714581001E-3	1.0600333523958401E-3	1.0657574946539203E-3	1.0702817853456799E-3	1.07649441937854E-3	1.0824479350821502E-3	1.0884045551906899E-3	1.0943645013939802E-3	1.1005407754364402E-3	1.1064649730869701E-3	1.1123567998529802E-3	1.1182298453201599E-3	1.1240376679282403E-3	1.1301551782320104E-3	1.1354584167442103E-3	1.1412907127807401E-3	1.1480705774587305E-3	1.15414333701798E-3	1.1613538013070103E-3	1.1676560061034303E-3	1.1741144298535006E-3	1.1805060040716504E-3	1.1870859944560106E-3	1.19357565810809E-3	1.19994448770858E-3	1.2066473882900801E-3	1.2132411649522204E-3	1.21995640697988E-3	1.2264603653512102E-3	1.2327920627651101E-3	1.2395176496938403E-3	1.24673240671943E-3	1.2540649352279899E-3	1.2610304210134901E-3	1.2680084896308503E-3	1.2747567423962802E-3	1.2822031239221104E-3	1.2893820930458002E-3	1.29659645848314E-3	1.3037153135988702E-3	1.3109597266902403E-3	1.3183183164557904E-3	1.3258147470876498E-3	1.3332792747127401E-3	1.3407434038232005E-3	1.3483530700713405E-3	1.35594505675917E-3	1.3636456907264501E-3	1.3713139274743602E-3	1.3790977172537602E-3	1.3866947575173298E-3	1.3945280141003302E-3	1.4024058693071003E-3	1.4103289148096601E-3	1.4182977532500799E-3	1.4263129977977102E-3	1.4343752714526402E-3	1.4424852072980601E-3	1.4506434486803502E-3	1.45885064861794E-3	1.4671074700120601E-3	1.4760016586142898E-3	1.48377267796108E-3	1.4921824392993104E-3	1.5006445716430603E-3	1.5091597862015402E-3	1.5177288040295201E-3	1.5279356759168401E-3	1.5350311823294598E-3	1.5466873639999902E-3	1.5557601605903503E-3	1.5648451313251903E-3	1.5739681893237004E-3	1.5832968347571402E-3	1.5927579005182207E-3	1.60212961794354E-3	1.6115790834348E-3	1.6212081694526204E-3	1.6306932386003202E-3	1.6403608147299103E-3	1.6501121559363205E-3	1.65999558720848E-3	1.6699369581757403E-3	1.6799214926870299E-3	1.6899573837123303E-3	1.7001074196146603E-3	1.7102725073046303E-3	1.7204704647207606E-3	1.7309413562217801E-3	1.7399582016895902E-3	1.7518034932800001E-3	1.7625673557716901E-3	1.77330774581433E-3	1.7840904406965703E-3	1.7949809923559002E-3	1.8058873765764304E-3	1.8169661281875304E-3	1.8282259588526801E-3	1.8395723651925702E-3	1.8508494775191001E-3	1.8619995738726601E-3	1.8732013962742601E-3	1.8850676149802603E-3	1.8960486055572404E-3	1.9072816533827201E-3	1.9184138117752407E-3	1.9322391520501102E-3	1.9446603957617205E-3	1.95687383262919E-3	1.9691876980273003E-3	1.9815779257634108E-3	1.9941325782632611E-3	2.0066953711164706E-3	2.0187543063767506E-3	2.0322194893408097E-3	2.04522896099028E-3	2.0581810582827507E-3	2.0714147306948702E-3	2.0846644294864299E-3	2.0980305337033002E-3	2.1112653932925498E-3	2.1220545574712106E-3	2.1386908564012003E-3	2.143667725247191E-3	2.1629640189210703E-3	2.1780312974379211E-3	2.1948749158052601E-3	2.2091467663669208E-3	2.2159081918814898E-3	2.2381667824249909E-3	2.2528783398279898E-3	2.2677769822889507E-3	2.282734230401361E-3	2.2977375442091211E-3	2.3130199418923804E-3	2.32837513038748E-3	2.34393949439464E-3	2.3593614982819703E-3	2.3751047758984903E-3	2.3912679576989803E-3	2.4072329861755705E-3	2.4234470194492001E-3	2.4396213435046899E-3	2.4561685556096597E-3	2.4728477982912901E-3	2.48966886313985E-3	2.5063834164978202E-3	2.5237815178674318E-3	2.5410614795200802E-3	2.5581779626987306E-3	2.5760130123215403E-3	2.59375349525127E-3	2.6116458707636995E-3	2.6292965670221707E-3	2.6477598987008806E-3	2.6662690124866204E-3	2.6848144517756909E-3	2.703483924161431E-3	2.7210829361430399E-3	2.7414245487434315E-3	2.7607129240888499E-3	2.7801103696636111E-3	2.7996802645688201E-3	2.8193925665316102E-3	2.8394066698585094E-3	2.8593308138613804E-3	2.8799117212975909E-3	2.8999946657352203E-3	2.9210765388992602E-3	2.9420403748705304E-3	2.9631346108621608E-3	2.9840370043499103E-3	3.0058335627490607E-3	3.0253536979259706E-3	3.0493744314673407E-3	3.0716000107519604E-3	3.0939046686349714E-3	3.1160611683243205E-3	3.1391442069987905E-3	3.1619621511987705E-3	3.1811287560375113E-3	3.2081267310041114E-3	3.231832302161571E-3	3.2540593181933403E-3	3.2800014982098504E-3	3.304241756538311E-3	3.3286994724379608E-3	3.3532731932064599E-3	3.3783392826229114E-3	3.4035153665461109E-3	3.4288025888729113E-3	3.4545017941067005E-3	3.4803367063657811E-3	3.5064818321770409E-3	3.5328702667395103E-3	3.5594612094245305E-3	3.5862778241870603E-3	3.6131794345116803E-3	3.6406246475453314E-3	3.6682836237671508E-3	3.6959422397474699E-3	3.7240845881096013E-3	3.752587785057381E-3	3.7811900990649913E-3	3.8100031656546499E-3	3.83920646378171E-3	3.8685746719320608E-3	3.8973246958286306E-3	3.9278498474357108E-3	3.9583752212501112E-3	3.9888234455877896E-3	4.0195472462006901E-3	4.0501676335142111E-3	4.0815763601062E-3	4.1128879729474084E-3	4.1434506810090407E-3	4.1710062903010207E-3	4.2091223123204412E-3	4.2424812263129694E-3	4.2754526548924605E-3	4.3085753495915894E-3	4.3421837767988495E-3	4.3756577533203217E-3	4.4097116537114315E-3	4.4440616946747613E-3	4.4786802768995498E-3	4.51426489726626E-3	4.5495451835131226E-3	4.5843849420363798E-3	4.6209690705931198E-3	4.6567028540983801E-3	4.6935756151033599E-3	4.7299568344044305E-3	4.7674539346100504E-3	4.8047693383785599E-3	4.8423935628130708E-3	4.8802558765710588E-3	4.9182611902344525E-3	4.9570395454805998E-3	4.9930446087681213E-3	5.0333750400081709E-3	5.0746421164182716E-3	5.1144469092302587E-3	5.1537273725982798E-3	5.1949315878252285E-3	5.2356156721041413E-3	5.2766005859383224E-3	5.3175594142513809E-3	5.3588341804235605E-3	5.3996769448080217E-3	5.443538744004172E-3	5.4860575359681413E-3	5.5287192670762392E-3	5.571602203045852E-3	5.6147575997809694E-3	5.658978180419571E-3	5.7031068803661909E-3	5.747034510034321E-3	5.7884145874131706E-3	5.8370803880510502E-3	5.8821789587002304E-3	5.9278434102069009E-3	5.9733950784428419E-3	6.0194767637298313E-3	6.0663189202108505E-3	6.1129833411307189E-3	6.1596809205871506E-3	6.20745187936438E-3	6.2548344370810301E-3	6.3029777974830808E-3	6.3510039962829312E-3	6.3998557134942718E-3	6.4488227449011519E-3	6.4965577763850596E-3	6.546244654521082E-3	6.5969314202954802E-3	6.6473172815917402E-3	6.6973930697995804E-3	6.747919859086929E-3	6.7989590421489504E-3	6.8503161750042008E-3	6.9017147321510314E-3	6.9532072558912911E-3	7.0060917552011723E-3	7.0586529491132909E-3	7.1096370471142208E-3	7.1644288768877582E-3	7.2178267921681116E-3	7.2714971358361523E-3	7.3255015554603E-3	7.3797379175425514E-3	7.4339517218151322E-3	7.4888080321227918E-3	7.5441625815894911E-3	7.5978885092438707E-3	7.6555964395556703E-3	7.7117072360420105E-3	7.7676239442045613E-3	7.8248703481230801E-3	7.8811064275762822E-3	7.9392358591011715E-3	7.9945836199564798E-3	8.0545106247753625E-3	8.1131361617525696E-3	8.171462640820578E-3	8.2299071684512805E-3	8.2895215999218511E-3	8.3493351135315898E-3	8.4088135181533616E-3	8.4688110980726417E-3	8.5294131720077514E-3	8.5908847005122923E-3	8.6516242774746233E-3	8.7134833438259323E-3	8.7750601919986109E-3	8.8372574529663322E-3	8.899982066232142E-3	8.9625425504863149E-3	9.0252499346246927E-3	9.0756894925564536E-3	9.1388719959947257E-3	9.2023914565364604E-3	9.2662516675448402E-3	9.3304565937202145E-3	9.3950103716687033E-3	9.4599173153425316E-3	9.5251819196924218E-3	9.5908088644219795E-3	9.6568030192783136E-3	9.7231694467732107E-3	9.7899134076919903E-3	9.8570403647815323E-3	9.9245559867444707E-3	9.9924661530003834E-3	1.00607769618091E-2	1.0129494722407201E-2	1.0198625967867702E-2	1.02681774589736E-2	1.0338156186443098E-2	1.0408569374314501E-2	1.0479424483022701E-2	1.0550729212327904E-2	1.0622491505797702E-2	1.0694719545896899E-2	1.0794285833707201E-2	1.08406068190513E-2	1.0914283638243798E-2	1.0988461372654799E-2	1.1063149416245102E-2	1.1140293266112903E-2	1.1219526611785404E-2	1.1299373468477201E-2	1.1379846840639699E-2	1.1460960109485403E-2	1.1542727030629802E-2	1.1625161741703603E-2	1.1708278714034402E-2	1.17920927804666E-2	1.1876619106465402E-2	1.1961873168574604E-2	1.2047870726516701E-2	1.21346277912757E-2	1.2222160575919599E-2	1.2338343215765601E-2	1.2399618811536298E-2	1.2489577132800401E-2	1.2580376731052402E-2	1.2672033713357102E-2	1.2764563818386802E-2	1.2857982241921299E-2	1.2952303429609098E-2	1.30475408431939E-2	1.3143706636194999E-2	1.3240811299374104E-2	1.3338863278930801E-2	1.3437868471367203E-2	1.3537829644589005E-2	1.36387457637949E-2	1.3740611154263102E-2	1.3843414561413003E-2	1.3947138045234902E-2	1.4051755681167304E-2	1.4157232049458398E-2	1.4263520486365403E-2	1.4370561087842501E-2	1.4478278391962801E-2	1.4586578684760505E-2	1.4695347194322798E-2	1.4804444819902202E-2	1.4913704640795602E-2	1.5022928166072102E-2	1.5131881442173702E-2	1.5240291325691898E-2	1.5347841996822702E-2	1.5454172073064201E-2	1.5560689628881403E-2	1.5661487169922703E-2	1.5761511755589503E-2	1.5858399897893699E-2	1.5951568049700503E-2	1.6040404481345603E-2	1.6124280152850799E-2	1.6202561653967305E-2	1.6274625234148903E-2	1.6339870737990401E-2	1.6397734545411401E-2	1.6447700155866201E-2	1.6489305924726201E-2	1.6529199076248002E-2	1.6545889998720704E-2	1.65602425347199E-2	1.6564974272298402E-2	1.6559894933186999E-2	1.6544845773485303E-2	1.6542204012883005E-2	1.6491947176494895E-2	1.6450723829206801E-2	1.6397853192388304E-2	1.6333164697207705E-2	1.6256428906383201E-2	1.6167331044287307E-2	1.6065439304148804E-2	1.5950165009090602E-2	1.5820710050875403E-2	1.5675994267736103E-2	1.5514550558411801E-2	1.5334366502979696E-2	1.5201323682961102E-2	1.4905327263816303E-2	1.4646457690862804E-2	1.4346610570058297E-2	1.3989942612791998E-2	1.3545119185552302E-2	1.29395525941136E-2	1.1971526047564504E-2	1.0533782419855701E-2	9.5893675703864513E-3	9.0509673659943096E-3	8.6840344347758319E-3	8.3956417883399321E-3	8.1551691782622438E-3	7.9489405634591594E-3	7.7664519542227717E-3	7.6032273343926227E-3	7.4552137894466327E-3	7.3198077258334517E-3	7.1948478127124901E-3	7.0787372779054303E-3	6.970262507953533E-3	6.8683616795047206E-3	6.7710988721497514E-3	6.6814804943114217E-3	6.5952011892494618E-3	6.5131745427009302E-3	6.4349246609700598E-3	6.3600726720203808E-3	6.2836502286565503E-3	6.2196096786087205E-3	6.1534139659163807E-3	6.0898070665429613E-3	6.0284063800699703E-3	5.9679907581741808E-3	5.9119096693962007E-3	5.8564809452490612E-3	5.8028414313038516E-3	5.7508433173474307E-3	5.7003509625321606E-3	5.6473139644261702E-3	5.6035197634910008E-3	5.5530028969266012E-3	5.5123151530774989E-3	5.4683463247437517E-3	5.425656170145181E-3	5.3839717661016305E-3	5.3430565957922008E-3	5.3034821921867708E-3	5.2646748615647601E-3	5.2267513482325105E-3	5.1896474267542113E-3	5.1531193667836003E-3	5.1179779580964686E-3	5.0832772059304912E-3	5.0492561456439216E-3	5.015948027716449E-3	4.9833835432021717E-3	4.95143683706135E-3	4.92008363941195E-3	4.8893732171282709E-3	4.8592080741766512E-3	4.8295755531902089E-3	4.8004959866118609E-3	4.7718652262918812E-3	4.7439791396452101E-3	4.715820122896671E-3	4.6891925525124802E-3	4.6621587658319495E-3	4.6347240132971904E-3	4.6085807917636504E-3	4.5857602772234095E-3	4.5609370099626611E-3	4.5364887845124021E-3	4.5123897571326503E-3	4.4887084714143122E-3	4.4654297876628021E-3	4.4424670906920627E-3	4.4198106162992197E-3	4.3975198192343096E-3	4.3753249185757301E-3	4.3538082743037505E-3	4.332589278487709E-3	4.3114699526042716E-3	4.2909366158039213E-3	4.2705321802622718E-3	4.2468734712843518E-3	4.2304567074255197E-3	4.2109916390177899E-3	4.1916724664961503E-3	4.1724986518611503E-3	4.1538288125532903E-3	4.1352802986654889E-3	4.11696830975199E-3	4.0988941433616607E-3	4.0808684204549509E-3	4.0632637102788818E-3	4.0455889975336999E-3	4.0288844651371301E-3	4.0119491105087713E-3	3.9951860285396511E-3	3.9786299166399202E-3	3.9619310812670609E-3	3.9461576218919213E-3	3.9300691471559407E-3	3.9144292088479212E-3	3.89876563314096E-3	3.8829388080005903E-3	3.8682525836104104E-3	3.8529950692819904E-3	3.8375219820941807E-3	3.8235904697474809E-3	3.8090608588327809E-3	3.7945452802949906E-3	3.7804638642356309E-3	3.7663243540914412E-3	3.7524203514238603E-3	3.7385958942346706E-3	3.7250659334787796E-3	3.7115327581840308E-3	3.6982705820552205E-3	3.6850999423140513E-3	3.6720029762622002E-3	3.6590975264021307E-3	3.6462906436715205E-3	3.6336413237169902E-3	3.6210822092544903E-3	3.6087331725605611E-3	3.5964321979000701E-3	3.5843351201051503E-3	3.5722908091667801E-3	3.5603935132505504E-3	3.5485880058562804E-3	3.5368091150822494E-3	3.5246419350036498E-3	3.513524552058501E-3	3.5022968552501405E-3	3.49095555303866E-3	3.4794977420369013E-3	3.4679209152743209E-3	3.4514291483329911E-3	3.4389105739393903E-3	3.4262961173779109E-3	3.4135838306194204E-3	3.4007721514391002E-3	3.3878598654667499E-3	3.3749121005807801E-3	3.3674141330071105E-3	3.35980491027981E-3	3.3520824829257798E-3	3.3442452729250905E-3	3.3254968527721904E-3	3.3341412559052905E-3	3.3112717978980404E-3	3.3039454560694899E-3	3.29647760459819E-3	3.2888693913991603E-3	3.2811222531852311E-3	3.2760510396711798E-3	3.2652184045435001E-3	3.2594575735446999E-3	3.2503928388405209E-3	3.2414565598589302E-3	3.2325649326148801E-3	3.2237229455927209E-3	3.2149427288377303E-3	3.2061937941708805E-3	3.1975550047644305E-3	3.1889939675862908E-3	3.1805075585119116E-3	3.1721161436744204E-3	3.1637771029406907E-3	3.1555192576319811E-3	3.1473180929444907E-3	3.1390605607004205E-3	3.1308147240908402E-3	3.1228733340894401E-3	3.1151477590414009E-3	3.1072167032457406E-3	3.0994222982365606E-3	3.0916780232824199E-3	3.0839367794669517E-3	3.0762660014257799E-3	3.0687009222843805E-3	3.0611807008615612E-3	3.05371893394837E-3	3.0462882136346701E-3	3.0389065101191102E-3	3.0314233286959005E-3	3.0243480905513204E-3	3.0166539938256097E-3	3.0095270575953514E-3	3.0028345552336206E-3	2.9958688145057997E-3	2.9888754406706404E-3	2.9819239201545706E-3	2.9750269666041305E-3	2.9681759127261204E-3	2.9612949167020608E-3	2.9546236624360205E-3	2.9479272920082704E-3	2.9412414647262798E-3	2.9346662988891901E-3	2.928086792862601E-3	2.9215929272348299E-3	2.9151226510363208E-3	2.9086962320517503E-3	2.9017961599894508E-3	2.89467585530268E-3	2.8876830657412504E-3	2.8834370171304008E-3	2.8772296750904204E-3	2.8710623013728197E-3	2.8649413287701706E-3	2.8588567852405999E-3	2.8525644815843403E-3	2.8468020813093601E-3	2.8407564449540105E-3	2.8349383839891694E-3	2.8290493571493402E-3	2.8227427633903904E-3	2.8173412540680905E-3	2.8115782528910904E-3	2.8030608096948498E-3	2.7996850755419803E-3	2.7945564893371803E-3	2.7888777519697811E-3	2.7833301121747514E-3	2.7777869330401499E-3	2.7721603031825204E-3	2.7666920204931899E-3	2.7613749375688204E-3	2.7559678106011906E-3	2.7506053670900499E-3	2.7452179063658906E-3	2.7399756968223207E-3	2.7346301264147403E-3	2.7294573145119506E-3	2.7241341909420213E-3	2.7189585307319302E-3	2.7138363579634808E-3	2.7087113583394115E-3	2.7031870397620809E-3	2.698319087357091E-3	2.6933436718078805E-3	2.6883186419645907E-3	2.6832426082939805E-3	2.6781142249728703E-3	2.6729322394540402E-3	2.6676954857434002E-3	2.6624029095350401E-3	2.6570534850418699E-3	2.6516463223731695E-3	2.6461806178814909E-3	2.6418960119526406E-3	2.6378761960563603E-3	2.6337994163940703E-3	2.6296653221673807E-3	2.6254736895242399E-3	2.6212243731916006E-3	2.6169173430402705E-3	2.6125526907056799E-3	2.6080588801689099E-3	2.6038412191121806E-3	2.5994176100917403E-3	2.5949876222257705E-3	2.5905833850872204E-3	2.5861949830975205E-3	2.581833781792451E-3	2.5774030068381002E-3	2.5732064992274803E-3	2.5688797759028906E-3	2.5646607015952709E-3	2.5603690527243113E-3	2.55621966811558E-3	2.5520358646629205E-3	2.547851982364431E-3	2.5437295381640903E-3	2.5382575929108002E-3	2.5353059113982497E-3	2.5314257545242199E-3	2.5273791285665608E-3	2.5233527028967508E-3	2.5193128697874908E-3	2.5153357721755909E-3	2.5113609172920204E-3	2.5074384534342501E-3	2.5035160850878702E-3	2.49946042843465E-3	2.4955793803002101E-3	2.4919052463951005E-3	2.4880334599453506E-3	2.4842462837979503E-3	2.4804363522531506E-3	2.47667062193563E-3	2.4728797948724802E-3	2.4689807945135903E-3	2.4654584724595197E-3	2.4617172308189004E-3	2.45802313763204E-3	2.4543693053596001E-3	2.4507735058733699E-3	2.4471132510175114E-3	2.4435552210134506E-3	2.4399638148273899E-3	2.4364063782773503E-3	2.43274385532408E-3	2.4292598760010803E-3	2.4253949873082304E-3	2.4216317382163913E-3	2.4111515434255206E-3	2.406554368114371E-3	2.4048752078513606E-3	2.398092795058E-3	2.3971348720198903E-3	2.3963686835245792E-3	2.39515137447807E-3	2.3940080844928198E-3	2.39121182509108E-3	2.3881717848290005E-3	2.3848770172355004E-3	2.381716752815941E-3	2.3784422327097097E-3	2.3751842645550604E-3	2.3718779513855802E-3	2.36870542456994E-3	2.3654992953649899E-3	2.3621123416145699E-3	2.3591276957146698E-3	nonlinear, damping ratio=0.1	35	35.1	35.200000000000003	35.300000000000011	35.4	35.5	35.6	35.700000000000003	35.800000000000011	35.9	36	36.1	36.200000000000003	36.300000000000011	36.4	36.5	36.6	36.700000000000003	36.800000000000011	36.9	37	37.1	37.200000000000003	37.300000000000011	37.4	37.5	37.6	37.700000000000003	37.800000000000011	37.9	38	38.1	38.200000000000003	38.300000000000011	38.4	38.5	38.6	38.700000000000003	38.800000000000011	38.9	39	39.1	39.200000000000003	39.300000000000011	39.4	39.5	39.6	39.700000000000003	39.800000000000011	39.9	40	40.1	40.200000000000003	40.300000000000011	40.4	40.5	40.6	40.700000000000003	40.800000000000011	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	55.5	55.6	55.7	55.8	55.9	56	56.1	56.2	56.3	56.4	56.5	56.6	56.7	56.8	56.9	57	57.1	57.2	57.3	57.4	57.5	57.6	57.7	57.8	57.9	58	58.1	58.2	58.3	58.4	58.5	58.6	58.7	58.8	58.9	59	59.1	59.2	59.3	59.4	59.5	59.6	59.7	59.8	59.9	60	60.1	60.2	60.3	60.4	60.5	60.6	60.7	60.8	60.9	61	61.1	61.2	61.3	61.4	61.5	61.6	61.7	61.8	61.9	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.2	63.3	63.4	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.3	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.599999999999994	65.7	65.8	65.900000000000006	66	66.099999999999994	66.2	66.3	66.400000000000006	66.5	66.599999999999994	66.7	66.8	66.900000000000006	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.599999999999994	67.7	67.8	67.900000000000006	68	68.099999999999994	68.2	68.3	68.400000000000006	68.5	68.599999999999994	68.7	68.8	68.900000000000006	69	69.099999999999994	69.2	69.3	69.400000000000006	69.5	69.599999999999994	69.7	69.8	69.900000000000006	70	70.099999999999994	70.2	70.3	70.400000000000006	70.5	70.599999999999994	70.7	70.8	70.900000000000006	71	71.099999999999994	71.2	71.3	71.400000000000006	71.5	71.599999999999994	71.7	71.8	71.900000000000006	72	72.099999999999994	72.2	72.3	72.400000000000006	72.5	72.599999999999994	72.7	72.8	72.900000000000006	73	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.599999999999994	73.7	73.8	73.900000000000006	74	74.099999999999994	74.2	74.3	74.400000000000006	74.5	74.599999999999994	74.7	74.8	74.900000000000006	75	75.099999999999994	75.2	75.3	75.400000000000006	75.5	75.599999999999994	75.7	75.8	75.900000000000006	76	76.099999999999994	76.2	76.3	76.400000000000006	76.5	76.599999999999994	76.7	76.8	76.900000000000006	77	77.099999999999994	77.2	77.3	77.400000000000006	77.5	77.599999999999994	77.7	77.8	77.900000000000006	78	78.099999999999994	78.2	78.3	78.400000000000006	78.5	78.599999999999994	78.7	78.8	78.900000000000006	79	79.099999999999994	79.2	79.3	79.400000000000006	79.5	79.599999999999994	79.7	79.8	79.900000000000006	80	80.099999999999994	80.2	80.3	80.400000000000006	80.5	80.599999999999994	80.7	80.8	80.900000000000006	81	81.099999999999994	81.2	81.3	81.400000000000006	81.5	81.599999999999994	81.7	81.8	81.900000000000006	82	82.1	82.2	82.3	82.4	82.5	82.6	82.7	82.8	82.9	83	83.1	83.2	83.3	83.4	83.5	83.6	83.7	83.8	83.9	84	84.1	84.2	84.3	84.4	84.5	84.6	84.7	84.8	84.9	85	85.1	85.2	85.3	85.4	85.5	85.6	85.7	85.8	85.9	86	86.1	86.2	86.3	86.4	86.5	86.6	86.7	86.8	86.9	87	87.1	87.2	87.3	87.4	87.5	87.6	87.7	87.8	87.9	88	88.1	88.2	88.3	88.4	88.5	88.6	88.7	88.8	88.9	89	89.1	89.2	89.3	89.4	89.5	89.6	89.7	89.8	89.9	90	90.1	90.2	90.3	90.4	90.5	90.6	90.7	90.8	90.9	91	91.1	91.2	91.3	91.4	91.5	91.6	91.7	91.8	91.9	92	92.1	92.2	92.3	92.4	92.5	92.6	92.7	92.8	92.9	93	93.1	93.2	93.3	93.4	93.5	93.6	93.7	93.8	93.9	94	94.1	94.2	94.3	94.4	94.5	94.6	94.7	94.8	94.9	95	95.1	95.2	95.3	95.4	95.5	95.6	95.7	95.8	95.9	96	96.1	96.2	96.3	96.4	96.5	96.6	96.7	96.8	96.9	97	97.1	97.2	97.3	97.4	97.5	97.6	97.7	97.8	97.9	98	98.1	98.2	98.3	98.4	98.5	98.6	98.7	98.8	98.9	99	99.1	99.2	99.3	99.4	99.5	99.6	99.7	99.8	99.9	100	100.1	100.2	100.3	100.4	100.5	100.6	100.7	100.8	100.9	101	101.1	101.2	101.3	101.4	101.5	101.6	101.7	101.8	101.9	102	102.1	102.2	102.3	102.4	102.5	102.6	102.7	102.8	102.9	103	103.1	103.2	103.3	103.4	103.5	103.6	103.7	103.8	103.9	104	104.1	104.2	104.3	104.4	104.5	104.6	104.7	104.8	104.9	105	105.1	105.2	105.3	105.4	105.5	105.6	105.7	105.8	105.9	106	106.1	106.2	106.3	106.4	106.5	106.6	106.7	106.8	106.9	107	107.1	107.2	107.3	107.4	107.5	107.6	107.7	107.8	107.9	108	108.1	108.2	108.3	108.4	108.5	108.6	108.7	108.8	108.9	109	109.1	109.2	109.3	109.4	109.5	109.6	109.7	109.8	109.9	110	110.1	110.2	110.3	110.4	110.5	110.6	110.7	110.8	110.9	111	111.1	111.2	111.3	111.4	111.5	111.6	111.7	111.8	111.9	112	112.1	112.2	112.3	112.4	112.5	112.6	112.7	112.8	112.9	113	113.1	113.2	113.3	113.4	113.5	113.6	113.7	113.8	113.9	114	114.1	114.2	114.3	114.4	114.5	114.6	114.7	114.8	114.9	115	115.1	115.2	115.3	115.4	115.5	115.6	115.7	115.8	115.9	116	116.1	116.2	116.3	116.4	116.5	116.6	116.7	116.8	116.9	117	117.1	117.2	117.3	117.4	117.5	117.6	117.7	117.8	117.9	118	118.1	118.2	118.3	118.4	118.5	118.6	118.7	118.8	118.9	119	119.1	119.2	119.3	119.4	119.5	119.6	119.7	119.8	119.9	120	120.1	120.2	120.3	120.4	120.5	120.6	120.7	120.8	120.9	121	121.1	121.2	121.3	121.4	121.5	121.6	121.7	121.8	121.9	122	122.1	122.2	122.3	122.4	122.5	122.6	122.7	122.8	122.9	123	123.1	123.2	123.3	123.4	123.5	123.6	123.7	123.8	123.9	124	124.1	124.2	124.3	124.4	124.5	124.6	124.7	124.8	124.9	125	125.1	125.2	125.3	125.4	125.5	125.6	125.7	125.8	125.9	126	126.1	126.2	126.3	126.4	126.5	126.6	126.7	126.8	126.9	127	127.1	127.2	127.3	127.4	127.5	127.6	127.7	127.8	127.9	128	128.1	128.19999999999999	128.30000000000001	128.4	128.5	128.6	128.69999999999999	128.80000000000001	128.9	129	129.1	129.19999999999999	129.30000000000001	129.4	129.5	129.6	129.69999999999999	129.80000000000001	129.9	130	130.1	130.19999999999999	130.30000000000001	130.4	130.5	130.6	130.69999999999999	130.80000000000001	130.9	131	131.1	131.19999999999999	131.30000000000001	131.4	131.5	131.6	131.69999999999999	131.80000000000001	131.9	132	132.1	132.19999999999999	132.30000000000001	132.4	132.5	132.6	132.69999999999999	132.80000000000001	132.9	133	133.1	133.19999999999999	133.30000000000001	133.4	133.5	133.6	133.69999999999999	133.80000000000001	133.9	134	134.1	134.19999999999999	134.30000000000001	134.4	134.5	134.6	134.69999999999999	134.80000000000001	134.9	135	135.1	135.19999999999999	135.30000000000001	135.4	135.5	135.6	135.69999999999999	135.80000000000001	135.9	136	136.1	136.19999999999999	136.30000000000001	136.4	136.5	136.6	136.69999999999999	136.80000000000001	136.9	137	137.1	137.19999999999999	137.30000000000001	137.4	137.5	137.6	137.69999999999999	137.80000000000001	137.9	138	138.1	138.19999999999999	138.30000000000001	138.4	138.5	138.6	138.69999999999999	138.80000000000001	138.9	139	139.1	139.19999999999999	139.30000000000001	139.4	139.5	139.6	139.69999999999999	139.80000000000001	139.9	140	140.1	140.19999999999999	140.30000000000001	140.4	140.5	140.6	140.69999999999999	140.80000000000001	140.9	141	141.1	141.19999999999999	141.30000000000001	141.4	141.5	141.6	141.69999999999999	141.80000000000001	141.9	142	142.1	142.19999999999999	142.30000000000001	142.4	142.5	142.6	142.69999999999999	142.80000000000001	142.9	143	143.1	143.19999999999999	143.30000000000001	143.4	143.5	143.6	143.69999999999999	143.80000000000001	143.9	144	144.1	144.19999999999999	144.30000000000001	144.4	144.5	144.6	144.69999999999999	144.80000000000001	144.9	145	1.6346840226530006E-4	1.6451753771873202E-4	1.6556133894106203E-4	1.6662632207290005E-4	1.6773846310429502E-4	1.6878539933161003E-4	1.6987100050879804E-4	1.7095442254198999E-4	1.7204302993718303E-4	1.7310851058359802E-4	1.7419968209540402E-4	1.7533293874982301E-4	1.7643362275252404E-4	1.7754891780279102E-4	1.7857076931128202E-4	1.7971954087265705E-4	1.8092229417326805E-4	1.8205361145643803E-4	1.8319247031403901E-4	1.8431131325222206E-4	1.8543548169599504E-4	1.8662486287860107E-4	1.8777772442289903E-4	1.8894393610690603E-4	1.9010600519533605E-4	1.9130123410796105E-4	1.9242486997766005E-4	1.9361482156592105E-4	1.9474116277669803E-4	1.9599237544415903E-4	1.9717291010631105E-4	1.9834274361049805E-4	1.9960087349626008E-4	2.0081169897935203E-4	2.0202935694166806E-4	2.0325395615947004E-4	2.0447223741877605E-4	2.0570803137554306E-4	2.0677128617526411E-4	2.0807755394755905E-4	2.0938234941757198E-4	2.1067394818191803E-4	2.1193824241432698E-4	2.1320016054875501E-4	2.1446164185659806E-4	2.1571336035231502E-4	2.1692928376567804E-4	2.1820505880303909E-4	2.1957793383813607E-4	2.2083953584049913E-4	2.2214541317883905E-4	2.2352103079739509E-4	2.2481466698803806E-4	2.261531547391332E-4	2.2750300788488805E-4	2.2882986156462902E-4	2.3016397957317203E-4	2.3148750842879502E-4	2.3287333212677007E-4	2.3417899033782299E-4	2.3550794945203301E-4	2.3692911425185508E-4	2.3830353266926708E-4	2.3962132792870202E-4	2.4105088955953704E-4	2.4244586647593201E-4	2.4383648012637403E-4	2.4521076718445105E-4	2.4666801453747302E-4	2.4805870720336607E-4	2.4946740896360405E-4	2.5089012105458214E-4	2.5232982994665207E-4	2.5369387358079504E-4	2.5522703115598698E-4	2.5668920854617999E-4	2.5803828415734711E-4	2.5958631138307901E-4	2.6104976800021108E-4	2.6252832523430806E-4	2.6393918375134209E-4	2.6548111375337003E-4	2.6700163655732107E-4	2.6849328229300513E-4	2.7000112965109614E-4	2.7150298419927212E-4	2.7301957408370917E-4	2.7457153992049003E-4	2.7607884726035104E-4	2.7764260047197302E-4	2.7917525069699408E-4	2.8074198439862304E-4	2.8228457072100105E-4	2.8386509681616203E-4	2.8552137247017298E-4	2.8701773150756706E-4	2.8866642438149005E-4	2.9028592831240301E-4	2.9181001846960403E-4	2.9341729880784801E-4	2.9509758984708602E-4	2.9671317519615114E-4	2.9832703642938499E-4	2.9991603558621307E-4	3.0161338284718007E-4	3.0324454494199196E-4	3.0483244874331507E-4	3.0659047794445011E-4	3.0829160648527208E-4	3.0979987418624215E-4	3.11670880462894E-4	3.1337702675665016E-4	3.1511810184953908E-4	3.164538622196761E-4	3.1823853459059411E-4	3.2004336564179212E-4	3.2182529914009402E-4	3.2360234005365107E-4	3.2537233562346412E-4	3.2713322083372117E-4	3.2888309313859609E-4	3.3062028820910307E-4	3.323434515341591E-4	3.34064712104487E-4	3.3574417075764312E-4	3.3752101090803698E-4	3.3944866930165501E-4	3.4135964155428307E-4	3.4325374589122505E-4	3.4513127362063406E-4	3.4699294377914112E-4	3.4883984333567103E-4	3.506766007592921E-4	3.5250894377545207E-4	3.5458277447243214E-4	3.5645762936457209E-4	3.5824475580047008E-4	3.6021101320283703E-4	3.6205892541986011E-4	3.6396695578984806E-4	3.6591228509630911E-4	3.6783732490927313E-4	3.6980070324918809E-4	3.7174761397001206E-4	3.7369249554613013E-4	3.7570620861230306E-4	3.7767046879568113E-4	3.7967792269108405E-4	3.8167218469606709E-4	3.8358450326858693E-4	3.8571996620171713E-4	3.8777709832665206E-4	3.8982554805085302E-4	3.9185769672437504E-4	3.9392037186584608E-4	3.959556052112421E-4	3.9810805173092504E-4	4.001685134650332E-4	4.0230016793325901E-4	4.0446285645753805E-4	4.0607570974688007E-4	4.083228633889032E-4	4.1059645452588302E-4	4.1287519679527994E-4	4.1506176709031904E-4	4.1719762410634501E-4	4.1943170664483293E-4	4.2162536317618321E-4	4.2371575126111714E-4	4.2593943766192706E-4	4.2821140114942803E-4	4.3037249387988707E-4	4.3269653815965805E-4	4.3489259641485499E-4	4.3716359458396623E-4	4.3942323191644599E-4	4.4171589632296211E-4	4.4388118536038912E-4	4.4628485045166414E-4	4.4857393376297213E-4	4.5090811871972906E-4	4.5314990067755909E-4	4.5540223291137708E-4	4.5792327875388922E-4	4.6026474206772411E-4	4.6265703894557094E-4	4.65053958488589E-4	4.6739766988545509E-4	4.6979453676034694E-4	4.7221690601940411E-4	4.7464626340680321E-4	4.7708288632589612E-4	4.7963758907205209E-4	4.8177771722204306E-4	4.8448931997509617E-4	4.8696758518066709E-4	4.894684192940672E-4	4.9199366075288614E-4	4.945077506322271E-4	4.9704308926334722E-4	4.9959709557906111E-4	5.0215899336529101E-4	5.0422637962265415E-4	5.0721248926833727E-4	5.0962729888276524E-4	5.1193084707375507E-4	5.14933054762498E-4	5.1793049576477602E-4	5.2052109603764195E-4	5.2321666766332704E-4	5.2578932355866015E-4	5.2852780054111332E-4	5.3118802010279403E-4	5.3396731336641029E-4	5.3660223989893206E-4	5.3936253721496223E-4	5.4209981947551619E-4	5.4489307104664997E-4	5.4757521076705422E-4	5.5042836489936609E-4	5.5325217950371024E-4	5.5599519004289309E-4	5.5897114976230218E-4	5.6174636846299017E-4	5.6456372173953806E-4	5.6738087197603817E-4	5.7028191874231515E-4	5.7323708966221818E-4	5.7616549982258806E-4	5.7910624784343124E-4	5.8202522035227507E-4	5.8500391584320808E-4	5.8801657904182622E-4	5.908156771042151E-4	5.9398520959451123E-4	5.9702911832417132E-4	6.0001237885550223E-4	6.0308218470369798E-4	6.0618580423560115E-4	6.0927270547513513E-4	6.1230276835464803E-4	6.1546893003997807E-4	6.1863080207119712E-4	6.2180367877744623E-4	6.2478361914920322E-4	6.280851404646112E-4	6.3125190563017393E-4	6.34540052006078E-4	6.3778224636919722E-4	6.4100268651486915E-4	6.4398658318595226E-4	6.4754190134500619E-4	6.5076094539944418E-4	6.5407561938184817E-4	6.573381830354821E-4	6.6070905048568811E-4	6.640352347194161E-4	6.6746700236813318E-4	6.7083869576622501E-4	6.742174418700841E-4	6.776682072975232E-4	6.8112840444782313E-4	6.8463524450981426E-4	6.8811450572264896E-4	6.9157397875865324E-4	6.9514202904082914E-4	6.9866129175986025E-4	7.0221805088482793E-4	7.058369448251742E-4	7.0941974218570014E-4	7.1299951440482805E-4	7.1666333950795927E-4	7.203387541798291E-4	7.240174367559891E-4	7.2767840232720415E-4	7.3140442779988997E-4	7.3510932801417622E-4	7.3893747995477325E-4	7.4275161880986006E-4	7.4644559397353896E-4	7.5030946066356415E-4	7.5409547289366312E-4	7.5800349466108199E-4	7.6190789584568207E-4	7.6580105291433099E-4	7.6968787816864817E-4	7.7353787020862123E-4	7.7763537885228834E-4	7.8162860253782815E-4	7.8558413828840328E-4	7.8963487067270721E-4	7.9369257534021235E-4	7.9770510398706918E-4	8.0184434025226106E-4	8.0597190456490144E-4	8.1011966584766117E-4	8.1418228247860701E-4	8.1843773073369413E-4	8.2262455529626935E-4	8.269170757146052E-4	8.3119758305366122E-4	8.3547174513531712E-4	8.3970881427097431E-4	8.4412040893787398E-4	8.4838114249015102E-4	8.5293035209684615E-4	8.5718601700119116E-4	8.611864060444111E-4	8.6480583375023005E-4	8.6829606262957509E-4	8.7461703355089715E-4	8.7821458886771315E-4	8.8427254197669645E-4	8.8886954224721396E-4	8.9347369842333218E-4	8.9818172331494143E-4	9.0282212999003703E-4	9.0741631454332311E-4	9.1227823955903134E-4	9.1705556894229037E-4	9.2183042814273297E-4	9.2663682165852919E-4	9.3155033806255718E-4	9.3641005887476947E-4	9.4129284039746509E-4	9.4622874496111127E-4	9.5117659751177116E-4	9.5621482361032853E-4	9.6114697903640822E-4	9.6632521080179624E-4	9.7043836918283514E-4	9.7641621832660909E-4	9.8155141204166445E-4	9.866437749543734E-4	9.9197047896316015E-4	9.9715961565334434E-4	1.00112058439703E-3	1.00756790061212E-3	1.01316747825045E-3	1.0183823286903104E-3	1.0239227479056398E-3	1.0292365307462902E-3	1.0347526675008702E-3	1.0402078940507803E-3	1.0456252511802399E-3	1.05121471946668E-3	1.0568121206896903E-3	1.0625833052810203E-3	1.06637994719458E-3	1.0728640190555401E-3	1.07897448802752E-3	1.0850514318084103E-3	1.0910949866864E-3	1.09676151004502E-3	1.1030838762794901E-3	1.1090297293528402E-3	1.1149411576692699E-3	1.12080927463432E-3	1.1266216585833898E-3	1.1328424122626901E-3	1.1384956585068402E-3	1.1444398971778001E-3	1.1510229586619502E-3	1.1563700851262703E-3	1.1631704131692901E-3	1.1683619730749302E-3	1.1763753260964403E-3	1.1828115247529605E-3	1.1894786804273699E-3	1.1957287266434302E-3	1.2024864182604699E-3	1.2091436115791799E-3	1.2154627738997701E-3	1.2223103625367904E-3	1.2288309282484002E-3	1.2358089560960401E-3	1.2424355241965606E-3	1.24879675996813E-3	1.25622339741822E-3	1.26325981701254E-3	1.2702743833287703E-3	1.2772891064877204E-3	1.2832070056827403E-3	1.2915375165074002E-3	1.29871489476491E-3	1.3059108247554102E-3	1.3132432726393399E-3	1.3205475640054006E-3	1.3278140281888203E-3	1.3352380733197002E-3	1.3427945959285101E-3	1.3503362349797502E-3	1.3578819529021301E-3	1.3655365973673E-3	1.3731354147600203E-3	1.3810295885954399E-3	1.38877671004927E-3	1.3965074602428705E-3	1.4043961015740901E-3	1.41232778371119E-3	1.4203031039246401E-3	1.42832267013264E-3	1.4363871007665005E-3	1.4444970246693402E-3	1.4526530809781202E-3	1.4608559190156902E-3	1.4691061981779799E-3	1.4774045878261099E-3	1.4857517671812003E-3	1.4941484252201903E-3	1.5025952605703401E-3	1.5110929814152402E-3	1.5211163014833202E-3	1.5282439595257604E-3	1.5368986800868101E-3	1.54560721256267E-3	1.5543703115465104E-3	1.5659850321057902E-3	1.57513861996849E-3	1.5842454551817904E-3	1.5935984171233999E-3	1.6028744647340004E-3	1.6123642534682701E-3	1.6218056370163002E-3	1.6314733289882304E-3	1.6409947657553201E-3	1.6508123166534803E-3	1.6604906587507403E-3	1.6702650384104204E-3	1.6801797200453204E-3	1.6903314809695803E-3	1.7003381409686402E-3	1.7105207014563803E-3	1.7207123988550303E-3	1.7310379893472503E-3	1.7413221764167304E-3	1.7516851860569702E-3	1.7606659602386304E-3	1.7729823579954401E-3	1.7836571191486904E-3	1.7945139578750204E-3	1.8052793260257404E-3	1.8164797241980704E-3	1.8273923719516504E-3	1.8385424207217108E-3	1.8499375726857604E-3	1.86129566317043E-3	1.8722461206812408E-3	1.8840088598183306E-3	1.8956358525575902E-3	1.9072398818484502E-3	1.9191009838742904E-3	1.92985689318446E-3	1.9410333429718902E-3	1.9550359589360806E-3	1.9671883392192407E-3	1.9795253025870702E-3	1.9919221368143902E-3	2.0042617276295606E-3	2.0169606722690902E-3	2.0295269638325904E-3	2.0423304510889207E-3	2.0539955856356605E-3	2.0683102969696605E-3	2.0814453007549699E-3	2.0945542701049204E-3	2.1078547581632103E-3	2.1213699269968106E-3	2.1348360856585803E-3	2.1479453013481999E-3	2.1596123402657899E-3	2.1696629899234997E-3	2.1832878922935606E-3	2.2016540077948203E-3	2.2179429787738902E-3	2.2329205950915006E-3	2.2474886908576703E-3	2.2621520779629208E-3	2.2768168712734402E-3	2.2918167025696109E-3	2.3067807027721109E-3	2.3217914650408098E-3	2.3372866994299298E-3	2.3526943473055699E-3	2.3681224822013607E-3	2.3838274289033406E-3	2.3996112007212802E-3	2.4155724789460902E-3	2.4315663401116299E-3	2.4479473807817705E-3	2.4643151947461401E-3	2.4807361815340806E-3	2.4973033714514007E-3	2.5142521485307001E-3	2.5311588172503099E-3	2.5482152109697499E-3	2.5656134274225804E-3	2.5822516626015806E-3	2.6005663043366309E-3	2.618233218953971E-3	2.6361440643649005E-3	2.6541763370650506E-3	2.6723609625242E-3	2.6906306363514805E-3	2.7091549036718306E-3	2.727757237628171E-3	2.7459372932406309E-3	2.7646512783592206E-3	2.784914089827231E-3	2.8042198835056698E-3	2.8237471790168701E-3	2.8431987523434609E-3	2.8630829262651304E-3	2.8831553196991002E-3	2.9035688230293001E-3	2.9240708217572503E-3	2.94466210866978E-3	2.9654565380521402E-3	2.9864265034821899E-3	3.0075977266295507E-3	3.0289388438896709E-3	3.0503537352661206E-3	3.0722217144298898E-3	3.0941249781418711E-3	3.1162966536665603E-3	3.1385242867942309E-3	3.1611605230373908E-3	3.183904072491861E-3	3.2064086747989602E-3	3.2296564515143706E-3	3.25234541155616E-3	3.2760752490264902E-3	3.3006940759891606E-3	3.324680237872431E-3	3.3488630462935602E-3	3.372834551617401E-3	3.3979381667291505E-3	3.4224290858943804E-3	3.4476785818067005E-3	3.4729775011996303E-3	3.4980290149417004E-3	3.5240717905838503E-3	3.550325763646711E-3	3.5757395894132999E-3	3.6029453988525306E-3	3.6297266549974111E-3	3.6562473286573111E-3	3.6836352784892111E-3	3.7111401343334501E-3	3.7384718011217607E-3	3.7665561752855702E-3	3.7946961577342503E-3	3.8228499967434501E-3	3.8513410873332898E-3	3.8801827694416708E-3	3.9095317875919621E-3	3.93884889250346E-3	3.968364277172432E-3	3.9981125364690808E-3	4.0283283354448215E-3	4.0586449107577497E-3	4.0889785463412093E-3	4.11995487945416E-3	4.1498083031796607E-3	4.181003490667112E-3	4.2075552244184187E-3	4.2459448203325707E-3	4.2781439692814605E-3	4.3104377749899397E-3	4.3431594912319415E-3	4.3761091426932621E-3	4.4092879012543919E-3	4.442716594949111E-3	4.4759206314202108E-3	4.5103029399737506E-3	4.5446266897094705E-3	4.5790841536587504E-3	4.6139427628262997E-3	4.6487228052695308E-3	4.6840685648019001E-3	4.719484199258191E-3	4.7550096790572802E-3	4.7914764336707515E-3	4.8282830433436412E-3	4.8649470514569391E-3	4.901881338300741E-3	4.9389854591398198E-3	4.9763677792657116E-3	5.0095659150584714E-3	5.0505139729050694E-3	5.0905603830226215E-3	5.1291314420225803E-3	5.1679329417902787E-3	5.207094393240401E-3	5.2464607923281828E-3	5.2849464983262609E-3	5.3258093057001908E-3	5.3660506345277002E-3	5.4046238305127713E-3	5.4468896083820816E-3	5.4883002388760706E-3	5.5286411047385216E-3	5.5709946339731206E-3	5.6124043830837805E-3	5.6548715401817792E-3	5.6968908443579495E-3	5.7379056447479796E-3	5.7797882585421912E-3	5.8256207309245207E-3	5.8690382215292602E-3	5.9126804082907007E-3	5.9565425250034621E-3	6.0006996697026613E-3	6.0450463870337619E-3	6.0883260515201621E-3	6.1346925954582207E-3	6.179833730018301E-3	6.2253163819726912E-3	6.2709384620594508E-3	6.3169148461022489E-3	6.3630573322362898E-3	6.4078150277903003E-3	6.4557293428330513E-3	6.503223239128551E-3	6.550423480561232E-3	6.5977584901069902E-3	6.6446902588540311E-3	6.6934719039003811E-3	6.7409182532272198E-3	6.7901087484180502E-3	6.8381946001334609E-3	6.8875861105353797E-3	6.9337118216373913E-3	6.9862184977406826E-3	7.0357685325419615E-3	7.0853156627301008E-3	7.1356592251507712E-3	7.1859118761694388E-3	7.2366208380190509E-3	7.2877300777714803E-3	7.3377057083087805E-3	7.3900783260529212E-3	7.441663646143043E-3	7.4931425538627911E-3	7.545030021424602E-3	7.5969889932193217E-3	7.6492000186972617E-3	7.7027376448411218E-3	7.7552145117601107E-3	7.8086508809083613E-3	7.8620312716384203E-3	7.9150712634003823E-3	7.9694854260802823E-3	8.0239547037939118E-3	8.0776888177791443E-3	8.1323129016083514E-3	8.1873970478281918E-3	8.2421055404600391E-3	8.2973087175454777E-3	8.352736709433933E-3	8.4083620852898593E-3	8.4645277230549505E-3	8.5196754094608897E-3	8.5764440338823768E-3	8.6327533398160294E-3	8.684430254492264E-3	8.7408758041665688E-3	8.7975105629304693E-3	8.8543334149835118E-3	8.9113431986018402E-3	8.968538699338122E-3	9.0259186427393504E-3	9.0834816864289337E-3	9.1412264114686097E-3	9.1991513130878014E-3	9.2572547906251117E-3	9.3155351366621432E-3	9.3739905252781218E-3	9.4326189993415212E-3	9.4914184568016518E-3	9.5503866358852742E-3	9.6095210990893021E-3	9.668819215901181E-3	9.7282781441389767E-3	9.7878948097909913E-3	9.847665885249832E-3	9.9075877657974019E-3	9.967656544207313E-3	1.0027867983312301E-2	1.0088217486401797E-2	1.0148700065130202E-2	1.0209310304934599E-2	1.0270042327712899E-2	1.0330889751412203E-2	1.0391845646382004E-2	1.0452902488210699E-2	1.0514052106766101E-2	1.05752856311225E-2	1.0636593429989599E-2	1.0697965047424599E-2	1.07593891333394E-2	1.0820853368431603E-2	1.0883251291739903E-2	1.0947901740940801E-2	1.10134201243619E-2	1.10789911114135E-2	1.1144598014978902E-2	1.1210222643693301E-2	1.1275845172631898E-2	1.1341444003237503E-2	1.1406995612416202E-2	1.1472474389108204E-2	1.1537852457970999E-2	1.1603099489231902E-2	1.1668182493891101E-2	1.1733065603061402E-2	1.1797709831067404E-2	1.1862072821110802E-2	1.19261085727545E-2	1.1989767150410202E-2	1.2052994372144396E-2	1.2115731478199897E-2	1.2177914778869897E-2	1.2239475280943301E-2	1.2300338292865904E-2	1.23604230094935E-2	1.2419642075304296E-2	1.2477901127488998E-2	1.25350983197409E-2	1.2591123826846698E-2	1.2645859332672304E-2	1.2699177502222899E-2	1.27509414389788E-2	1.2801004128732502E-2	1.2849207870955498E-2	1.2895383695535601E-2	1.29393507658499E-2	1.29809157642519E-2	1.3019872251917603E-2	1.3055999994153099E-2	1.3089064232408302E-2	1.3118814888744898E-2	1.3144985667944401E-2	1.3167293010424998E-2	1.3185434858780503E-2	1.31990891620368E-2	1.3207912003626898E-2	1.3211535284365104E-2	1.32095637798425E-2	1.3201571402674502E-2	1.3187096435200999E-2	1.3165635438270302E-2	1.3136635461675599E-2	1.30994840786478E-2	1.30534966340343E-2	1.2997899927579598E-2	1.2931811348867206E-2	1.2854212250619598E-2	1.2763914143478201E-2	1.2659516261839599E-2	1.2539353563484198E-2	1.2401436157457701E-2	1.2243386744635702E-2	1.2062396468939699E-2	1.1855251991130602E-2	1.1618554942946901E-2	1.1377908299995403E-2	1.1046692175235498E-2	1.0713773388866803E-2	1.0360422749910404E-2	1.0013779077600002E-2	9.6874265429952311E-3	9.382721810903891E-3	9.1043860782830336E-3	8.8526060628609255E-3	8.6250644480991498E-3	8.4187017214893793E-3	8.2305470939900514E-3	8.0579914608700405E-3	7.89883009722879E-3	7.7512281735713125E-3	7.6136179217355998E-3	7.4859000759613416E-3	7.3652934122888014E-3	7.2519386813076226E-3	7.1449599892057201E-3	7.0436299875108223E-3	6.9466195038359107E-3	6.8560577427708618E-3	6.7688435678204002E-3	6.6855021157524218E-3	6.6057430497907009E-3	6.5292150691914101E-3	6.4557687120421732E-3	6.3850899173662204E-3	6.3168518257465407E-3	6.2512756547140119E-3	6.1878577695776496E-3	6.1265544633083199E-3	6.06720853756295E-3	6.0072668294000103E-3	5.9532033902752919E-3	5.9000722613267902E-3	5.8475823895188404E-3	5.7965189615579301E-3	5.7470629054829315E-3	5.698601492076281E-3	5.6518386882247014E-3	5.6061110896118505E-3	5.5615009850368607E-3	5.5180266604951999E-3	5.4754443371795606E-3	5.4341001665577796E-3	5.3888193738824497E-3	5.3531553311417998E-3	5.3150974263239999E-3	5.27753687737215E-3	5.2405727445421222E-3	5.2043966599894702E-3	5.1689371527170892E-3	5.133832297960151E-3	5.0995804149418207E-3	5.0667244192584403E-3	5.0339930536886018E-3	5.001904512225909E-3	4.969900773640271E-3	4.9395277681074101E-3	4.9091363156547113E-3	4.8794390599836215E-3	4.8501613639072901E-3	4.8214533008867806E-3	4.7932205248345117E-3	4.7654466487285201E-3	4.7378104984268712E-3	4.7113910762128612E-3	4.6849682248096998E-3	4.6590207743779305E-3	4.6334646023728108E-3	4.608282284943351E-3	4.5836598303833007E-3	4.5575988688275693E-3	4.533953851334341E-3	4.5114057000536509E-3	4.4879724063706409E-3	4.4636813998644312E-3	4.438566084514063E-3	4.4208348072472181E-3	4.3989388462192993E-3	4.3772509324106314E-3	4.3560658580867389E-3	4.3350840318595795E-3	4.3143908939543112E-3	4.293999052342381E-3	4.2737586802136622E-3	4.2539687747409211E-3	4.234349750990591E-3	4.2149744455112093E-3	4.1959380172712293E-3	4.1771228609589093E-3	4.1585404645247005E-3	4.1385441213905505E-3	4.1171523978986496E-3	4.1041815895697491E-3	4.0864313534972104E-3	4.0688413731918404E-3	4.0518433311427914E-3	4.0347901800141216E-3	4.018015603280631E-3	4.0006843694545997E-3	3.9847976126633012E-3	3.9683679872938409E-3	3.95214133491603E-3	3.9366583633643698E-3	3.920831790209761E-3	3.9057590983134806E-3	3.8904326047237599E-3	3.8753317762518307E-3	3.8603489212527499E-3	3.8454292245001299E-3	3.8308639239346296E-3	3.8164757344854301E-3	3.8021730082891509E-3	3.7880238953136806E-3	3.7740086468584506E-3	3.7601742368995814E-3	3.746414177296271E-3	3.7328706603606803E-3	3.7194139334773804E-3	3.7062117890811707E-3	3.6930468451703709E-3	3.6800600392892899E-3	3.6671900834767809E-3	3.6544451495780501E-3	3.6417427411227208E-3	3.62934342138018E-3	3.6169269887204808E-3	3.6047255609098607E-3	3.5925928498825605E-3	3.5805877526206014E-3	3.5686431826149204E-3	3.5568195982457603E-3	3.5452463699171305E-3	3.5336661157864503E-3	3.52201277613984E-3	3.5109263903880007E-3	3.4996901931642196E-3	3.4885023638985702E-3	3.4774307086907911E-3	3.4666836240447398E-3	3.4557645596903002E-3	3.4450390629109811E-3	3.4316588049898697E-3	3.4222478450155903E-3	3.4132750655917906E-3	3.40248366375216E-3	3.3915228972945699E-3	3.3803874207061903E-3	3.3690726758259602E-3	3.3575748884238804E-3	3.3458910603459003E-3	3.3340189576491798E-3	3.3219570950080504E-3	3.3097047173669108E-3	3.2972617787005113E-3	3.2906549887804209E-3	3.2798658680814005E-3	3.267726336245141E-3	3.2555605623037502E-3	3.2498034596334401E-3	3.2438096136206802E-3	3.2490414526557703E-3	3.2311198951225709E-3	3.2244295514815614E-3	3.2175134658227206E-3	3.2103757035124507E-3	3.2030208008504012E-3	3.1972907087547313E-3	3.1887824815309503E-3	3.1803681437744206E-3	3.1720358636719006E-3	3.1637519218753714E-3	3.1555119891858705E-3	3.1473308651723815E-3	3.1392091182367203E-3	3.1311559557394499E-3	3.1231742956561812E-3	3.1152534480754905E-3	3.107401721557641E-3	3.0995647032944005E-3	3.0918842318539202E-3	3.0841669303500203E-3	3.0766280896220698E-3	3.0685183715315608E-3	3.0614685110213805E-3	3.0541423229391304E-3	3.0466865492230705E-3	3.0394146843514304E-3	3.0321210556262606E-3	3.0244705726977109E-3	3.01768022433802E-3	3.0105752383254303E-3	3.0035127620393308E-3	2.996506710111931E-3	2.9895138048608803E-3	2.9826341489195504E-3	2.9757510250627401E-3	2.9680320452427911E-3	2.9616317262290606E-3	2.9549683505075905E-3	2.9487808002662506E-3	2.9421526043486596E-3	2.9355621555769004E-3	2.9290357385917706E-3	2.9225061810170304E-3	2.9156696571535101E-3	2.9096875088249507E-3	2.9033014010933209E-3	2.8969981918436495E-3	2.8907270404846205E-3	2.8845094523004605E-3	2.8782590814434698E-3	2.8721699084307902E-3	2.8660673183459303E-3	2.85993279346936E-3	2.8539810119508004E-3	2.8476287898495005E-3	2.8404913503747003E-3	2.8361233006411403E-3	2.8302592977551E-3	2.8244577208520905E-3	2.8186584953255496E-3	2.8129014345565102E-3	2.8071984554172706E-3	2.8015199284170205E-3	2.7950559263134902E-3	2.7902720980546203E-3	2.7846931422438903E-3	2.7791762811015309E-3	2.7734345553451808E-3	2.768110450226291E-3	2.7607718489110317E-3	2.7571688543187203E-3	2.7519939953926705E-3	2.7466687014390304E-3	2.7413697170861808E-3	2.7361007624015911E-3	2.7308748598625808E-3	2.7254695177162105E-3	2.7204805770440809E-3	2.715344566471981E-3	2.7101731459843108E-3	2.7047325337979408E-3	2.7001668392376103E-3	2.6950588563238397E-3	2.6901901648202905E-3	2.6851018618658609E-3	2.6803199237562005E-3	2.6754250662496702E-3	2.6702312373231506E-3	2.6641033742480008E-3	2.6597660780367104E-3	2.6553553678618203E-3	2.6508688075892102E-3	2.6463040848969006E-3	2.6416590187800602E-3	2.6369315667230503E-3	2.6321198311764606E-3	2.6272220667923007E-3	2.622236686536951E-3	2.617162267935051E-3	2.6119975589870511E-3	2.6067414834997494E-3	2.6023443913833605E-3	2.5986411110932501E-3	2.5948506198540597E-3	2.59097261421981E-3	2.5870069908145404E-3	2.5829538512543407E-3	2.5788135055503404E-3	2.5747912847551807E-3	2.5705103913419903E-3	2.5662533411047799E-3	2.5620216219222006E-3	2.5578141809778905E-3	2.5536320590576404E-3	2.5494612330651104E-3	2.545317641741211E-3	2.5412031782483303E-3	2.5371145985056609E-3	2.53304529152472E-3	2.5289902171023713E-3	2.524973747638611E-3	2.5209602382948899E-3	2.5169717535051405E-3	2.5130094537030895E-3	2.5090559436284597E-3	2.5051199648202203E-3	2.501239342399431E-3	2.4973303817791407E-3	2.4935060642880601E-3	2.4896671278039203E-3	2.4855854133879105E-3	2.4820467767080502E-3	2.4782480362291895E-3	2.4741980336695901E-3	2.4706065367571203E-3	2.46684744690274E-3	2.4632734917813303E-3	2.4596836782486598E-3	2.4560013503107099E-3	2.4523646339686994E-3	2.4487338332516203E-3	2.4451446230271401E-3	2.4415541950935601E-3	2.4379743319104205E-3	2.4344262340248797E-3	2.4309128164651402E-3	2.4273973422919118E-3	2.4238835949917503E-3	2.4202611023806204E-3	2.4169555019475601E-3	2.4133989619265304E-3	2.4100683239666396E-3	2.4064860594208799E-3	2.4032534679009503E-3	2.3999148362366801E-3	2.3965498283060101E-3	2.3932006272879406E-3	2.3829229151312E-3	2.3765504913047897E-3	2.3744410416525205E-3	2.3737724763923706E-3	2.3727453097022997E-3	2.3712878163883403E-3	2.3693334846589999E-3	2.3668259780139302E-3	2.3637241497506405E-3	2.3606777054433503E-3	2.3575025229100005E-3	2.3543569698185997E-3	2.3512050541809599E-3	nonlinear, damping ratio=0.12	35	35.1	35.200000000000003	35.300000000000011	35.4	35.5	35.6	35.700000000000003	35.800000000000011	35.9	36	36.1	36.200000000000003	36.300000000000011	36.4	36.5	36.6	36.700000000000003	36.800000000000011	36.9	37	37.1	37.200000000000003	37.300000000000011	37.4	37.5	37.6	37.700000000000003	37.800000000000011	37.9	38	38.1	38.200000000000003	38.300000000000011	38.4	38.5	38.6	38.700000000000003	38.800000000000011	38.9	39	39.1	39.200000000000003	39.300000000000011	39.4	39.5	39.6	39.700000000000003	39.800000000000011	39.9	40	40.1	40.200000000000003	40.300000000000011	40.4	40.5	40.6	40.700000000000003	40.800000000000011	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	55.5	55.6	55.7	55.8	55.9	56	56.1	56.2	56.3	56.4	56.5	56.6	56.7	56.8	56.9	57	57.1	57.2	57.3	57.4	57.5	57.6	57.7	57.8	57.9	58	58.1	58.2	58.3	58.4	58.5	58.6	58.7	58.8	58.9	59	59.1	59.2	59.3	59.4	59.5	59.6	59.7	59.8	59.9	60	60.1	60.2	60.3	60.4	60.5	60.6	60.7	60.8	60.9	61	61.1	61.2	61.3	61.4	61.5	61.6	61.7	61.8	61.9	62	62.1	62.2	62.3	62.4	62.5	62.6	62.7	62.8	62.9	63	63.1	63.2	63.3	63.4	63.5	63.6	63.7	63.8	63.9	64	64.099999999999994	64.2	64.3	64.400000000000006	64.5	64.599999999999994	64.7	64.8	64.900000000000006	65	65.099999999999994	65.2	65.3	65.400000000000006	65.5	65.599999999999994	65.7	65.8	65.900000000000006	66	66.099999999999994	66.2	66.3	66.400000000000006	66.5	66.599999999999994	66.7	66.8	66.900000000000006	67	67.099999999999994	67.2	67.3	67.400000000000006	67.5	67.599999999999994	67.7	67.8	67.900000000000006	68	68.099999999999994	68.2	68.3	68.400000000000006	68.5	68.599999999999994	68.7	68.8	68.900000000000006	69	69.099999999999994	69.2	69.3	69.400000000000006	69.5	69.599999999999994	69.7	69.8	69.900000000000006	70	70.099999999999994	70.2	70.3	70.400000000000006	70.5	70.599999999999994	70.7	70.8	70.900000000000006	71	71.099999999999994	71.2	71.3	71.400000000000006	71.5	71.599999999999994	71.7	71.8	71.900000000000006	72	72.099999999999994	72.2	72.3	72.400000000000006	72.5	72.599999999999994	72.7	72.8	72.900000000000006	73	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.599999999999994	73.7	73.8	73.900000000000006	74	74.099999999999994	74.2	74.3	74.400000000000006	74.5	74.599999999999994	74.7	74.8	74.900000000000006	75	75.099999999999994	75.2	75.3	75.400000000000006	75.5	75.599999999999994	75.7	75.8	75.900000000000006	76	76.099999999999994	76.2	76.3	76.400000000000006	76.5	76.599999999999994	76.7	76.8	76.900000000000006	77	77.099999999999994	77.2	77.3	77.400000000000006	77.5	77.599999999999994	77.7	77.8	77.900000000000006	78	78.099999999999994	78.2	78.3	78.400000000000006	78.5	78.599999999999994	78.7	78.8	78.900000000000006	79	79.099999999999994	79.2	79.3	79.400000000000006	79.5	79.599999999999994	79.7	79.8	79.900000000000006	80	80.099999999999994	80.2	80.3	80.400000000000006	80.5	80.599999999999994	80.7	80.8	80.900000000000006	81	81.099999999999994	81.2	81.3	81.400000000000006	81.5	81.599999999999994	81.7	81.8	81.900000000000006	82	82.1	82.2	82.3	82.4	82.5	82.6	82.7	82.8	82.9	83	83.1	83.2	83.3	83.4	83.5	83.6	83.7	83.8	83.9	84	84.1	84.2	84.3	84.4	84.5	84.6	84.7	84.8	84.9	85	85.1	85.2	85.3	85.4	85.5	85.6	85.7	85.8	85.9	86	86.1	86.2	86.3	86.4	86.5	86.6	86.7	86.8	86.9	87	87.1	87.2	87.3	87.4	87.5	87.6	87.7	87.8	87.9	88	88.1	88.2	88.3	88.4	88.5	88.6	88.7	88.8	88.9	89	89.1	89.2	89.3	89.4	89.5	89.6	89.7	89.8	89.9	90	90.1	90.2	90.3	90.4	90.5	90.6	90.7	90.8	90.9	91	91.1	91.2	91.3	91.4	91.5	91.6	91.7	91.8	91.9	92	92.1	92.2	92.3	92.4	92.5	92.6	92.7	92.8	92.9	93	93.1	93.2	93.3	93.4	93.5	93.6	93.7	93.8	93.9	94	94.1	94.2	94.3	94.4	94.5	94.6	94.7	94.8	94.9	95	95.1	95.2	95.3	95.4	95.5	95.6	95.7	95.8	95.9	96	96.1	96.2	96.3	96.4	96.5	96.6	96.7	96.8	96.9	97	97.1	97.2	97.3	97.4	97.5	97.6	97.7	97.8	97.9	98	98.1	98.2	98.3	98.4	98.5	98.6	98.7	98.8	98.9	99	99.1	99.2	99.3	99.4	99.5	99.6	99.7	99.8	99.9	100	100.1	100.2	100.3	100.4	100.5	100.6	100.7	100.8	100.9	101	101.1	101.2	101.3	101.4	101.5	101.6	101.7	101.8	101.9	102	102.1	102.2	102.3	102.4	102.5	102.6	102.7	102.8	102.9	103	103.1	103.2	103.3	103.4	103.5	103.6	103.7	103.8	103.9	104	104.1	104.2	104.3	104.4	104.5	104.6	104.7	104.8	104.9	105	105.1	105.2	105.3	105.4	105.5	105.6	105.7	105.8	105.9	106	106.1	106.2	106.3	106.4	106.5	106.6	106.7	106.8	106.9	107	107.1	107.2	107.3	107.4	107.5	107.6	107.7	107.8	107.9	108	108.1	108.2	108.3	108.4	108.5	108.6	108.7	108.8	108.9	109	109.1	109.2	109.3	109.4	109.5	109.6	109.7	109.8	109.9	110	110.1	110.2	110.3	110.4	110.5	110.6	110.7	110.8	110.9	111	111.1	111.2	111.3	111.4	111.5	111.6	111.7	111.8	111.9	112	112.1	112.2	112.3	112.4	112.5	112.6	112.7	112.8	112.9	113	113.1	113.2	113.3	113.4	113.5	113.6	113.7	113.8	113.9	114	114.1	114.2	114.3	114.4	114.5	114.6	114.7	114.8	114.9	115	115.1	115.2	115.3	115.4	115.5	115.6	115.7	115.8	115.9	116	116.1	116.2	116.3	116.4	116.5	116.6	116.7	116.8	116.9	117	117.1	117.2	117.3	117.4	117.5	117.6	117.7	117.8	117.9	118	118.1	118.2	118.3	118.4	118.5	118.6	118.7	118.8	118.9	119	119.1	119.2	119.3	119.4	119.5	119.6	119.7	119.8	119.9	120	120.1	120.2	120.3	120.4	120.5	120.6	120.7	120.8	120.9	121	121.1	121.2	121.3	121.4	121.5	121.6	121.7	121.8	121.9	122	122.1	122.2	122.3	122.4	122.5	122.6	122.7	122.8	122.9	123	123.1	123.2	123.3	123.4	123.5	123.6	123.7	123.8	123.9	124	124.1	124.2	124.3	124.4	124.5	124.6	124.7	124.8	124.9	125	125.1	125.2	125.3	125.4	125.5	125.6	125.7	125.8	125.9	126	126.1	126.2	126.3	126.4	126.5	126.6	126.7	126.8	126.9	127	127.1	127.2	127.3	127.4	127.5	127.6	127.7	127.8	127.9	128	128.1	128.19999999999999	128.30000000000001	128.4	128.5	128.6	128.69999999999999	128.80000000000001	128.9	129	129.1	129.19999999999999	129.30000000000001	129.4	129.5	129.6	129.69999999999999	129.80000000000001	129.9	130	130.1	130.19999999999999	130.30000000000001	130.4	130.5	130.6	130.69999999999999	130.80000000000001	130.9	131	131.1	131.19999999999999	131.30000000000001	131.4	131.5	131.6	131.69999999999999	131.80000000000001	131.9	132	132.1	132.19999999999999	132.30000000000001	132.4	132.5	132.6	132.69999999999999	132.80000000000001	132.9	133	133.1	133.19999999999999	133.30000000000001	133.4	133.5	133.6	133.69999999999999	133.80000000000001	133.9	134	134.1	134.19999999999999	134.30000000000001	134.4	134.5	134.6	134.69999999999999	134.80000000000001	134.9	135	135.1	135.19999999999999	135.30000000000001	135.4	135.5	135.6	135.69999999999999	135.80000000000001	135.9	136	136.1	136.19999999999999	136.30000000000001	136.4	136.5	136.6	136.69999999999999	136.80000000000001	136.9	137	137.1	137.19999999999999	137.30000000000001	137.4	137.5	137.6	137.69999999999999	137.80000000000001	137.9	138	138.1	138.19999999999999	138.30000000000001	138.4	138.5	138.6	138.69999999999999	138.80000000000001	138.9	139	139.1	139.19999999999999	139.30000000000001	139.4	139.5	139.6	139.69999999999999	139.80000000000001	139.9	140	140.1	140.19999999999999	140.30000000000001	140.4	140.5	140.6	140.69999999999999	140.80000000000001	140.9	141	141.1	141.19999999999999	141.30000000000001	141.4	141.5	141.6	141.69999999999999	141.80000000000001	141.9	142	142.1	142.19999999999999	142.30000000000001	142.4	142.5	142.6	142.69999999999999	142.80000000000001	142.9	143	143.1	143.19999999999999	143.30000000000001	143.4	143.5	143.6	143.69999999999999	143.80000000000001	143.9	144	144.1	144.19999999999999	144.30000000000001	144.4	144.5	144.6	144.69999999999999	144.80000000000001	144.9	145	1.6345997176691698E-4	1.6451404641876804E-4	1.6556969442588505E-4	1.6662535544814108E-4	1.6767926594226304E-4	1.6872995283177505E-4	1.6983680142637208E-4	1.7089297704554399E-4	1.7198955473858999E-4	1.7308162708583403E-4	1.7417367843875801E-4	1.7526418592388803E-4	1.7635114194903601E-4	1.7744621015325205E-4	1.7854476920447501E-4	1.7967909775462105E-4	1.8082695576872302E-4	1.8199635931431501E-4	1.8311061779862606E-4	1.8424836584729701E-4	1.8537733114038304E-4	1.8646123184585506E-4	1.8770321223173005E-4	1.8886233528615803E-4	1.9002826795232609E-4	1.9119960782109201E-4	1.9237648141271402E-4	1.9356077052092903E-4	1.9471894523836103E-4	1.9588316232097905E-4	1.96992920586748E-4	1.9831561827183907E-4	1.9946888623191805E-4	2.0068171567770105E-4	2.0193715130929708E-4	2.03161980181586E-4	2.0437959304366306E-4	2.05617067422222E-4	2.0683128891623109E-4	2.0810672885791806E-4	2.0932320986331404E-4	2.1043630992140003E-4	2.1168478073185299E-4	2.130512361932651E-4	2.1436230972477407E-4	2.1564503691146397E-4	2.169315051219361E-4	2.1820486851811997E-4	2.1938209242268702E-4	2.2069002560104912E-4	2.2204197954580707E-4	2.2342484947338593E-4	2.2473650841338299E-4	2.2604748505434912E-4	2.2733768069012607E-4	2.2870166503306911E-4	2.3003389490347699E-4	2.3139137230376405E-4	2.3271616823878607E-4	2.3407926016881704E-4	2.3543739476179911E-4	2.3677044561328008E-4	2.3817304565416808E-4	2.3953680465149506E-4	2.4085236564018109E-4	2.4231426981864709E-4	2.4371237822069214E-4	2.4505638025837698E-4	2.4648811404082605E-4	2.4790523491756601E-4	2.4926114255076901E-4	2.5076719034982297E-4	2.5217970773885309E-4	2.5362964088249308E-4	2.5507260245320707E-4	2.5651033459791507E-4	2.5791880709943307E-4	2.5945716617427209E-4	2.6091334489638011E-4	2.6231678016092812E-4	2.6386086303513298E-4	2.6515531679420409E-4	2.6682333476034511E-4	2.6832250628109917E-4	2.6983246108957609E-4	2.7133232056909709E-4	2.7284659937866203E-4	2.7440854965210505E-4	2.7593868743636802E-4	2.7746769810834299E-4	2.7901927269819316E-4	2.8057504316738398E-4	2.82122910469042E-4	2.8368057788291803E-4	2.8526541344173E-4	2.8685286559274211E-4	2.8846107847125911E-4	2.9005007614118811E-4	2.9161985378664605E-4	2.9330885459702606E-4	2.9491702336067007E-4	2.9654269236961906E-4	2.9816862980659904E-4	2.9981999941110313E-4	3.0145166618669912E-4	3.0308586928087301E-4	3.0447943981890213E-4	3.064112629682981E-4	3.0803160791444313E-4	3.0959203615777212E-4	3.1137247614853317E-4	3.1307665941064905E-4	3.1479964097726112E-4	3.1649532468099517E-4	3.1829166644858003E-4	3.1973187707650508E-4	3.2132208907024312E-4	3.2315882111497607E-4	3.2499073322439509E-4	3.2681471478902412E-4	3.2862767583859918E-4	3.3042666806694604E-4	3.3220901632752102E-4	3.3397543053521206E-4	3.3571522940608901E-4	3.3743623470492903E-4	3.3913504053545706E-4	3.4087834057761507E-4	3.4283695395391706E-4	3.4477112372510916E-4	3.4668134858651105E-4	3.4856672951631603E-4	3.5043614463319114E-4	3.5229524641755306E-4	3.5414296109499005E-4	3.5597578397104007E-4	3.579536729946221E-4	3.5997819064928407E-4	3.6187875208867009E-4	3.6368226392219502E-4	3.6558072482663118E-4	3.6750611966878804E-4	3.6947876505004509E-4	3.7145991877787006E-4	3.7342632415148511E-4	3.753670077617191E-4	3.7723496359866007E-4	3.7935796840405913E-4	3.8134439550956698E-4	3.8335057370692606E-4	3.8542456753652297E-4	3.8738791285998302E-4	3.8946508128796499E-4	3.9151713359346504E-4	3.9357982965865609E-4	3.9561676033349105E-4	3.9768355992676405E-4	3.9977861741650913E-4	4.0190579075279607E-4	4.040273193946822E-4	4.0611134414928412E-4	4.0777638854315121E-4	4.0974097131183003E-4	4.1214390276870703E-4	4.1447708815064494E-4	4.1676890156204001E-4	4.1897542317553593E-4	4.2109713690782302E-4	4.2339892237409807E-4	4.2558914301625003E-4	4.2779671509259504E-4	4.2998716878259505E-4	4.3221147509989085E-4	4.3446264295011713E-4	4.3670934855385317E-4	4.3895278309299404E-4	4.4121029097735412E-4	4.4347683348425627E-4	4.4580507463149902E-4	4.4796297576337726E-4	4.5040663537790408E-4	4.5266380465702006E-4	4.5504674400874905E-4	4.5733048720435107E-4	4.5973551016275505E-4	4.6211329694074987E-4	4.6451167796889692E-4	4.6687878495258595E-4	4.6928685815671216E-4	4.7167395839931627E-4	4.7408641031012515E-4	4.7653046625830613E-4	4.7896588117260318E-4	4.8143541409190606E-4	4.839717111474192E-4	4.8637359885358002E-4	4.8884194196429016E-4	4.9136588103601813E-4	4.9386383273269008E-4	4.9642104041251116E-4	4.9895710133867515E-4	5.0149815360272382E-4	5.0407214015796818E-4	5.0665015017429215E-4	5.0923992118967313E-4	5.1148441191047002E-4	5.1404685053430324E-4	5.1716845989473409E-4	5.1979979575700601E-4	5.2247963629615808E-4	5.2514254773854499E-4	5.2780984595255916E-4	5.3045584166723308E-4	5.3317067972087509E-4	5.3575854200001302E-4	5.3859733502144714E-4	5.4119828184168704E-4	5.4388411250138832E-4	5.4689482222665506E-4	5.4971360191836613E-4	5.5247466112029106E-4	5.5525038377083398E-4	5.5806987416745621E-4	5.6092292368878415E-4	5.6372447048120026E-4	5.6661765645021401E-4	5.6946328850323615E-4	5.7244692332425408E-4	5.7535572429560596E-4	5.781736839450181E-4	5.8113099794349608E-4	5.8409805328837102E-4	5.8702484845821743E-4	5.9000478177540915E-4	5.9297197902003624E-4	5.9589287449859213E-4	5.9905870755521317E-4	6.0210552804138722E-4	6.0518565464998304E-4	6.0826066689027912E-4	6.1135285591803503E-4	6.1439949405317799E-4	6.1755983685337712E-4	6.2065776609988312E-4	6.2379918779080815E-4	6.2703718717659616E-4	6.3024690386077106E-4	6.3337134229776118E-4	6.3658162496749897E-4	6.3982090501016418E-4	6.4306614568693037E-4	6.4638151215636627E-4	6.4952818137913721E-4	6.529884101426661E-4	6.5626165773380091E-4	6.5957011940127332E-4	6.6290386893503108E-4	6.6627562017014497E-4	6.6947662333522904E-4	6.7300849559709408E-4	6.7638682202423022E-4	6.798350224428032E-4	6.8327658281255106E-4	6.867712029349131E-4	6.9026411253853633E-4	6.9379469060534111E-4	6.972801926548041E-4	7.0086368467543313E-4	7.0442954752848025E-4	7.0801302534009099E-4	7.1160576971914609E-4	7.1523697116730224E-4	7.1884841807352612E-4	7.2250133461353996E-4	7.2619342943542426E-4	7.2986234119442337E-4	7.336086210656881E-4	7.373564707509251E-4	7.411141695208383E-4	7.449005348041291E-4	7.4867681728673133E-4	7.5246406676121212E-4	7.5632466851497217E-4	7.6015328819997719E-4	7.6404243815826026E-4	7.6795873911617821E-4	7.7191150831463617E-4	7.7588184582140713E-4	7.7983970603635422E-4	7.8383167482048717E-4	7.8784319249460412E-4	7.9187428530645221E-4	7.9587803815879814E-4	7.9998299936494233E-4	8.040856989736852E-4	8.0820104019692818E-4	8.1230058293833417E-4	8.1654679639873735E-4	8.2074037301633519E-4	8.249302832423652E-4	8.2907219210160777E-4	8.3338561513058933E-4	8.3773070702451019E-4	8.4202593833253823E-4	8.4635942158547441E-4	8.5068910618650519E-4	8.5501247403465511E-4	8.5952905598477654E-4	8.6398504582618297E-4	8.6842972031936014E-4	8.7288717931252276E-4	8.7680899500049917E-4	8.7949696224876798E-4	8.8645395650778329E-4	8.9104454419826524E-4	8.9566605555763948E-4	9.0031718917556311E-4	9.0497538626570012E-4	9.0971310201850121E-4	9.144311913245499E-4	9.1918989276533198E-4	9.23981032428452E-4	9.2876447967224908E-4	9.3361690019776135E-4	9.3850424118862468E-4	9.4341092567880834E-4	9.4833577672654031E-4	9.5325334031903623E-4	9.5830384028969425E-4	9.6332845160430945E-4	9.6835413703803721E-4	9.7291246686981021E-4	9.7841751177008907E-4	9.8352377778220239E-4	9.8881336194921914E-4	9.9402227987759094E-4	9.9924385615844549E-4	1.0034520304513003E-3	1.0097265058818499E-3	1.0151660262633002E-3	1.0204758232187205E-3	1.0254474470565503E-3	1.03123626444492E-3	1.0367139753271202E-3	1.0421250066905902E-3	1.0477318628228499E-3	1.0530798845764702E-3	1.0586420181053302E-3	1.0644078642429804E-3	1.0681365616733403E-3	1.0739197600361401E-3	1.0800598760845404E-3	1.0861824960970504E-3	1.0922875358531006E-3	1.0983751670140102E-3	1.1044475381543103E-3	1.1105044238201203E-3	1.1165334783020202E-3	1.1226550003269305E-3	1.1286184796797803E-3	1.1346046979559198E-3	1.1405986350023799E-3	1.1465771112637705E-3	1.1525634654484802E-3	1.1590328484236104E-3	1.1645639005438105E-3	1.1712786491439601E-3	1.1774187183463303E-3	1.1843734734187504E-3	1.1908817156581501E-3	1.1973590164838903E-3	1.2035857338864302E-3	1.2102490190300302E-3	1.2170930913698299E-3	1.2237997417156698E-3	1.2304431183648502E-3	1.2371095371073899E-3	1.2435727952852199E-3	1.2507247552529298E-3	1.2573145649051802E-3	1.2644625105760802E-3	1.2713683428093E-3	1.27826918055227E-3	1.28547070274898E-3	1.29241558742466E-3	1.2996676349486703E-3	1.3069289632827302E-3	1.3141312150649399E-3	1.3213345976411999E-3	1.3288214492771799E-3	1.3361893959216603E-3	1.3435606233823201E-3	1.3510178455121203E-3	1.3586181230774205E-3	1.3662537485880203E-3	1.3738494727690901E-3	1.3815606197402702E-3	1.3892493970318999E-3	1.3970096941302601E-3	1.4048596065214501E-3	1.4129065979323798E-3	1.4208961299711702E-3	1.4287537411037203E-3	1.4370568036977702E-3	1.4448930151014898E-3	1.4530274790750602E-3	1.46120601774808E-3	1.4694292866099597E-3	1.4776979512953101E-3	1.48601268740917E-3	1.4943741803517504E-3	1.5027831251485904E-3	1.5112402262835703E-3	1.51974619753572E-3	1.5283017618203103E-3	1.53690765103512E-3	1.5455646059108299E-3	1.55477361784394E-3	1.56303471887533E-3	1.5718494013219502E-3	1.58334444325019E-3	1.5925897461026301E-3	1.6018655172706001E-3	1.61073129893229E-3	1.6206192917561802E-3	1.6299598481268902E-3	1.6396259127203902E-3	1.6492093653000901E-3	1.6589188395132307E-3	1.6686603210000605E-3	1.6784975558340504E-3	1.6883212364210503E-3	1.6983181680048705E-3	1.7084809967338305E-3	1.7185306258581702E-3	1.7287029338958304E-3	1.7388455664975905E-3	1.7492506903792799E-3	1.7597903982282499E-3	1.7702745977854701E-3	1.7796944425648199E-3	1.7915895575938401E-3	1.8023543574530001E-3	1.8130404297611105E-3	1.82419921314079E-3	1.8350890943551602E-3	1.8461004372457804E-3	1.8574212656221E-3	1.8687727303793704E-3	1.8799900602319002E-3	1.8914488372182804E-3	1.9029571231489208E-3	1.9146132466818806E-3	1.9263069014582206E-3	1.9381194617174005E-3	1.9499106617669704E-3	1.9599734053605605E-3	1.9739013585561701E-3	1.9862795015533905E-3	1.9985688421064606E-3	2.0110785392080995E-3	2.0235785407802607E-3	2.0362163952301398E-3	2.0488684831503198E-3	2.0615550232930195E-3	2.0746243954739706E-3	2.0874814633936901E-3	2.1007134956164204E-3	2.1138983918215204E-3	2.1272328827879514E-3	2.1406879591965005E-3	2.1541250482659713E-3	2.1678062509472309E-3	2.1811088165352706E-3	2.1908001608631797E-3	2.2050134946693203E-3	2.2200580271042099E-3	2.2351100445313909E-3	2.2503589480485304E-3	2.2663849588244211E-3	2.2810210392654406E-3	2.29590840359604E-3	2.3107736042181897E-3	2.3256375810110706E-3	2.3406763640327305E-3	2.3559586599254398E-3	2.3708335397173803E-3	2.3868988734264802E-3	2.4023909768275007E-3	2.4181605172732602E-3	2.4340028074221003E-3	2.4499297677251408E-3	2.46586872120406E-3	2.4825814915167403E-3	2.4988771657662701E-3	2.5154863498057598E-3	2.53206464305124E-3	2.5490814866824503E-3	2.5659007718081407E-3	2.5832357991044407E-3	2.6004493961662499E-3	2.6178194099847197E-3	2.635417847556791E-3	2.652784244132901E-3	2.6708447708554007E-3	2.6891323829879915E-3	2.7073560707375111E-3	2.7249192858762304E-3	2.7441708409721914E-3	2.7625546872448305E-3	2.7807838666191313E-3	2.8004083124012202E-3	2.8197632600564606E-3	2.8390465668711598E-3	2.8581095864712099E-3	2.8781670688127407E-3	2.8979679864740305E-3	2.917953716536571E-3	2.9380977621921707E-3	2.9582898272990802E-3	2.9788313235780003E-3	2.9995140786821407E-3	3.0204104406956703E-3	3.0414650782847105E-3	3.0623478938222506E-3	3.0828430422903405E-3	3.1055195484384307E-3	3.1273947219016317E-3	3.1493480064696505E-3	3.171412447112451E-3	3.1938156705413109E-3	3.2163555555691902E-3	3.2390056854057201E-3	3.2611279988047008E-3	3.283772980186961E-3	3.3074260779581005E-3	3.33185022212283E-3	3.3554976918632102E-3	3.3792394934203098E-3	3.4035347850025414E-3	3.4277855456826714E-3	3.4523063635360203E-3	3.4765977803875208E-3	3.5017441311057098E-3	3.5271020351430905E-3	3.5524432962767798E-3	3.5779812079264318E-3	3.6037463619155909E-3	3.6296698518501302E-3	3.6554052544283903E-3	3.6823018113291109E-3	3.7085518601202411E-3	3.7353765678516714E-3	3.7627092988673414E-3	3.790071649838331E-3	3.8175392578471308E-3	3.8452528786324805E-3	3.8731982105070406E-3	3.9007989921802204E-3	3.9297499687989809E-3	3.9580904428691208E-3	3.987216342712002E-3	4.0162688283681509E-3	4.0455656433608404E-3	4.0750491430778619E-3	4.1048015159156001E-3	4.1345007672585294E-3	4.1639233003671E-3	4.1952779275852697E-3	4.226055795486741E-3	4.2569693804584618E-3	4.2881344253254796E-3	4.3191171450362702E-3	4.351110596241479E-3	4.3828720947106008E-3	4.41497803626297E-3	4.4472793097234415E-3	4.4797185079799504E-3	4.512160060522661E-3	4.5455814970758405E-3	4.5778757492782899E-3	4.6122825021493209E-3	4.6459829232989493E-3	4.6795921161869904E-3	4.7140808679839389E-3	4.7484751101556011E-3	4.7831252467052188E-3	4.8175716911427208E-3	4.8530146057700401E-3	4.8880084717308715E-3	4.9239910055023321E-3	4.9586748868528105E-3	4.9958161179254395E-3	5.0320506147627508E-3	5.0685580835021721E-3	5.1051290667941309E-3	5.1421874787662587E-3	5.1792099732448516E-3	5.2167897083765609E-3	5.2542299566878305E-3	5.2921795961515103E-3	5.3299908757433612E-3	5.3686115443219596E-3	5.4068609961423521E-3	5.4458703334114011E-3	5.4844327706032713E-3	5.5239219735115997E-3	5.5634092054886617E-3	5.6029232431502301E-3	5.641405431665871E-3	5.6824235087769397E-3	5.7229910596590496E-3	5.7634900004780408E-3	5.8040339441449004E-3	5.844546154938601E-3	5.8862375555680611E-3	5.9271037803402512E-3	5.9690233537547516E-3	6.0106852197679894E-3	6.0526026580863309E-3	6.0947074554065905E-3	6.1365851739239906E-3	6.1789066780728701E-3	6.2198793965698319E-3	6.2650182403716009E-3	6.3080278916773109E-3	6.350406090479651E-3	6.394768402104652E-3	6.4383665264354612E-3	6.4820153673962894E-3	6.5260912199459299E-3	6.5698857109101607E-3	6.6134437458472009E-3	6.6591458093127999E-3	6.7038113107844507E-3	6.7485807010124006E-3	6.7936015222646627E-3	6.8387845694712892E-3	6.8839578886256501E-3	6.9296392847022024E-3	6.9733378287981113E-3	7.0209815198714488E-3	7.0670446614406303E-3	7.112761765086381E-3	7.1594068456111316E-3	7.205750059596101E-3	7.2520796798317107E-3	7.2987448885881113E-3	7.3454006732594302E-3	7.3923815213693105E-3	7.4397914471166426E-3	7.4869860650580711E-3	7.5336511834161925E-3	7.5813860425746121E-3	7.6288066534350796E-3	7.6761092137746217E-3	7.7240066456681408E-3	7.7721311885584716E-3	7.8203928849327024E-3	7.8681590260423415E-3	7.9163376808322819E-3	7.9646506817511818E-3	8.0129647924973308E-3	8.0610679821731899E-3	8.1089453434781099E-3	8.1572840924058615E-3	8.2056541665683231E-3	8.2540498373603038E-3	8.3024651692447243E-3	8.3508940070562039E-3	8.3993299625284411E-3	8.4477663999892334E-3	8.4961964211863941E-3	8.5446128491765607E-3	8.5930082112372335E-3	8.6413747207436786E-3	8.689704257930744E-3	8.7379883494999918E-3	8.7862181469825686E-3	8.834384403795692E-3	8.8824774509013438E-3	8.9304871709958919E-3	8.9784029711337619E-3	9.0262137536914599E-3	9.0739078855709716E-3	9.1214731655339699E-3	9.1688967895534688E-3	9.2161653140623422E-3	9.263264616964622E-3	9.3101798562781925E-3	9.3568954262588135E-3	9.4033949108498528E-3	9.449661034295528E-3	9.4956756087411706E-3	9.5414194786333593E-3	9.5868724617193118E-3	9.6320132864466598E-3	9.6768195255232427E-3	9.7212675254151285E-3	9.7653323315240442E-3	9.8089876087698522E-3	9.8522055573069568E-3	9.8983147252120606E-3	9.9372104027444993E-3	9.978933543072558E-3	1.0020091633708901E-2	1.0063543324168801E-2	1.0107901644239402E-2	1.0151647443295598E-2	1.01947384952426E-2	1.02371300737362E-2	1.0278774794860902E-2	1.0319622449777801E-2	1.0359619826661398E-2	1.0398710521208597E-2	1.04368347349267E-2	1.0473929060352901E-2	1.0509926252280999E-2	1.0544754983996599E-2	1.0578339587421798E-2	1.0610599775988203E-2	1.0641450348947205E-2	1.0670800875732002E-2	1.0698555358881302E-2	1.0724611873939699E-2	1.07488621846585E-2	1.0771191331783501E-2	1.0791477193776501E-2	1.0809590017844501E-2	1.08253919199347E-2	1.0838736352931798E-2	1.0849467542729E-2	1.08574198935484E-2	1.0862417365347703E-2	1.0864272829152701E-2	1.08627874101764E-2	1.08577498344336E-2	1.0848935802943799E-2	1.0836107429300799E-2	1.08190127926973E-2	1.0797385680890901E-2	1.0770945627976499E-2	1.0739398392353999E-2	1.0702437073418001E-2	1.0659744133083598E-2	1.0610994671284898E-2	1.05558614006508E-2	1.0494021866663303E-2	1.0425168546940401E-2	1.0349022501716699E-2	1.0265351178284499E-2	1.0173990709190098E-2	1.00748724816001E-2	9.9680527972677534E-3	9.853743069918753E-3	9.7323363815070511E-3	9.6044247873310687E-3	9.4708012535565343E-3	9.3324413328629459E-3	9.1904630117388003E-3	9.0460680375912209E-3	8.9004729024014118E-3	8.7629789369714998E-3	8.6305613783625203E-3	8.4997668431775822E-3	8.3712885472575424E-3	8.2636176662493621E-3	8.1232598633996893E-3	8.004343305447692E-3	7.8890516581851325E-3	7.7774408943337417E-3	7.6695007032101812E-3	7.565171954626161E-3	7.4643610345733616E-3	7.3669512062527493E-3	7.27281135663581E-3	7.1818025631195312E-3	7.0943044162272801E-3	7.009668264949382E-3	6.9274221309725513E-3	6.8481898237300401E-3	6.7716672963827025E-3	6.6975936950980711E-3	6.6260167874074892E-3	6.5566513507312714E-3	6.4893918419716328E-3	6.4241050085616898E-3	6.3598080556329113E-3	6.2995385545765404E-3	6.2398688663805315E-3	6.1818958811975713E-3	6.1255152236298696E-3	6.0706294066949626E-3	6.0172229167672498E-3	5.9652293752106419E-3	5.9144844545935705E-3	5.8650378902069299E-3	5.8167763230140114E-3	5.7696490464783316E-3	5.7228704709188704E-3	5.6757768471606702E-3	5.6349139586769088E-3	5.5919947609192897E-3	5.5500469044000005E-3	5.5089445789038502E-3	5.4688573011582309E-3	5.4293249228924605E-3	5.3910462393315902E-3	5.3533502509286101E-3	5.316374135363032E-3	5.280157426673141E-3	5.2444794276901713E-3	5.2097982099246227E-3	5.1691889795623201E-3	5.1395856427356706E-3	5.1087301208181503E-3	5.0769278783169601E-3	5.0451821765262299E-3	5.0140390193911403E-3	4.9834524846651016E-3	4.9533986973170109E-3	4.92383787543534E-3	4.8939623560238406E-3	4.8660928327902706E-3	4.8380982432041208E-3	4.8103611606511816E-3	4.7818785752504808E-3	4.75627677689995E-3	4.7301639298001318E-3	4.7042263797341605E-3	4.6787154087523609E-3	4.6535436340887906E-3	4.6288264448774499E-3	4.6044538731554287E-3	4.5804470438493318E-3	4.5567940553245621E-3	4.5334744594707505E-3	4.510463361684541E-3	4.4878296385401717E-3	4.4654809327639702E-3	4.4433827956078826E-3	4.4217179065556399E-3	4.4002987582842613E-3	4.3783679577610408E-3	4.3562284279955905E-3	4.3373558226872996E-3	4.3167673687643012E-3	4.2945636415736713E-3	4.2708537360750106E-3	4.2581386394624898E-3	4.2384889438049807E-3	4.2199301031032909E-3	4.2010711912468324E-3	4.18253070728411E-3	4.1640585260370481E-3	4.1461848243582794E-3	4.1283407159007409E-3	4.1107249063533991E-3	4.0928751431723205E-3	4.0759277422152901E-3	4.0590236628839814E-3	4.0422125217900303E-3	4.0255087433225612E-3	4.0080719371122604E-3	3.9929317168374114E-3	3.9768763028389604E-3	3.9610069042311799E-3	3.9453089428356609E-3	3.9297981971071899E-3	3.9119880542565297E-3	3.8990542927007602E-3	3.8840194639671805E-3	3.8694485120354502E-3	3.8540951764287298E-3	3.8398445012416201E-3	3.8253287883731309E-3	3.8114410805720105E-3	3.7976047000783811E-3	3.7836866759680008E-3	3.7699240198574213E-3	3.7562848138249106E-3	3.742792221626671E-3	3.729431127751101E-3	3.7158466826043503E-3	3.7031368689540117E-3	3.6902143003143808E-3	3.6773835938787905E-3	3.6646410230707104E-3	3.6520410609890003E-3	3.6393688341651098E-3	3.6273960215870613E-3	3.6151645097259508E-3	3.6030765242446405E-3	3.5910828482565607E-3	3.5792984563846799E-3	3.567514569250761E-3	3.5533856842891705E-3	3.5444138248014903E-3	3.5330063437722607E-3	3.521284472281251E-3	3.5104968618166607E-3	3.498834154807571E-3	3.4883098982961109E-3	3.4774638302755203E-3	3.466580958146111E-3	3.4559167107741499E-3	3.4453412009317207E-3	3.4344827174588501E-3	3.4244034615966705E-3	3.4140227048323002E-3	3.4037682222311009E-3	3.3936848550278004E-3	3.3835405434240206E-3	3.3736703135197796E-3	3.3635996631437306E-3	3.3539937199933709E-3	3.3441245459919413E-3	3.3335124558901306E-3	3.3246326639902704E-3	3.3154640749660106E-3	3.3059939412892203E-3	3.2962115000900404E-3	3.2861079934761402E-3	3.2756766586766904E-3	3.2649126919389406E-3	3.2538131905339106E-3	3.2423770773016411E-3	3.2361316023628911E-3	3.2247170755960114E-3	3.2129273025253611E-3	3.2158232661341603E-3	3.1882538719035605E-3	3.1806191504192404E-3	3.1759187380489004E-3	3.1708326900718601E-3	3.1653679443865409E-3	3.1595325336540498E-3	3.1533354858148499E-3	3.1467867300617007E-3	3.1415881146592199E-3	3.133594679701071E-3	3.1256435103424606E-3	3.1177713174186509E-3	3.1099682388191904E-3	3.1022232295725908E-3	3.0945213523819412E-3	3.0868420841497395E-3	3.0792289950156895E-3	3.0717396185907706E-3	3.0641878287826214E-3	3.0568286278843801E-3	3.0494600417200006E-3	3.0421259578887203E-3	3.0348780460545698E-3	3.0276657132144403E-3	3.0205116546968406E-3	3.0134002268307003E-3	3.0063869002320406E-3	2.9993867025728108E-3	2.9924080921925398E-3	2.9855239434256509E-3	2.9786479463712202E-3	2.9718546850858196E-3	2.9651167774529712E-3	2.9584177856084005E-3	2.9517596716025002E-3	2.9451683806500499E-3	2.9384614503055505E-3	2.9320826700869902E-3	2.9256143345680599E-3	2.91907149878325E-3	2.9118202935565799E-3	2.9064466234456094E-3	2.900144295827971E-3	2.8938858549141999E-3	2.8876598561123406E-3	2.8814846121842704E-3	2.8753524319130495E-3	2.8692633568339499E-3	2.8631808317149104E-3	2.8571916907182706E-3	2.8510540739288695E-3	2.8451804319652601E-3	2.8393752273346501E-3	2.8335096461520309E-3	2.827704226267901E-3	2.8217723499182599E-3	2.8159992850176102E-3	2.8100730934490495E-3	2.8046819485812008E-3	2.7991566500138202E-3	2.79206784366376E-3	2.7879890982193314E-3	2.7824426945094495E-3	2.7769701946189001E-3	2.7715005658698402E-3	2.7660768717854807E-3	2.7606995122319913E-3	2.7553392228026313E-3	2.7495047444636113E-3	2.7447257935793606E-3	2.73936589250422E-3	2.7342009714501803E-3	2.7290230059365409E-3	2.7238842567748008E-3	2.7166917430963707E-3	2.7136428184249802E-3	2.7085643898141806E-3	2.7034818359750806E-3	2.6984641519281205E-3	2.6933034652534406E-3	2.6884528228651506E-3	2.6830611407619811E-3	2.6787538846900602E-3	2.6738333337875606E-3	2.6690582450837699E-3	2.664161406207081E-3	2.6593758543431299E-3	2.6547272843207509E-3	2.6499797223772507E-3	2.6453171450170009E-3	2.6406471059648101E-3	2.6359748539384505E-3	2.6313960020816511E-3	2.6264103787854908E-3	2.6214982611188504E-3	2.6164752630178797E-3	2.6115694929425403E-3	2.6076375170378009E-3	2.6035838607013314E-3	2.5994047687866307E-3	2.5950967667708103E-3	2.5906566787944401E-3	2.5860816448005303E-3	2.5813691367078404E-3	2.5765169735159602E-3	2.5715233352918E-3	2.5663867759549309E-3	2.5627757440786704E-3	2.5593332923408403E-3	2.5557566274866999E-3	2.5520458322751995E-3	2.5482014118646205E-3	2.5444320625293911E-3	2.540334350258341E-3	2.5362573639576601E-3	2.5321853447104804E-3	2.5281665758371008E-3	2.5241481613402302E-3	2.5201688019099605E-3	2.516197256921131E-3	2.5122280163560702E-3	2.5068700535733602E-3	2.5044083567713608E-3	2.5005383771457405E-3	2.4966163923526002E-3	2.4928148638357597E-3	2.4889336576971012E-3	2.4851991255426305E-3	2.4814006583722304E-3	2.4775464341435494E-3	2.4739032953054606E-3	2.4701723737976201E-3	2.4664734586563103E-3	2.4625675495566005E-3	2.4590181477222904E-3	2.4554312023104207E-3	2.45174607732413E-3	2.4481551751229305E-3	2.443925165877651E-3	2.4407796736588701E-3	2.4373155035790801E-3	2.4339453652384301E-3	2.4304484289997294E-3	2.4269438318545002E-3	2.4234568671975109E-3	2.4199117041543406E-3	2.4165314356255699E-3	2.4130994555419606E-3	2.4096067034664005E-3	2.40606983353243E-3	2.4029043249063704E-3	2.3995340835449605E-3	2.3961880875014306E-3	2.3928598282247694E-3	2.3895402935190197E-3	2.3862405268913604E-3	2.3829429112663999E-3	2.3796864523248197E-3	2.37641964227789E-3	2.37317641026184E-3	2.3699691099782895E-3	2.3667666218008501E-3	2.3635737142228904E-3	2.36040544016905E-3	2.3517331856079005E-3	2.3440261329044304E-3	2.3459246031785098E-3	2.3463316888016009E-3	2.3446529478598197E-3	2.34167389290815E-3	Frequency of excitation (rad/s)
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input of +.030 (0.75)
vane | Maximum displacement input + 031 (0.8)
@0y 1164 (45) Transmissibility: <4:1

Conforms to MIL-E-5400C

NOTE: MAX. ATTACHING
23B(605) ~  BOLTLENGTH LOADING LIMITATIONS:
~184(49.2) ~  INTOCAPS .275 (7) Just prior to abutting snubber, load corresponding to a continuous
1ia.20 UNC-28 (suFFIX a)_acceleration of at least 2 G. Loads correspondina o at least 10 G
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static Load

caD
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V10222M7201C
V10z22u7201CL
VA0Z22M7202C
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V10222M7203C
V10Z22u7203CL
VA0Z22M7204C
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V10222-7212AL VA0722.7212BL | Viozzamr212CL
*Long cap, unloaded height 1.76 (44.6) loaded height 1.61 (41) available on request.
L atend of Catalog Number stands for Long Cap type.

“To be discontinued when present stock is depleted.
CLICK CATALOG NUMBER TO CHECK PRICE AND AVAILABILITY.

155-275

255-5.00

440-9.90

£20-1235

2901085

15.40-3085

17.85-39.70

36.30-48.50

44107275

7275-132.30

132.28-24251

TYPICAL TRANSMISSIBILITY CURVE
as a function of applied load

[
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0
FREQUENCY Hz
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s start

1 [kg _ 1 [Awg _ 1

\/Ag = const.

frm — [—=

VW - VW

(22)

Accordingly, such vibration isolators are called CONSTANT NATURAL FREQUENCY (or CNF) ISOLATORS. This means
that a mount will give the same degree of isolation for a broad load range, with the ratio of upper load limit and lower load limit
up to and exceeding 20:1 [1]. An example of a CNF isolator is Ring Mount \V10Z47M in this catalog.

Besides the convenience of using the same isolators for widely different objects, CNF isolators have many other advan-
tages. The tolerance on stiffness of constant stiffness (linear) isolators with rubber flexible elements is usually about +17%.
Such wide tolerance leads to a need for greater safety factors in order to achieve the required degree of isolation, and thus
to softer isolators. The soft isolators are undesirable since they may result in a shaky installation. CNF isolators, on the other
hand, are very robust and variation of rubber hardness due to production tolerances do not influence the natural frequency
significantly [1]. Other advantages of CNF isolators are addressed below in Section 6.0.

The other way in which a stiffening spring affects the dy-
namic performance of a system is to make the natural frequency
"input sensitive". As the amplitude increases, so does the dis-
placement. Consequently, that stiffness increases as well. The
natural frequency (f,) increases also. Figure 24 [5] shows a
comparison between the way frequency f,, changes with ampli-
tude for a linear spring (a) and a hardening spring (b). As can
be seen, with a hardening spring, f,, increases with amplitude.
Without going into the mathematical treatment, it should be
appreciated that the actual responses for various inputs will be
as shown in Figure 25 [5]. It can be seen that the resonant point
actually changes with different inputs. A softening spring is added
for comparison.

(a)
Figure 24

fn 0
(b)
Amplitude of Linear (a) and
Hardening (Nonlinear) (b)
Springs as a Function of f,

n
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Another property of mesh mounts is demonstrated by Figure 26 [5]. As can be seen, in practice there is a sudden sharp
drop from the resonant point, ensuring that isolation is achieved almost immediately. However, it is again safer to assume
that isolation does not begin until V2 f, is achieved.

Free vibration
"backbone”

The hatched areas indicate
the region of instability.

»

Figure 26 Theoretical Frequency Response Curve for a Hardening Spring Type Resonant System

5.0 MULTIDEGREE OF FREEDOM SYSTEMS, COUPLED MODES

Figure 27 demonstrates that there are six independent ways in which a body can move; i.e., it has SIX DEGREES OF
FREEDOM. The reader must be aware from this that there is a potential of six independent natural frequencies, as well as
possible coupled modes of vibration.

s start
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30.39

THEORY OF VIBRATION ISOLATION

tion of the supported cquipment above
and below the static equilibrium posi-
tion, as indicated in Fig. 30.32. Thus, the
natural frequency is determined solely
by the stiffness characteristics in the
region of the isolator deflection.

NATURAL FREQUENCY

LOAD F, LB —

STATIC
EQUILIBRIUM In determining the natural frequency of

50 a nonlinear isolator, it is important to
A note whne;lnezl or not a]l‘ the load rsl;sudl\s
DEFLECTION 3, IN.— rom the dead weight of a massive body.

The force F on the isolator may be
FIGURE 30.32 Typical force-deflection char-  greater than the weight W because of a
acteristic of a tangent hardening isolator. belt pull or sustained acceleration of a
missile. Then the load on the isolator is

F=

W (30.57)

where 1, is some multiple of the acceleration of gravity. For example, 1, may indi-
cate the absolute value of the sustained acceleration of a missile measured in “num-
ber of g's.”

Characteristic of Tangent Isolator. It is convenient to define the force-
deflection characteristics of a nonlinear isolator having increasing stiffness (harden-
ing characteristic) by a tangent function:®

Zkohe lan( L ) (30.58)

2h,

n

where Fis the total force applied to the isolator, kq is the stiffness of the isolator at
zero deflection, 8 is the deflection of the isolator, and . is the characteristic height
of the isolator. The force-deflection characteristic defined by Eq. (30.58) is shown
graphically in Fig. 30.33A. The characteristic height &, represents a height or thick-
ness characteristic of the isolator which mav be adiusted empirically to obtain onti-

&2 [ %s = 7
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Fig. 1. Typical horizontal and vertical isolation systems: (a) pendulum horizontal isolator and (b) mass—spring vertical isolator k = (mg/),
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Fig. 4. Force and base motion nonlinear isolators considered in Ref. [30]: (a) force isolation and (b) base motion isolation.

On the one hand, the damping force due to dashpot clearance is normally characterized by a constant
damping coefficient and represents linear proportional damping. On the other hand, the damping force due to
the orifice is nonlinear with a variable damping coefficient and is a function of internal geometry, frequency of
flow oscillation and Reynolds number [31]. The nonlinear damping component usually causes a significant
shift of the resonant frequency to a smaller value, compared to the linear damping case. For a two-degree-of-
freedom system, the nonlinear damping was found to provide better vibration control in the frequency range
between resonance peaks and an increase transmissibility response in the range beyond the second resonance.

Note that in nonlinear isolators the transmitted signal may contain subharmonic, superharmonic, and
sometimes chaotic behavior. Thus, the transmissibility defined by the linear theory of vibration isolation
should be redefined by using a suitable performance index. Lou et al. [32] proposed the ratio of the rms values
of the response to the excitation, i.e.,

TR, = — VE o))

howtoda Khale erature - 3 = o o T
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suspension
wire

Fig. 14. Schematic diagram of the Roberts linkage isolator with a suspended load from the wire PM [111].

The stability theory of buckled and post-buckled elastic structural elements under static load is well
documented in many Refs. [113-128]. It was demonstrated that the neighborhood of an equilibrium state
could be explored analytically by means of a perturbation approach. The most important problems include

s cnzoLy
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static energy stored in a cantilever beam and torsion-crank, respectively. The reduction of resonant frequency
of these systems is discussed in the next sub-sections.

4.3.1. Cantilever with magnetic anti-spring

The cantilever beam can preserve constant stress over its surface if it has a triangular shape as seen from the
top view with the wide base attached to the base and the triangle apex at the free end. This isolator was first
proposed for use in gravitational wave detectors by Blair et al. [159] and later considered by Ju et al. [165] and
Ju and Blair [160]. The free end of the cantilever beam is fitted with magnets, which strongly repel and try to
drive the mass away from the normal operating position [166]. The issue of creep in metal cantilever spring

suspension systems was considered together with some long-term observations of inelastic creep in carbon
2 cnzntiz o - -[@ame
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where k%> = P/2EI. Integrating both sides with respect to , gives

dy\’ .
%(di:) = —k*[sin ¢ — cos ¥ tan Y] + C.

At x = /2, the bending moment vanishes, i.c., (dl///ds)w:% =0, and thus C = 0. Accordingly, Eq. (5
be written in the form

d

Ve i g g sin 6 cos y
a_k 2(coswmnllzo—slnllz)_slnw@_cosd/a. (53)
From Eq. (53) it is possible to write

dy
k[2(tan , cos ¥ — sin '’ 9 =

W&
k{2(tan Yo cos § — sin §)]'/2”

dx =cos yds =cos ¥

dy = sin yds = sin § (55)

Fig. 34. Schematic diagram of deflected under static load of a flexible beam and free to slide at two knife edge supports.
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addressed in the preceding subsection. This device is a fixed-end
elastic beam with a rectangular cross section whose rotational de-
grees of freedom around a neutral axis at the supports are released
as shown in Fig. 3. By rotation of the beam around its neutral axis,

sliding collar
connection rod

<—— connection joint

™~

transverse loading direction
support

ball bearings

(b)

Fig. 3. (a) 3D view of the innovative variable spring; (b) 2D view of the innovative variable spring connected to the supports with its cross section at
the middle for § = 90
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Fig. 4. Principle of superposition

XDy
TI9R2E(II, - 12

V2

(8¢)

The compatibility of displacement at the position of the
transverse support can be written as

Wip + Wap =0 (&)

Substituting Egs. (85) and (8) into Eq. (9) yields
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mum. This variable stifiness device is capable of altring its sifi-
ness in a smooth manner between minimum and maximum levels
according to Eq. (13). The maximum and minimum stiffness are

udy develops a new SATVA on the basis of the proposed SAVS
device. This SATVA consists of the SAVS device connected to a
mass as shown in Fig. 6.

JOURNAL OF ENGINEERING MECHANICS © ASCE / JUNE 2011 / 393

Downloaded 19 Mar 2012 to 134 83.1.242. Redisribution subject to ASCE license or copyrigh. Visit nitp:/www. ascelibrary.org

Fig. 6. Proposed SATVA

Vibration Control of a SDOF System by the
Proposed SATVA

As a case study, the efficacy of the proposed SATVA for suppres-
sion of undesirable transient vibrations during the start-up of a
rotating machine is investigated. The example is adopted from
Walsh and Lamancusa (1992), but with different parameters.

Formulation

Consider a vibratory machine equipped with a SATVA. This inte-
grated system can be modeled as a 2DOF system, as schematically
shown in Fig. 7. The governing equations of motion of the system

Internet £

1(s)
1,

Fig. 8. Frequency of excitation

m¥i (1) + (e + e (1) — extalt) + (ki + ka(1))x (1)
—ka(t)xa (1) = £ (1)

mao(1) — eai(1) + eala(f) — ka(1)x1 (1) + ko (D)xa() =0 (14)

where m,, ¢, and k; = mass, damping capacity, and stiffness of the
primary system, respectively; m,, ¢,, and ky(f) = mass, damping
capacity, and adjustable stiffness of the absorber, respectively;
x1(1) and x;(f) represent the primary and absorber displacement,
respectively; a dot denotes a derivative of time; and f(r) = excita-
tion force, which is assumed to arise from a rotating unbalance of
‘mass m and eccentricity of r whose frequency varies according to
Fig. 8. This excitation simulates the vibrations produced by the
rotating machine during the start-up period and can be defined
as (Walsh and Lamancusa 1992)

1< e
She o)
-8 wndo,

mr(an) sin(ar?/2) = mracos(ar /2),

Meda,
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Figure 1-5: diagram of Amplitude and Phase for system with different damping ratio and frequency ratio
(Tustin 2006)

The so called frequency response of the system is shown in Figure 1.5 plot and it is one of the

most essential issues in forced vibration. When the forcing frequency of a lightly damped

system gets close to the natural frequency (r ~ 1) the amplitude can extremely magnify,

representing what is called resonance. In rotary machinery systems, any rotational speed that

excites a resonant frequency is pointed as a critical speed.

Reducing the amplitude of vibration can be achieved by adding damping to the syste:
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