charged particle trajectory simulations in planetary magnetic fields
William O’Brien, University College London, August 2016.
The results of simulation of work, in which the trajectories of proton and electron in planetary magnetospheres were simulated, is discussed.  Most of the results included here are from trajectories in a best fit dipole to Earth’s magnetic field.  Much of the work was carried out was to test the validity of newly developed simulation code, which was written in Matlab. Sections of code were written which made it possible to determine the key parameters, namely the equatorial gyro-period, bounce period, drift orbit period and mirror point latitude, automatically and at least as well, if not better, than could be done manually.  Generally, there was a strong agreement (better than 4%) between the parameters calculated from the simulated trajectories compared to the values predicted using well-known equations.  In some instances, particularly where highly energetic particles with a small equatorial pitch angle (the angle between its velocity and the magnetic field) and a large L value were simulated, the parameters deviated quite significantly from the predicted values.  This indicates that the first adiabatic invariant (the particle’s magnetic moment) has been violated.  Simulations were also carried out involving protons in Jupiter’s magnetic field using an axisymmetric model of the magnetodisc field.  Results obtained so far so are limited due to the greatly increased computation time needed to carry out the simulations.  Preliminary results show that lower energy protons, ~1 MeV, show fairly regular and consistent periodic motion within the plasma disc region.  This motion is rather less periodic and regular for 10 MeV protons and that of 100 MeV protons is rather peculiar.  The successful development of the simulation code opens up many new avenues for research.
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Knowledge of magnetism dates back to prehistory (circa 7th century BC).  In 1600, William Gilbert was the first to realise that the Earth was itself ‘a great magnet’ and is the reason why compass needles point towards the north.  He correctly postulated that there must be iron within the Earth [1-2].  We now know that the Earth’s magnetic field is generated by the convection of iron in the liquid outer core which, assisted by the coriolis force, creates a geodynamo.  The Earth’s magnetic poles are constantly migrating and the field reverses direction roughly every 450,000 years [1-2].  Life on Earth owes its existence to the Earth’s magnetic field.  Were it not present, the atmosphere would be considerably less dense due to the solar wind and we would be subject to bombardment by cosmic rays.  The work of physicists such as Michael Faraday and James Clerk Maxwell in the 19th-century revealed that there is an intimate link between magnetism and electricity and so introduced a new branch of physics, called electromagnetism [3].  
In outer space, charged particles are influenced by the Earth’s magnetic field.  High energy electrons, protons and ions can become trapped in the Earth’s magnetosphere in regions known as the Van Allen belts or radiation belts (or zones) [4-6].  It is important for us to understand the dynamics of the radiation belts because, if spacecraft enter these regions, sensitive electronic equipment can be affected.  The Hubble space telescope, for example, is switched off when it enters most energetic regions.  The radiation belts can be harmful to humans on board spacecraft if exposed for extended periods.  We try to avoid sending manned spacecraft through the most energetic regions, particularly those of the inner proton belt.  The magnetic field pattern in the Earth’s inner magnetosphere (up to 6 Earth radii) is, to a reasonable approximation, dipolar.   Beyond a few Earth radii it becomes distorted by the solar wind; it is compressed on the dayside and greatly extended on the night side to form the magnetotail [4-6].  
The giant planets are much further away from the Sun and, as a result, the solar wind has less influence on the dynamics of their magnetospheres.  Jupiter’s radiation belts are very much more extended than that of the Earth and contain much higher density of highly energetic (>1 MeV) ions [7].  In 1955, Burke and Franklin first reported the detection of radio emission at 22 MHz from Jupiter.  This was synchrotron emission from radiation belt particles and was the first piece of evidence that indicated that Jupiter has a very intense magnetic field [8].  Saturn also has radiation belts, but they weren’t discovered until Pioneer 11 visited in 1979.  Its radio mission is very much weaker than that of Jupiter and much of it is in a frequency range (< 1 MHz) that cannot penetrate the Earth’s ionosphere.  Uranus and Neptune also have radiation belts.  Our knowledge about these is very sparse as the only measurements we have come from the very brief flybys of Voyager 2 [7].
Jupiter’s magnetosphere is approximately dipolar within ~6 Jovian radii.  The magnetic field structure is inflated at greater distances near the equatorial plane.  The stretching is the result of thermal pressure gradients and large centrifugal forces generated by the planet’s fast rotation rate and forms a ‘pancake-like’ structure known as the magnetodisc [9-11].    The pressure comes from comparatively cold plasma that is added to the magnetosphere by Jupiter’s volcanically active moon, Io.  Io spews out up to 1,000 kg of material every second [12].  Some of the ejected gas becomes ionised.  These ions are then accelerated and heated by the rapidly rotating magnetic field to create a co-rotating ring of plasma, known as the Io torus. Plasma from the torus spreads outwards within the magnetodisc to form a plasma sheet.  
Similar phenomena take place at Saturn. The existence of Saturn’s magnetodisc was hypothesised following measurements of the ring current taken by Pioneer 11 and Voyager 1 [13].  Its existence was confirmed following measurements taken using Cassini’s magnetometer, MAG, in 2005.  Courtesy of the Cassini mission, it was also discovered that the main sources of plasma loading are the ice geysers, or cryovolcanoes, of its icy moon, Enceladus [14-16].  They can eject up to 200 kg of water ice per second.  Saturn’s radiation belts contain a high density of water-based ions as a result [7].
It is not possible for us to trace the trajectories of individual particles in a planetary magnetic field but predictions about how they behave can be made by carrying out simulations.  In this report, the results of simulation work are described.  In each simulation either an electron or proton, with an assigned kinetic energy and initial pitch angle (the angle between the magnetic field and the particle’s initial velocity vector), was initially positioned on the equatorial plane.  The particle’s subsequent motion, influenced only by the Lorentz force, was simulated.  Most of the results included here are from simulated trajectories of particles in a best fit dipole to Earth’s magnetic field.  Much of the work was carried out to test the validity of newly developed simulation code, which was written in Matlab.  Subsequently, simulations of protons in the Jovian field were carried out but with an axisymmetric model of the magnetodisc field was incorporated into the model.
In section 2, some of the basic principles of single particle dynamics are explained.  A description of the dipole field model is included.  Further information about the magnetospheres in the solar system is provided in section 3.   The simulation code that was written to perform the simulations is described in section 4.  The results are described in section 5.  Conclusions and possibilities for further work are mentioned in section 6. 
[bookmark: _Toc460358826]Charged Particle Dynamics
[bookmark: _Toc460358827]The Lorentz force and gyro-motion
Consider a single particle in an electric field, E, and a magnetic field, B that are both uniform and time independent.  If this particle has a charge q and is moving with a velocity, v, it is subject to the Lorentz force.  This force, F, is given by the equation 

If there is no electric field, the equation reduces to

If the vectors are written as

the cross product, v × B is equal to 

If B is parallel to the z-axis ( = B k), it follows that

If the particle’s mass, m, remains constant with time, we can write

and so

If both equations are differentiated with respect to time

We can now write two equations of motion

where

g is the angular gyro frequency.  One possible pair of solutions to equations 2a and 2b are
vx = vcos(gt + )  and   vy = -vsin(gt + )
where v is the particle’s speed perpendicular to the direction of the B-field (v2 = vx2 + vy2) and  is a phase angle.  v is time-independent.  In essence, at all times the particle is accelerated in a direction that is perpendicular to that of both the field and its velocity.  If v‖ = 0, the particle’s speed parallel to the B-field, the particle remains on the same plane and the motion is circular.  If v‖ (which = vz in this example) is non-zero, the particle follows a helical path.  This motion is depicted in figure 1.1.
The radius of the particle’s circular path, rg, in the plane perpendicular to the magnetic field can be calculated by equating the Lorentz force to a centripetal force


rg, is known as the Larmor radius, cyclotron radius or gyro-radius [4-6].    The angle between the particle’s velocity and the field direction, which is known as the pitch angle, remains constant throughout this motion.  It is often convenient to speak of the guiding centre of the particle.  As there is no acceleration in the direction parallel to the field, the particle’s guiding centre is free to travel along the field lines at a constant speed (see figure 1.2).
The period of time taken for the particle to complete one gyration is known as the gyro-period
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Figure 1.1	An electron moving through a magnetic field is subject to the Lorentz force which causes it to move in a helical path.  a) The motion appears circular when viewed along the length of the field lines.  The crosses represent the magnetic field, which is directed into the page.  b) Electrons and protons gyrate around field lines in opposite directions. 
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Figure 1.2	The angle between a gyrating particle’s velocity vector and the magnetic field, α, is known as the pitch angle.  The guiding centre moves parallel to the field with a constant speed, v|| (= v cosα).  Both v and α remain constant if the field is uniform.
The gyrating charged particle can be regarded as a tiny current loop.  This current loop has a magnetic moment which is equal to the current flowing around the loop multiplied by the area of the loop.  The loop current, I, of a single particle is equal to qv/C where C is the circumference of the loop.  We can rewrite this in terms of the gyro-radius,

The magnetic moment,  is equal to

Substituting in the equation for the gyro-radius (equation 1),

Provided that v << c,  is equal to the kinetic of the particle that results from its motion perpendicular to the field, W, divided by the magnetic field strength.

[bookmark: _Toc460358828]The invariance of 
In any physical system, a periodic variation that is repeated consistently over and over implies that a physical property of the system is being conserved.  In the case of gyro-motion, conserve property of interest is the magnetic moment.  The magnetic moment of a gyrating particle is an example of an adiabatic invariant.   An adiabatic invariant is not necessarily an absolute constant, such as the total energy of the system.  It is a quantity that is permitted to vary over short timescales but remains roughly constant over timescales comparable to that of the periodicity concerned. 
The particle’s total kinetic energy, W, is equal to W + W‖.  W must remain constant all times and positions for a single particle in a system where there are no electric or gravitational fields.  A pure magnetic field can change the direction of a particle’s velocity but not its magnitude because the Lorentz force always acts perpendicularly to the direction of motion.  Therefore, we can state that

Using equation 6, we can write

When a charged particle moves into a region in which there is a magnetic field gradient, it experiences a gradient force (Fgrad) which acts in a direction opposite that of the gradient vector,

If Fgrad is parallel to v||  and field gradient from the particle’s point of view is increasing, the particle experiences a force that opposes the motion in the direction parallel to the field.  The deceleration along the direction of field, a‖, is therefore

where dl is the incremental length along a field line.  If follows that

As   , we can conclude that

Substituting into equation 7,


This tells us that  must remain constant.
An adiabatic invariant, Ji, has an action integral associated with it.  The integral has the general form

where pi and qi are the canonical momentum and position in Hamiltonian mechanics associated with the motion concerned.  In the case of gyro-motion, the action integral, J1, is

where ds represents an incremental distance around a gyro orbit and v, as before, is the particle’s speed perpendicular magnetic field.  If the magnetic field is uniform,

As  is invariant, J1 is too.  It also follows that the amount of magnetic flux enclosed by a gyro orbit remains constant,

The invariance of  only completely holds under the prescribed conditions in which there are no electric fields and a magnetic field configuration does not vary with time.  If the magnetic field configuration varies with time, electric fields are induced as a result of Faraday’s law.  However, the invariance holds well as long as the resulting change in magnetic field varies little during a single gyro orbit.  To express that another way, a particle is able to keep its magnetic moment roughly constant provided that it has sufficient time to adjust its gyro-orbit and conserve the amount of magnetic flux passing through the gyro orbit.  The invariance of  can also be violated if the size of the gyro-radius is large compared to spatial variations in the field [13].  


[bookmark: _Toc460358829]Cyclotron and synchrotron radiation
Whenever a charged particle is accelerated or decelerated it emits radiation, usually at radio wavelengths.  This radiation is often referred to as bremsstrahlung (braking) radiation or, in the special case when particles are moving in a gyratory orbit, cyclotron radiation.  Most of the radiation emitted by non-relativistic gyrating particles is at a frequency equal to the gyro frequency (= 1/g).  There is usually some emission at higher harmonic frequencies due to imperfections in the emitting region.  If the gyrating particles are highly relativistic, the emitted radiation is generally referred to not as cyclotron radiation but synchrotron radiation.  The synchrotron radiation emitted by highly relativistic particles is spread over a continuous range of frequencies, rather than at discrete frequencies, and is at least partially plane polarised in the plane of motion [3].
The overall power radiated by a particle undergoing gyratory motion is approximately equal to

where    It means that a free gyrating particle is gradually losing energy and over time the gyro radius shrinks as a result.
[bookmark: _Toc460358830]Magnetic trapping
Let us now suppose that an electron is moving in a helical path through a uniform magnetic field, gyrating around the field lines, but then encounters a region in which field strength is increasing.  As was mentioned in the section 2.3, such a particle feels a gradient force that decelerates its guiding centre motion.  Using equation 8, we can write

Figure 1.3 shows what can happen to an electron when it moves from the region of lower magnetic field strength, Bmin, into a region of higher field strength Bmax.  The electron’s initial guiding centre velocity, v||, must exceed a critical value if it is to be able to penetrate all the way through the field gradient region.  v|| depends on the electron’s kinetic energy and its initial pitch angle.  Equation 10 tells us that the restoring force is proportional to the electron’s kinetic energy.  So the outcome is only dependent upon the electron’s initial pitch angle. 
The magnetic moment, can be expressed in terms of the pitch angle

As  is invariant, we can easily predict what the pitch angle of the electron will be in the high field region if it is able to penetrate the field gradient region 

whereαmin and αmax are the pitch angles in the low field and high field regions respectively. We can deduce a formula for the loss cone angle by setting αmax to 90°.

If the min > αloss, the electron will be reflected back within the field gradient region.  This is known as magnetic mirroring.  If the  < αloss, the electron will escape into the region of higher field [4-6]. 
The type of field configuration shown, in which a region of weak field is surrounded by two regions of stronger field, is known as a magnetic bottle.  It can be used to confine a high-energy plasma for use in fusion reactors [17].
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Figure 1.3	a) An electron moving with a large initial pitch angle,  is trapped within the magnetic bottle.  b) An electron with a smaller initial pitch angle can penetrate the field gradient region and no mirroring can take place.
If a particle is undergoing bounce motion between two mirror points, as happens when trapped inside a magnetic bottle, there is a second adiabatic invariant, J2.  It is equal to the particle’s parallel momentum (momentum parallel to the field between the mirror points) integrated over a complete bounce cycle (the time taken for it to travel from mirror point to the other and back again),

J remains constant provided that magnetic field structure through which it is bouncing varies very little within a single bounce period [5].


[bookmark: _Toc460358831]Magnetic gradient and curvature drift
Magnetic gradient drift arises when particles gyrate in a magnetic field that has a significant gradient perpendicular to the field direction [4-6].  As the particle moves through its gyro-orbit the magnetic field strength varies very slightly, due the field gradient, and so the effective gyro radius also changes.  The resulting motion, when viewed along the field lines is depicted in figure 1.4.  The particles drift in a direction that is perpendicular to the field and to the field gradient.    The drift velocity, vd, is given by the formula
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Figure 1.4	Magnetic gradient drift motion of an electron and positively charged ion.
Curvature drift takes place whenever a particle gyrating around the field line that is curved.  A centripetal force is necessary to keep the particle “attached” to the same field line,

where RC is the radius of curvature vector.  It results in a drift velocity that is perpendicular to both magnetic field and Rc,

If the magnetic field pattern is cylindrically symmetric, such that the component of the field in the azimuthal () direction is zero throughout,.  In this special case, it is easy to add the gradient and curvature drifts together

In a cylindrically symmetric magnetic field, vd is always in the + or direction. The result is that charged particles orbit around the magnetic axis.
There is a third invariant, J3 or , which applies to a system in which a particle moves in an orbit around an axisymmetric magnetic field.  It is an integral of the angular drift velocity over the course of a single revolution around the planet,

where  is the azimuthal angle.  
d can also be expressed in terms of the magnetic moment of the axisymmetric system, M [5],

The third invariant implies that the flux contained within the orbit of drifting particles in an axisymmetric magnetic field remains constant.  The particles will move into different orbits to keep Φd constant in response to a change in the magnetic field pattern as long as the change happens comparatively slowly (on timescales shorter than the drift period).
[bookmark: _Toc460358832]Particle dynamics in a dipole magnetic field
The nonexistence of magnetic monopoles leads to the well-known Maxwell equation, .B = 0. In the absence of electrical currents, the vector field, B, can be described as the gradient of a scalar potential, V,

It follows that  [2].  When making predictions as to how charged particles behave in a planetary magnetic field it is common, as a starting point, to approximate magnetic field pattern as that of a dipolar field.  The field pattern produced by a single current loop is dipolar.   In the dipole approximation, the magnetic scalar potential at a position relative to the planetary centre defined by the vector, r, is given by

where M is the magnetic moment vector (with magnitude M),  is the unit vector parallel to r and  is the angle between the two vectors.  The magnetic dipole field components as a function of position are

Equation 16 tells us that the field strength along the polar axis is twice as strong as it is on the equatorial plane for the same r.   The modulus of the field is

where  is the magnetic latitude ( = 90- )[footnoteRef:2]  [5].   [2:  The magnetic latitude is measured from the magnetic equator.  As with geographical latitudes, a positive refers to a point north of the equator and a negative latitude refers to a point south of the equator.] 

The McIlwain parameter, L, is defined

where RP is the planet’s radius.  In a dipolar field, all points of equal L lie on the same field line.  Rewriting equation 18 in terms of L

where BE is the field strength at the planet’s equator.  On the equatorial plane, the formula simplifies to

Figure 1.5 shows the familiar dipolar field pattern.
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Figure 1.5	The dipole field pattern of a hypothetical planet.  The circle marks the planetary surface.  Field lines are marked with the appropriate McIlwain (L-shell) parameter.
As the field is stronger at high magnetic latitudes, charged particles residing near the equatorial plane are inside a rather distorted magnetic bottle.  As was mentioned in section 2.4, the fate of a charged particle in the magnetic bottle depends only on its pitch angle in the low field region.
Let us suppose that a particle is initially on the equatorial plane and has a pitch angle equal to αeq. As it moves along the field lines towards one of the poles it enters a region of increased field strength.  As discussed in section 2.4, in order to conserve both kinetic energy and magnetic moment, the pitch angle must increase.  When that angle reaches 90°, the particle is at its mirror point.  Using equations 11 and 20, we can deduce that 

where Bm is the field strength at the mirror point.  This tells us that the mirror point latitude depends only upon the pitch angle of the particle on the equatorial plane.  It does not depend on the particle’s charge, mass or kinetic energy.  The mirror point latitude is not dependent upon L, but the radial position of the mirror point, rm, is dependent upon it

If rm is below Rp, it means that a gyrating particle will collide with the planet’s surface before reaching the mirror point and become ‘lost’.  We can find an equation for the loss cone angle by placing the mirror points on the planet’s surface.  

If we set m equal to surf, the latitude angle at which the field line in question intersects the planet’s surface,

where Bsurf the field strength at the point where the field line intersects the surface.  Equation 22 is equivalent to loss cone angle formula for the simple magnetic bottle (equation 12).  From equation 19

as r = RP at the planet surface.  We can therefore rewrite equation 22 it in terms of L,

Figure 1.6 shows a distribution of loss vs. L.  The formula for the loss cone angle is only exact if the planet is a perfect sphere and that the particle does not interact with the planet’s atmosphere of the planet if there is one.  
Particles that have a pitch angle greater than the loss cone angle become trapped and, in theory, bounce between the mirror points perpetually.  The particle’s bounce period, b, is the time it takes for a particle to travel from one mirror point to the opposite mirror point and then back to the same mirror point. It is calculated by integrating the inverse of v‖ over the length of the field line between the mirror points twice

where m+ and m- denote the mirror points.  Now 

and, using equations 11 and 22,

so we can write,


Γ can be solved numerically.  Using an approximate solution for Γ, we have an expression for the bounce period for a charged particle in a dipole field

The result is a fairly weak dependence on αeq.   If the equatorial pitch angle is large, v‖ is small but the mirror points are close to the equatorial plane.  If the equatorial pitch angle is small, v‖ is large but the particle has to travel much further to reach the mirror points [5].

Figure 1.6	loss cone angle as a function of L.
Because the magnetic field is not completely uniform at any point within the dipolar magnetic field, charged particles orbit around magnetic axis as a result of magnetic gradient drift and magnetic tension drift.  The drift velocity varies over the course of a bounce cycle.  The change in magnetic longitude over the course of a bounce cycle is the result of this integral

If we substitute in equations 13, 20 and 24 and rearrange

Using equations 3, 16, 17 and 19 and performing some vector algebra, we can deduce that 

Using this, equation 25, and noting that v2 = v2 - v‖2, we can write

where 

The drift orbital period, d, is equal to 

If we insert equation 28,


The integrals, Γ and Ψ, have to be solved numerically.  The overall approximate solution is

The formula tells us that the drift period depends upon particle’s charge but not upon its mass.  This means that electrons and protons that have the same kinetic energy have the drift same drift orbit period, although they drift in opposite directions.  In the case of the Earth, negatively charged particles drift towards the east and positively charged particles towards the west.
It’s worth noting that the equatorial gyro-period and the bounce periods increase with increasing L but the drift orbit period decreases with increasing L.  The magnitude of the drift velocity is proportional to L2
It should be stressed that all the single particle dynamics described in this section are only valid in regions of outer space where the particle density is sufficiently low that electromagnetic interactions and collisions between individual particles can be neglected.
[bookmark: _Toc460358833] Relativistic particle dynamics
In all of the equations quoted so far, it has been assumed that the velocity of the particle is much smaller than speed of light.  However, this is not the case for the highest energy protons found in planetary radiation belts and even less so for the electrons.  Consequently, in the work investigated here, it is necessary to include relativistic corrections.  
The momentum, p, of the relativistic particle is equal to 
p = m0v
where m0 is its rest mass.  The kinetic energy the kinetic energy of the particle is given by the equation
K.E. = (-1)m0c2      (30).
It is common practice to express kinetic energy of particles in kilo electron volts (keV) or mega electron volts (MeV).  With regards to gyro motion, equation 1 becomes, with the relativistic correction,

and the equations of motion become


In a dipolar magnetic field on the equatorial plane, this becomes

The formulae for the gyro-radius and magnetic moment become

and for the magnetic moment

The formula quoted for the bounce period in section 2.6 (equation 28) is still valid the relativistic particles.  However, one should note that W is still equal to ½m0 v2, which is not equal to the kinetic energy for relativistic particles.  To avoid possible confusion, it might be shrewd to rewrite the equation
 
The formula previously quoted for the drift orbit period (equation 29) is unchanged except for an additional  factor on the lower line of the quotient,

[bookmark: _Toc460358834]Planetary magnetic fields
The Earth, Mercury and all of the giant planets in our solar system each have their own internally generated global magnetic field.  Some of their properties are listed in table 3.1.  Mercury has a large core compared to its size, composed of molten iron.  As with the Earth, it is believed that convection within the liquid core drives a geodynamo [18].  Mars has no detectable global magnetic field but has locally magnetised regions.  These crustal magnetic field regions were first detected by Mars Global Surveyor and the fields originate from the Martian crust [19].  This residual field provides a fossil record of Mars’ thermal and geomagnetic history and suggests that the planet had a global magnetic field in the past.  Attempts have been made to measure a magnetic field at Venus but none has been detected.  If it had one in the past, there is no fossil record in Venus’ crust as the temperature of the crustal rock is above its Curie point[footnoteRef:3] [18]. [3:  If the temperature of a material is above its Curie point, any magnetisation created within it by an external magnetic source cannot be retained if the source is removed.] 

Jupiter’s magnetic moment is very much larger than that of any of the other planets.  It is 18,000 times greater than that of Earth.  Its magnetic field is generated by convection driven flows of liquid metallic hydrogen in its interior.  This reservoir of liquid metallic hydrogen that surrounds the core is vast.  It lies between 0.13 and 0.76 Jovian radii [20-22].  Its magnetic axis is inclined to the rotation axis by 9.6, leading to periodic changes in the synchrotron emission in the radiation belts while the planet rotates.  Accurate measurements of such emission have made it possible to accurately determine the planet’s rotation period of 9 h 55 min 29 s [8].  Saturn’s magnetic moment is only about 1/30 that of Jupiter.  The planet’s composition is very similar to that of Jupiter and has a similar rotation rate but its metallic hydrogen volume is very much smaller; it lies between 0.21 and 0.4 Kronian radii [22].  There is almost no angular offset between magnetic and rotational axes.  As a result, it has been difficult to accurately measure Saturn’s rotation rate [8].
The magnetic topologies of Uranus and Neptune are both somewhat peculiar in that there is a very large tilt between the rotation of the magnetic axes and their magnetic axes are significantly offset from the respective planetary centres.  The mechanism for field generation is not clear but it is thought to originate from a thin layer of superionic water deep inside the planets [25-26].
[bookmark: _GoBack]An indication of the relative sizes of magnetospheres of the solar system’s magnetised planets is shown in figure 3.1.  Jupiter’s magnetosphere is so large that, if it were visible from the earth, it would appear larger on the sky than does the moon.  Due to its proximity to the sun and its weak magnetic field, Mercury’s magnetopause (the boundary at which the solar wind ram pressure is balanced by the magnetic pressure due to the planet) on the dayside is only a few thousand kilometres above its surface.
Table 3.1	Properties of planetary magnetic fields [22]
	
	Rotation period
(R = retrograde)
	Magnetic
dipole moment
(Tm3)
	Field at equator (gauss)
	Polarity same as Earth’s?
	Angle between rotational and magnetic axes
	Magnetic axis offset
(fraction of planet’s radius)
	Typical  magnetopause distance (planetary radii)

	Mercury
	58.65 days
	4.9 × 1012
	0.002
	Anti-parallel
	4.5
	
	1.5

	Venus
	243 days (R)
	-
	<0.00003
	-
	-
	-
	-

	Earth
	23 h 56 m 4.2 s
	7.9 × 1015
	0.305
	Anti-parallel
	11.5
	0.02
	10

	Mars
	24 h 39 m 35 s
	-
	<0.0003
	-
	-
	-
	-

	Jupiter
	9 h 55 m 29 s
	1.5 × 1020
	4.2
	parallel
	9.6
	0.1
	80

	Saturn
	10h 39.4 m
	4.2 × 1018
	0.20
	parallel
	< 1
	0.04
	20

	Uranus
	17 h 14 m (R)
	3.8 × 1017
	0.23
	parallel
	58.6
	0.3
	20

	Neptune
	16.11 h
	2.2 × 1017
	0.006 – 1.2
	parallel
	46.8
	0.55
	15
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Figure 3.1	The relative shapes and sizes of magnetospheres of the magnetised planets in the solar system.  The solar wind is emanating from the left-hand side in each case [4].

[bookmark: _Toc460358835]The Earth’s magnetic field
In 1838, Carl Friedrich Gauss was the first to describe the Earth’s geomagnetic field mathematically.  In Gauss’ formulism, the gravitational potential, V, due to the Earth as a function of position and time is the sum of the internal potential, Vint (originating from within the Earth) and the external field, Vext, due to currents in the ionosphere.  

Both potentials can be written as a sum of spherical harmonics 


where a is the Earth’s radius and glm, hlm, are now known as Gauss coefficients.  Plm are Schmidt normalised associated Legendre polynomials[footnoteRef:4] [4:  The reader should note the difference in notation used for the Schmidt normalised associated Legendre polynomials, Plm, compared to that of the (unnormalised) associated Legendre polynomials, Plm.] 


Gauss laboriously calculated 24 g and h coefficients and compared these calculations to measurements of the magnetic field that had been taken at 84 locations on the Earth’s surface. The calculations fitted the measurement sufficiently well that he was able to conclude that the magnetic field originates almost entirely from within the Earth and Vext can be neglected [2].
Gauss’ model is now the basis for The International Geomagnetic Reference Field (IGRF).  The Earth’s field is not static and, over time, the coefficients vary.  For this reason, a new version, or ‘generation’, of the IGRF model is introduced every few years.  The 12th generation, IGRF-12, was released in December 2014.  It includes g and h values with l and m orders from 1 through to 13 [23, 24].  The dipole term, g10, is very much the largest, so it should be acceptable to apply the dipole approximation formula described in chapter 2 to predict, roughly, how charged particles behave in the Earth’s inner magnetosphere.
Figure 3.2 shows a World map with the magnetic field strength at the surface overlaid, as predicted by IGRF-12.  Figure 3.3 shows a series of magnetic field maps calculated using the IGRF-12 Gauss coefficients but only up to certain l value.  For the first map, only the dipole term, g10, was used.  As a greater number of terms of added to the calculation, the map starts to resemble that shown in figure 3.2.  Figure 3.4 shows more predicted magnetic field maps.  In those maps, terms up to l = 6 were used throughout but the distance from the Earth was altered.  As we move away from the Earth, the distribution moves towards that of the pure dipole field.
Figure 3.5 shows, a noon-midnight section through the Earth’s magnetosphere.  Planetary magnetospheres are moulded by the solar wind.  The solar wind travels through the solar system at supersonic speeds ( 450 km/s).  It is slowed abruptly when it reaches a planetary magnetic field and a bow shock forms.  It continues to travel through a region known as the magnetosheath at subsonic speeds and slowed almost to zero when it reaches the magnetopause.  On the night side, magnetosphere is stretched out to form the magnetotail.  The magnetotail is about 50 Earth radii in diameter and several thousand Earth radii in length [4].  Because the magnetic field associated with the solar wind is generally not aligned with the Earth’s magnetic field near the bow shock, particles from the solar wind cannot normally enter the inner magnetosphere.  Near the polar cusps, where the field lines are open (i.e. they extend into interplanetary space), solar wind particles can cascade down into the upper atmosphere.  These particles interact with atoms and molecules in the atmosphere to create the aurorae [4].
The Van Allen belts are ring-shaped regions containing high energy charged particles that are trapped in the magnetosphere.  The particle density within them peaks close to the equatorial plane.  There are two main belts, the inner belt and the outer belt.  The inner belt is predominantly made up of protons plus a small concentration of ions.  It is believed that the highest energy protons, > 50 MeV, are predominantly the result of beta decay from high-energy neutrons, which are created by cosmic ray collisions with nuclei of the upper atmosphere.  The lower energy protons predominantly originate from the solar wind which can enter the inner magnetosphere in the event of a geomagnetic substorm.  The outer belt contains high-energy electrons.    The protons of the inner belt have energies ~10-100 MeV and their density is <10-6 cm-3.   The electrons of the outer belt have energies ~0.1 - 1 MeV and their density is between 10-5 and 10-4 cm-3.  Figure 3.7 shows maps of measurements of flux of proton of three different energy ranges in the belts [4].
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Figure 3.2	Map of the field strength in nanatesla at the mean Earth radius as calculated using IGRF-12 (correct for 2015).  From Thébault et al.  [23].  Coordinates are geographic latitude and longitude (not magnetic).
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Figure 3.3	Magnetic field strength maps, generated by the author, using data from IGRF but only including glm and hlm up to a certain l value (l-limit value).  Coordinates are magnetic longitude and latitude rather than geographic longitude and latitude.
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Figure 3.4	Magnetic field strength maps at a) 1.5 Earth radii, b) 3 Earth radii & c) 6 Earth radii from the Earth’s centre, generated by the author, using data from IGRF but only including glm and hlm up to l = 6.  Coordinates are magnetic longitude and latitude rather than geographic longitude and latitude.
The inner edge of the inner belt lies at L  1.25.  Because the magnetic axis does not quite pass through the centre of the Earth, there is a region of relatively low field strength over part of South America and part of the South Atlantic Ocean.  As can be seen in figure 3.2, the field strength drops below 0.24 G there.  This is known as the South Atlantic anomaly [4-6].  Because of the low field strength, the inner edge of the inner belt lies just 200 km above the Earth’s surface in that area.  The outer edge of the outer belt lies at L  6.6 on average.  Geostationary satellites orbit above the equator at an altitude of 35,786 km, which is right on the edge of the outer belt and so require appropriate shielding.  There is a region in between the two belts, known as the slot region, which is relatively devoid of energetic particles (see figure 3.8).  Resonant interactions between charged particles and whistler waves lead to strong pitch angle scattering; the pitch angles of gyrating particles are forced to change.  If the pitch angle of a gyrating particle drops below the loss cone angle, it will soon be lost to the atmosphere.  These interactions take place in the denser regions of the radiation belts but to a lesser extent.  Particles in those regions can remain trapped for months or even years.  The lost particles are continuously replenished by solar wind and cosmic ray activity [27].
Particles in the inner magnetosphere are trapped as they bounce between the mirror points.  They also, as a result of magnetic curvature and gradient drift, orbit around the Earth (see figure 3.6).  This drift motion forms are current loop around the Earth’s magnetic axis and so particles contribute to the ring current.  The ring current noticeably reduces the magnetic field strength in the equatorial regions.  High energy particles are injected into the ring current population from the magnetotail during geomagnetic substorms.  The third adiabatic invariant implies that a particle will adjust its orbit in order to maintain total magnetic flux included in its orbit (see equation 14).  So if magnetic field strength in the inner magnetosphere drops due to a sudden increase in the ring current, particles in the inner magnetosphere respond by moving into wider orbits [5]. 
The Van Allen belts partially coexist with a region of cool and dense plasma known as the plasmasphere.   The typical plasmasphere particle density is ~1000 cm-3 and temperature ~1 eV.  The plasmasphere can be regarded as an extension of the ionosphere.  It corotates with the Earth, meaning that it orbits at the Earth’s sidereal rotation rate (23 hours 56 minutes).  That period is considerably longer than the drift orbital period of the radiation belt and ring current particles.  The outer boundary of the plasmasphere is called the plasmapause.  It lies between 3 and 5 Earth radii, depending on the level of magnetospheric activity [4].
Figure 3.9 shows proton and ion spectra acquired from measurements of the Earth’s magnetosphere and that of the four giant planets.  It suggests that the density of protons and oxygen ions below 1 keV is greater at the Earth than at any of the giant planets.  However, one should note that the available sets of measurements for the outer planets, particularly Uranus and Neptune, are far from complete.  Clearly, the densities of ions of energy > 1 MeV are greatest at Jupiter.
 [image: ]
Figure 3.5	A noon-midnight section through the Earth’s magnetosphere.  The white arrows indicate plasma flow directions [4].
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Figure 3.6	Particles trapped within the Earth’s magnetic field undergoing bounce and drift motion [6].
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Figure 3.7	Proton flux density maps in the Earth’s Van Allen belts for protons with energy a) > 0.1 MeV, b) energy > 1 MeV and c) energy > 400 MeV [4].
[image: ]
Figure 3.8	A diagram, approximately to scale, showing the boundaries of the Earth’s inner and outer Van Allen belts and the plasmasphere.  The slot region lies in between the two main belts [27].
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Figure 3.9	Energy spectra of ions in the radiation belts of the Earth, Jupiter, Saturn Uranus and Neptune.  The solid lines represent proton spectra and the dashed lines represent heavier ion spectra.  The emitting ions and the L-shell from which the emission originated is given in the legend (H = hydrogen, O = oxygen, S = sulphur and W+ = water) [7].
[bookmark: _Toc460358836]Jupiter’s magnetosphere
Jupiter’s internal magnetic moment is 18,000 times that of the Earth.  The solar wind pressure at Jupiter’s orbit is typically only about 4% that at the Earth’s orbit (0.08 nPa compared to 2 nPa).   As a result, the diameter of its magnetotail is about 300 Jovian radii ( = 2.1 × 107 km), 3000 times greater than that of the Earth.  Jupiter’s magnetotail extends all the way to Saturn’s orbit [11].
As was described in the introduction, gas ejected into space from Jupiter’s volcanically active moon, Io, vastly affects Jupiter’s magnetic field structure.  Io orbits at 421,700 km from Jupiter’s centre (= 5.9 Jovian radii).  It is the most volcanically active body in the solar system, the result of very strong tidal force between itself and Jupiter, and spews out up to 1,000 kg of material every second [12].  Gas molecules become dissociated and ionised by solar ultraviolet radiation.  Sulphur dioxide, SO2, for example, is converted into S+, O+, S2+ and O2+.   These ions are then accelerated and heated by the rapidly rotating magnetic field to create a co-rotating ring of plasma (the Io torus).  This plasma then spreads out to form a plasma sheet.  The centrifugal force serves to confine the plasma in a region close the equatorial plane.  As this comparatively cold plasma moves outwards it is replaced by warmer, less dense plasma from the outer magnetosphere.   The mechanism by which this takes place not well understood but it is believed to be analogous to the Rayleigh-Taylor instability in hydrodynamics, the reason why oil floats on water.  In this instance, the force that differentiates the fluids is not gravity but the centrifugal force.   The warm and cold plasma is linked to flux tubes and so cannot easily mix with eachother and the warm plasma rises to the top (towards the planet) as a result of its buoyancy [28].  The particles in this warmer plasma are adiabatically heated as they approach Jupiter and added to the radiation belts [11, 29].   As we move away from Jupiter, it becomes more difficult for the rotating magnetic field to provide the necessary torque on the plasma to maintain corotation and there comes a point where the plasma rotation starts to lag behind the planetary rotation.  Measurements taken using Voyager 1 observed that the corotation lag starts to become important beyond ~12 Jovian radii and that the plasma rotation velocity was about three quarters of the rotational velocity at 20 Jovian radii [30].  The plasma sheet is sandwiched between magnetic field lines pointing in opposite directions.  Beyond about 40 Jovian radii the plasma sheet becomes sufficiently thin that magnetic reconnection can take place; the field lines in opposite sides of the disc are able to join (see figure 3.11b).  This causes plasmoids (large volumes of plasma) to be ‘pinched off’ from the disc and ejected into the magnetotail [31, 32].  
At Io’s orbit the centrifugal force on a corotating plasma is 18 times greater than the gravitational force on it due to Jupiter [10].  At larger radii the disparity is even greater.  An additional force is necessary to keep the disc stable.  In astrophysical systems, oppositely directed magnetic fields in close proximity lead to the creation of a current sheet at the boundary as a result of Ampère’s law, curl B = 0j where j is the current density vector.  If the azimuthal component of the magnetic field is small compared to the radial and latitudinal components, which generally is the case, the induced current is parallel to the plane of the disc.  As a result, the corotating plasma experiences a Lorentz which accelerates back towards the planet.
The force balance equation at position r can be written

where (r) is the plasma mass density, (r) is the plasma particle density, (r) is the angular rotational velocity, rc is the perpendicular distance from the rotational axis and k is Boltzmann’s constant.  The term on the left-hand side is the Lorentz force per unit volume.  The first term on the right-hand side is the pressure gradient, magnetic plus thermal.  The second term and third terms on the right-hand side are the centrifugal and gravitational forces per unit volume respectively.  If the magnetic pressure and gravitational forces are ignored, it reduces to

In 1986, Gerard Caudal was the first to apply a simplified force balance model to the Jovian magnetodisc in order to determine the magnetic field configuration and the plasma density distribution [10].  He made the assumptions that the magnetic field and plasma distributions are axisymmetric, the magnetic axis is aligned with the rotation axis and that the plasma temperature is constant along any given field line.  None of these assumptions are completely valid but it was a useful starting point.  Gravitational forces were neglected.  
Caudal rewrote the force balance equation in terms of the Euler potential, α.  The Euler potential is constant along any field line and along any flux shell in an axisymmetric field pattern.  In an axisymmetric system, 

The differential equation that Caudal solved was

where  = cos  and g(r,,α) is the plasma source function, determined by the global pressure and angular velocity distributions.  He started with a dipole field pattern, αdip = (1-/r, and used an iterative method to find solutions for α(r,,g) and g(r,,α).  At each iteration he first perturbed the magnetic Euler potential distribution, then calculated a new source function based on that, perturbed that source function and used that to update the magnetic potential distribution.  This process was repeated over and over until convergence was achieved.  In 2010, a very similar method was applied by Achilleos, Guio and Arridge at University College London to determine the respective distributions for Saturn’s magnetodisc [16].   Measurements from Cassini were used to construct the plasma density distribution.  They applied their model to Jupiter’s magnetodisc, reproducing Caudal’s calculation and thus validating the model.  This model is hereafter referred to as the ‘UCL magnetodisc model’. 
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Figure 3.10	Noon-midnight section through Jupiter’s magnetosphere. he magnetic field lines near the equatorial regions of stretched, forming a magnetodisc [11].
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Figure 3.11	a) At large distances from Jupiter, beyond around 20 Jovian radii, the corotation lag starts to become significant.  At the X-line, plasmoids can become detached from the disc following magnetic reconnection events. b) magnetic reconnection can occur whenever a oppositely pointing field lines come very close together [31,32].
Figure 3.12 shows a contour plot of field strength around Jupiter predicted by the UCL magnetodisc model.  Figure 3.13 gives an indication of how the Jovian magnetic field is inflated by pressure and the centrifugal force.  The shape of the field lines shown were derived using the UCL magnetodisc model.  
[image: ]
Figure 3.12	Map of the magnetic field strength around Jupiter generated by the author using UCL magnetodisc model. The units are log10(gauss).
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Figure 3.13	a) Dipole field lines with L-parameters = 2, 4, 6, 7. 5, 9, 10, 11, 11.8, 12.5, 13, 13.5, 14, 14.5, 15.2 and 16.  Selected lines are labelled.  b)  When the magnetodisc model is applied, the field lines are stretched into the shapes shown.  For each field lines shown in a) there is one in b) whose roots coincide on the planetary surface.
[bookmark: _Toc460358837]Single particle simulation
A large number of simulations were carried out in which the trajectories of protons and electrons that were initially placed on Earth’s equatorial plane.  Most were done using a simple dipole field model but a small number were done using a model that incorporates IGRF-12.  Following that, trajectories of protons in Jupiter’s magnetic field were produced, using the UCL magnetodiscs model.  For both planets, the ranges of particle kinetic energies and their initial distances from the planets were selected so as to be representative of the radiation belts of the planets concerned.  Some of the individual trajectories in Earth’s magnetic field are discussed in this section; in order to clearly explain how the program works it is necessary to introduce some examples.  A more complete set of results will be presented in section 5.
In all simulations, particles were only subject to the Lorentz force.  Electrostatic and gravitational forces were neglected.  It is straightforward to prove that is acceptable to neglect gravity.  The Lorentz force on a 1 MeV proton at L = 1.5 on the Earth’s equatorial plane with a 90° pitch angle is 2.0 × 10-17 N.  The gravitational force on it is just 7.3 × 10-27 N, 3 billion times smaller.  Electrostatic forces in the Earth’s inner magnetosphere are not so insignificant.  Solar wind generates an electric field that points in the dawn to dusk direction and causes particles to drift towards the sun, via E × B drift[footnoteRef:5].  This affects the dynamics of lower energy particles further out than ~6 Earth radii.  This has less effect on trapped particles in the inner magnetosphere, but it is an effect that one might wish to introduce in a more complete simulation model [5]. [5:  E × B is pronounced "E cross B”.  The combination of fields causes charged particles to drift in a direction that is perpendicular to both the electric and magnetic fields.] 

Energy lost by synchrotron radiation was ignored.  This is very easy to justify.  Let us consider a 500 MeV proton at L = 1.5 on the Earth’s equatorial plane with a 90° pitch angle.  Using equation 9, the calculated energy loss rate is 5.2 × 10-17 keV / second.  At that rate, it would take 3 billion years to lose 1% of its kinetic energy.  The energy loss rate is rather more significant for electrons; a 1 MeV electron in the same location with same pitch angle would lose 6.3 × 10-8 keV / s. However, it would still take five years for it to lose 1% of its kinetic energy.  None of the simulations discussed here cover periods anything like as long as that.
In all simulations described here, the initial magnetic latitude was set to zero.  This is necessary to ensure that the prescribed initial pitch angle is also the equatorial pitch angle, a quantity that appears in many of the equations introduced in section 2. 
[bookmark: _Toc460358838]Trajectory program
The code used to carry out the simulation code was written using Matlab, a software package which understands programs written in a language with syntax similar to C, for example, but includes a large number of provisions and library functions designed to facilitate data analysis and presentation.
The code used is shown in appendix C.  The program ‘trajectory_main.m’ is the main program.  There are instances in this chapter where the reader is directed to specific sections of code labelled as, for example, *Marker A*.  The reader is invited to search for that marker in the code in order to understand its context.  In this section, anything written in courier new font represents a constant, variable or function that either introduced to the program by the author, developed by the author or colleagues or discovered via a file exchange system.  Anything written in italics represents a Matlab library function used by the program.  Bracket symbols, ( ), indicate that the item in question is a function.
The program’s operation can be divided into six sections: handling the arguments, the predictions, the simulation, the analysis, logging of results and the outcome.
[bookmark: _Toc460358839]Handling the arguments
The program accepts thirteen arguments to be inputted by the user:
R0:         	Initial distance of particle’s guiding centre from the planet’s centre divided by the planet's equatorial diameter.
mlat0:      	Initial magnetic latitude of particle’s guiding centre in degrees.  Input should be between 
-180 and 180
mlong0:     	Initial magnetic longitude of particle’s guiding centre in degrees.  Input should be between 0 and 360
KE0:        	Initial kinetic energy of particle, = (-1)mc2
pitcheq:    	Initial pitch angle in degrees.  If the particle starts on the equatorial plane, this value is equal to eq in the equations introduced in section 2.
particle:     	User can enter ‘p’ for proton or ‘e’ for electron.
planet:   	User can enter 'J' for Jupiter, 'S' for Saturn or ‘E’ for Earth.
llimit:   	If a particle in Earth’s magnetosphere is being simulated, the program can calculate the magnetic field components using the IGRF-12 Gauss coefficients, which are contained in a file called getMpot_REM.m.  The highest l-order in the Schmidt-normalised Legendre polynomial expansion is defined by this parameter.  If this value is set to 0, the magnetic field pattern will be pure dipole with the Earth tabulated magnetic moment (7.9 × 1015 Tm3).
mdisc:	If a particle in Jupiter’s magnetosphere is being simulated, the program can calculate the magnetic field components using the UCL magnetodisc.  The user should enter ‘y’ to invoke this. If anything else is entered and Jupiter has been selected, the field pattern will be a pure dipole field with Jupiter’s tabulated magnetic moment (1.5 × 1020 Tm3).
initial_angle:  The first three parameters, R0, mlat0 and mlong0, define the particle’s initial guiding centre position and KE0 effectively defines its speed.  Using an estimate of the gyro_radius (equation 34), the program calculates the particle’s initial position and velocity vectors based on those four parameters and initial_angle. initial_angle defines the point within the gyro-orbit at which the particle starts.  If set to 0 or 180 degrees, the initial velocity will be perpendicular to the guiding centre position vector R, which = (R0, mlat0, mlong0).  If it is set to 90 the initial velocity will be anti-parallel to R and if set to 270 it will be parallel to R.  Any angle between 0° and 360° may be chosen.  If the user enters -1, the program sets it so that the particle starts at a position which is at the same distance from the planet’s centre as is the guiding centre.
Outputthininning:  The program includes a routine called dr_dt() which is called repeatedly and updates the position and velocity of the particle.  In addition, information regarding the position, velocity, magnetic field, pitch angle, gyro-period, gyro-radius and magnetic moment are recorded to a file so that it can be used later for detailed analysis.  Unless the simulation is only going to cover a small fraction of a bounce period, this file is likely to become overwhelmingly large if all of the data are recorded.  By setting this parameter to an integer much greater than unity, only a small fraction of the data is recorded.  If set to 1000, for example, only one row in 1000 is is recorded.
solver_choice: Two options are 1 or 2:  1 - ode45 (non-stiff solver), 2 - ode15s (stiff solver).
Method:     	For reasons discussed in section 4.2, it was necessary to develop alternative methods for automatically determining the bounce period and mirror point latitudes from the trajectories.  The user should enter 'A' if the simulation is expected to cover less than ~2 bounces or is expected that the bounce period will be consistent if simulating a larger number of bounce periods.   If it is expected that the bounce period will fluctuate, user should enter ‘B’.
bounces:    This sets the duration of the simulation.  The variable tmax in the program is made equal to bounces multiplied by the predicted bounce period, calculated using equation 34. 
[bookmark: _Toc460358840]The predictions
Assuming that the user has entered all the parameters and they are in the correct format, the program calculates the initial speed of the particle, based on its type and its kinetic energy (using equation 30).  It then calculates the magnetic field strength at the initial guiding centre position.  If the pure dipole field model is used, the field strength is calculated using equation 20.  If the IGRF-12 model is used, the scalar magnetic potential at the initial guiding centre is calculated using equation 36.  The magnetic field components are deduced by calculating the magnetic potential gradient.  The quantity dr is the length in each Cartesian direction in which the gradient is calculated and was set to 1 km.  If the magnetodisc model is invoked, the field is calculated using the function mdisc(R,phi).  The initial gyro-period is calculated from equation 31 using the calculated magnetic field strength.  The initial gyro-radius is also calculated, using the deduced values of the speed and magnetic field strength.  Predictions of the bounce period and drift orbital period are then calculated using equations 34 and 35.   The mirror point latitude cannot be solved by simple analytic means.  The Matlab function vpasolve() is used to find the solutions to the equations.  Because equation 21 includes a cos6(eq) factor, vpasolve() finds six solutions.  Only solution number 2 is positive and real.  The predictions of the bounce period, drift period and mirror point latitude are only completely valid if the pure dipole field model is invoked.
[bookmark: _Toc460358841]Simulation
The program offers a choice of two solvers.  For the work described here, only ode45, the non-stiff solver, was used.  One of the arguments is a handle to the a function called dynamic3D(t,r). The two arguments, t and r, are the time matrix and the position plus velocity matrix respectively.  t1 is entered as the time matrix and Xo is entered as the position and velocity matrix.  Its output is the updated velocity and acceleration components.  Information about the particle’s position, velocity and pitch angle are logged to the trajectory file, as are the local magnetic field strength and  (particle’s magnetic moment).  It also checks as to whether the maximum and minimum values of x, y, z (the Cartesian coordinates), R (distance from planetary centre), Rcyl (perpendicular distance from the z-axis), maglatitude (magnetic latitude), maglongitude (magnetic longitude), L (Mcillwain parameter) and Mu () need to be updated.
[bookmark: _Toc460358842]Analysis and logging of results
Once the simulation is complete, the program plots a number of graphs and then calculates new values for the equatorial gyro-period, bounce period drift orbit period and mirror point latitude based on coordinates generated during the simulation.  The means by which these parameters are calculated are discussed in section 4.2.  Most importantly, the date and time, the arguments, the predictions, the four key parameters just mentioned with uncertainty values and the maximum and minimum values listed in section 4.13 are all appended to a file called “results log.txt” for safekeeping.  
[bookmark: _Toc460358843]Outcome
The program’s final task is to output the particle’s outcome.  There are three possible outcomes: ‘trapped’, ‘lost to the atmosphere’ or ‘escaped to infinity’.  If R, the particle’s distance from the planetary centre in planetary radii, ever drops below 1, the particle is declared as “lost”.  If R, ever increases above ‘R0+20*EquatorialGyroperiodpred’(the initial distance from the planet +20 gyro-radii), the program concludes that the particle has not been able to maintain gyro-motion and has escaped from the magnetosphere.
[bookmark: _Toc460358844]Calculating key parameters
As the intention was to carry out a large number of simulations, an objective was made to write code that would carry out calculations of the equatorial gyro-period, the bounce period, the drift period and mirror point latitude based on the simulated trajectory automatically.  That proved to be not entirely straightforward and so the code had to be revised several times.  The values calculated from the trajectory can then be compared to the predictions.
[bookmark: _Toc460358845]Equatorial gyro-period
The program calculates gyro-periods as it progresses and records them in a file pointed to by the structure, gyroperiods.  It measures by detecting minima in the L-value (McIlwain parameter) vs. time plot; there is a matrix called Lplot that contains the relevant numbers.  If the simulation time is longer than half a bounce period, it calculates an average of gyro-periods that are close to the equatorial plane and outputs this as the ‘definitive’ equatorial gyro-period in the results file.  The number of L minima used in the calculation is defined (*marker A* in the program):
numberofminsforgyroperiodcalc = floor(Bounceperiod/EquatorialGyroperiodpred*0.03);   .
If this number is lower than 2, which will happen if the equatorial gyro-period is more than 3% of the bounce period, this number is subsequently rounded up to 2 and the equatorial gyro-period is determined from just one gyro-orbit.  The uncertainty value on the equatorial gyro-period time is the resolution divided by the number of number of gyro-orbits used.
[bookmark: _Toc460358846]Bounce period and mirror point latitude
Several methods for measuring the bounce period were tried.  In most cases, the most successful method was to use a routine, leasqr(), which fits a sinusoidal curve to the magnetic latitude vs. time plot.  This function has to be given initial guesses as to what the period and amplitude might be as arguments; the predicted values of the bounce period and mirror point latitude are given.  The method proved to be successful even if less than half a bounce cycle was simulated.  This was useful as in many instances it took more than thirty minutes to simulate perhaps only one quarter of a bounce period.  leasqr() also outputs a covariance matrix, covp.  This was used to calculate uncertainty value for the bounce period. The code at *Marker B* reads:
frequency_error = sqrt(covp(2,2));
period_error = period.^2*frequency_error;
The second line is the equation, Δ = 2  Δf .  
An alternative method was tried in which the bounce period was determined by generating a fast Fourier transform of the magnetic latitude vs. time plot.  However, this method only worked well if simulation period covered at least a full bounce period.  
The amplitude of the sinusoidal fit could be used as an estimate of the mirror point latitude.  That would be perfectly acceptable for the plot shown in figure 4.1a.  However, it was found in some cases, particularly when a small equatorial pitch angle was entered, that the magnetic latitude plot was not very sinusoidal (see figure 4.1b).  Consequently, an alternative method was developed whereby the program would, having calculated the bounce period (b), find the reading closest to the first mirror point, when t = ¼ × b, and, to compensate for ripples in the magnetic latitude plot due to gyro motion, the program takes an average of that point plus neighbouring points within a time range each side, equal to margin*Gyroperiodmin  .   Gyroperiodmin is the estimated gyro-period at the mirror point (applying equation 31).  margin is defined at *Marker C*,
 margin = ceil(Bounceperiod/40/Gyroperiodmin)/2; . 
ceil() rounds the number up to the nearest integer, so the smallest possible measurement range, which happens if the gyro-period at the mirror point is more than 1/40 of bounce period, is half the gyro-period.
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Figure 4.1	The blue line in each figure shows simulated magnetic latitude measurement values.  The black line shows the sinusoid fit, calculated using the function leasqr().  The dotted green line shows the predicted curve from the dipole approximation formulae.
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Initially, the drift period was calculated by applying a linear fit to the magnetic longitude vs. time plot.  The function polyfit() was used to create a first order polynomial fit with the gradient and intercept of the fit as principal outputs.  The uncertainty values were calculated using polyval() with the help of additional (optional) return values from polyfit(). In many instances it was perfectly acceptable to use all of the recorded magnetic longitude values in generating the linear fit; figure 4.2 shows an example.  However, if the particle has a low equatorial pitch angle, the orbital drift rate varies considerably over the course of a bounce cycle. Consequently, the method was adapted such that the drift gradient was measured not using all the points but only those between two specific time values. The starting value corresponded to the very first “gyro-minimum” (the first time that L reaches a minimum value) and the finishing point corresponded to the gyro minimum that is closest to the last time that the particle crosses the equatorial plane.  Figure 4.3 shows an example of a magnetic longitude versus time plot with the start and finish points marked.
Figure 4.4 shows plots the magnetic latitude and pitch angle recorded from simulation in which a 1 MeV proton was initially at L = 3 on Earth’s equatorial plane with pitch angle of 80° (the same simulation that produced figure 4.2).  The magnetic latitude continuously oscillates between 4.73 and -4.73° (agreeing with the predicted mirror point latitudes).  This means that the bounce period is constant and implies that the first two adiabatic invariants are conserved.  The instantaneous pitch angles were calculated by calculating the inner product of the magnetic field and velocity vectors, dividing that by the moduli of those two vectors and then taking inverse cosine (*Marker D*).  As you would expect, the pitch angle reaches 90° at the mirror points and consistently returns to its initial value when it crosses the equatorial plane.
Figure 4.5 shows a plot of the magnetic moment () versus time for the same simulation.   is calculated at *Marker E* and uses equation 33.  It remains constant to within 2.1% over the whole 25 s, although only the first five seconds are shown. This tells us, unambiguously, that the invariance of  is not violated.


Figure 4.2	A magnetic longitude versus time plot.  It is not possible to see the detail because the gyro period is very short (0.058 s).  The black line marks linear fit to the whole dataset. The gradient this line can be used to measure the drift orbital period (= 875  0.4s).

Figure 4.3	A magnetic longitude versus time plot.  The start and end points used for determining the average drift speed, and subsequently the drift orbital period, are marked.  The drift period is 57.3 s (the gradient of the red line).
Figures 4.6 to 4.11 show series of plots taken from a simulation in which a 10 MeV proton with a 10° pitch angle was initially at 6 Earth radii on the equatorial plane (so L = 6). Figure 4.6, which shows magnetic latitude versus time, tells us that the bounce period and mirror point latitudes do not remain constant.  For plots like this we cannot use leasqr() to determine an unambiguous bounce period or mirror point latitude.  The graph in figure 4.7 shows roughly how the bounce period changed during the simulation.  To produce this plot, first the program found the mirror point latitudes by scanning the magnetic latitude plot for maxima and minima (various conditions were imposed to rule out false maxima and minima).  The bounce periods were subsequently calculated by measuring the time difference between adjacent mirror points.  This process is carried out when ‘Method B’ is selected when entering the arguments.  Figure 4.8 shows a plot of  vs. time for the same simulation.  It clearly shows that  and so the first adiabatic invariant, is not conserved.  The lack of a consistent bounce period implies that second adiabatic invariant, J2, is also violated.  It follows that the third adiabatic invariant, J3 or Φ, should also be violated.  It would not be straightforward to prove as to whether Φ, the flux contained within an entire drift orbit, remains constant from one orbit to the next.  However, if the invariance of Φ is violated, one might expect that the drift rate would not remain constant.  A close inspection of figure 4.11 tells us that that there is a slight variation in the drift rate over a period of around 12 bounce cycles superimposed onto the variation that takes place within each bounce period but it is not an extreme variation.  Figure 4.9 shows a plot of the pitch angle versus time and the simulation.  The pitch angle equals 90° at the mirror points reaches maximum or minimum values when close to the equatorial plane.   In this instance, the pitch angle does not return to its initial value when it returns to the equatorial plane.  The suggested pitch angle scattering is taking place even though, in the simulation, there are no other particles with it could interact.  Close to 34 seconds it drops to just 1.1°.  That angle is smaller than the loss cone angle, which is 2.85° at L = 6 in the Earth’s magnetosphere.  The loss of this particle is confirmed in figure 4.10, which plots the particle’s distance from the Earth’s centre against time.  If the simulation bears resemblance to reality, this implies that the magnetosphere has difficulty holding onto highly energetic protons at large distances from the planet.  This, perhaps, makes sense as most highly energetic protons trapped in the Earth’s magnetosphere reside in greatest density in the inner Van Allen belt.  
It was mentioned at the end of section 2.2 that the invariance of  can be violated if the gyro-period is relatively large compared to spatial variations in the magnetic field.  Comparing the two simulations discussed in this section, the 10 MeV proton at L = 6 with a 10° pitch angle has a much larger equatorial gyro-radius than does the 1 MeV proton at L = 3 with an 80° pitch angle, 559 km compared to 129 km.  However, the difference in field strength across the extremes of the 1 MeV proton’s gyro orbit nearer the equator is actually greater in the 1 MeV proton case (150 G compared to 21 G).  On the equatorial plane in a dipolar field, the gyro-radius is proportional to L3 but the field gradient is proportional to L-4.  So the larger gyro-radius cannot account for the unpredictable behaviour of the 10 MeV proton.  However, a high energy particle with a small pitch angle travels quickly along the field line and so the local field strength changes considerably within a gyro period.  For the 10 MeV proton, as it moves away from the equatorial plane the field strength increases by nearly a factor of two at the end of its first gyro orbit.  In the case of the 1 MeV proton, the local field strength only changes by 3% within an entire bounce period.
Figure 4.12 shows magnetic latitude and magnetic longitude versus time plots from a more extreme case, a 50 MeV proton at L = 6 with a 40 equatorial pitch angle.  The variation in mirror point latitude is enormous but the drift orbit rate remains surprisingly constant.

Figure 4.4	Magnetic latitude and pitch angle versus time, 1 MeV proton in Earth’s magnetosphere, initial L = 3, initial equatorial pitch angle = 80°.   

Figure 4.5	Particle's instantaneous magnetic moment divided by the average value across the range (av) versus time, 1 MeV proton in Earth’s magnetosphere, initial L = 3, initial equatorial pitch angle = 80°. 

Figure 4.6	Magnetic latitude versus time plot for 10 MeV proton in Earth’s magnetosphere, initial L = 6, initial equatorial pitch angle = 10°.   The mirror point latitudes are clearly deviating. This indicates that the second adiabatic invariant is not conserved.

Figure 4.7	Bounce period versus time for a 10 MeV proton in Earth’s magnetosphere, initial L = 6, initial equatorial pitch angle = 10°.  Predicted bounce period is 4.3 s.

Figure 4.8 	Magnetic moment () versus time.   is clearly not conserved in this instance.

Figure 4.9	Pitch angle versus time plot. 

Figure 4.10 	Distance from the planetary centre (in Earth radii) versus time.  The radius drops below 1 RE at 34 s and is lost to the atmsophere. 

Figure 4.11 	Magnetic longitude versus time.  The gradient corresponds to a drift period of 59.7 seconds.
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Figure 4.12	a) Magnetic latitude and b) magnetic longitude vs. time plot.  50 MeV proton in Earth’s magnetosphere, initial L = 6, initial equatorial pitch angle = 40°.  The gradient corresponds to a drift period of 9.29 seconds.
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Various graphs of data based on simulations carried out of particles in the Earth’s magnetic field (dipole approximation) are shown on subsequent pages.  Additional information regarding the simulations carried out is shown in appendix B.  Graphs showing the proton equatorial gyro-periods are shown in figure 5.1a-c.  The values generally agree well with the predictions.  The error margins shown in the L =1.5 graph are perhaps larger than they ought to be.  The source of inaccuracy comes from the limited temporal resolution.  In the program, the integration time step was set to 1/20th of the predicted equatorial gyro-period.  This means that, if the prediction is correct, the gyro-period determination should be close to exact.  The gyro-period would be independent of particle energy were it not for the relativistic correction.
Figure 5.1d-f shows the bounce periods recorded.  Generally, they agree with the predictions to within a few percent.  One should remember that the formulae for the predicted bounce and drift periods are not guaranteed to give precise results under all conditions anyway as they are based upon approximate solutions to complex integrals.  So this level of agreement is more than satisfactory.  Some of the simulations, where the equatorial pitch angle is below the loss cone angle, the mirror points are below the Earth’s surface.  A real proton in that situation would not achieve bounce motion but the values are included here for information purposes.  In those cases where leasqr() was used to determine the bounce period and the and its uncertainty (when “method A” was selected) the uncertainty values are so small that there is no value in including error bars on the graphs with those points.  For the simulations where the bounce period significantly fluctuated (when ‘method B’ was selected) the points mark the average values determined over a number of bounce cycles (at least 10) and the error bars cover the range of values recorded.  
Figure 5.2 shows the mirror point latitudes recorded.  The mirror point latitude of a particle should depend only upon its equatorial pitch angle and be independent L and the particle’s energy.  Generally, that is found to be the case but at larger L values and small pitch angles, the mirror points of the more energetic protons deviate significantly from the prediction.  As for the bounce period plots, the points corresponding to “method B” simulations show the average values and the error margins cover the range of values recorded. 
Figure 5.3 shows the drift orbit periods recorded.  For the 50 MeV protons at L = 6, contrary to the predictions, the drift orbit period is virtually independent of the equatorial pitch angle.  Even so, the average drift orbit rate over a number orbits stays roughly constant, as was mentioned for the example at the end of section 4.  So although the bounce period and mirror point latitudes vary considerably, the drift rate stays constant even though that drift rate does not agree with the prediction.  It was mentioned near the end of section 2.6 that, unlike the equatorial gyro period and bounce period, the drift orbit period increases with increasing L.  For a 50 MeV proton at L = 6 and an equatorial pitch angle of 60°, the drift speed is more than a quarter of its total speed.
A 50 MeV proton at L = 6 on the equatorial plane is moving at a speed close to the “magnetic escape” velocity.  If a simulation is run with proton of energy 65 MeV or greater at L = 6 and equatorial pitch angle of 90°, the proton fails to complete a single gyro-orbit and disappears into deep space.  Also, a 50 MeV proton initially at L = 6.5 or further out quickly escapes towards infinity.  So a 50 MeV proton at L = 6 is, in a sense, ‘hanging on’.
Figure 5.5 gives an indication as to the extent to which the magnetic moment () of the proton is conserved in these simulations.  The value plotted in each case is the standard deviation of all the values logged divided by their mean.  It is, perhaps, no surprise that it is most variable for the most energetic protons that are furthest away from the planet.  Indeed, in some cases, the standard deviation is actually larger than the mean.  The points on the graph are the results of this calculation,

where geqp and bp are the predicted equatorial gyro-period and bounce period respectively.  This dimensionless value does not represent any specific physical quantity.  While carrying out this analysis, it was observed that if this quantity is close to greater than unity,  is not likely to be conserved.  It is not a foolproof test but can be calculated without the need for any simulation or numerical methods.
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Figure 5.1	a-c) Equatorial gyro period vs. time for protons in Earth’s field (dipole) at L = 1.5, 3 & 6.  d-f).  Bounce period vs. time for protons in Earth’s field (dipole) at L = 1.5, 3 & 6.
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Figure 5.2	Mirror point latitudes in Earth’s field (dipole approximation) at a) L = 1.5, b) L = 3, and c) L =6.
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Figure 5.3	Drift orbit period vs. time for protons in Earth’s field (dipole) at a & b) L = 1.5, c & d) L = 3, and e & f) L =6.  b) d) & f) are copies of a) c) & e) respectively but without the 1 MeV proton data.
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Figure 5.4	The standard deviation of all of the  divided by the mean of all of the values for each simulation at a) L = 1.5, b) L = 3, and c) L =6.

Figure 5.5 show plots of the drift orbital period and figure 5.6 show plots the bounce periods for electrons in Earth’s magnetic field (dipole approximation).  Because of their lower mass, the equatorial gyro-periods and gyro radii of the electrons simulated were much smaller than those of protons so far discussed.  This is in spite of the fact that electrons in Earth’s radiation belts generally travel at faster speeds than do the protons and so have a higher  factor.  The duration set for all of the simulations with electrons was just 0.6 bounce periods and yet many of the simulations took more than an hour to complete.  Generally, one would expect the electrons to conform to predictions better than do the protons because their gyro radii are smaller and so they remain closer to the guiding centre.  
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Figure 5.5	Drift orbit period vs. time for electrons in Earth’s field (dipole) at a & b) L = 1.5 & 3, c & d) L = 6.  b) is a copy of a) but without the 1 MeV at L= 3 data and d) is a copy of c) but without the 1 MeV at L=6 data.
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Figure 5.6	Bounce period vs. time for electrons in Earth’s field (dipole) at a) L = 1.5 & 3 and b) L = 6.
As was mentioned in section 3.1, the Earth’s internal magnetic field is not purely dipolar.  A series of simulations was carried out using the IGRF-12 Gauss coefficients (up to l = 6) to investigate how much the key parameters deviate when higher order terms are included.  Simulations were carried out at L = 1.5, 3 & 6.  A 10 MeV proton was used for the simulations at L = 1.5 and L = 3 but, because of the variability of the parameters discovered for high-energy protons at L = 6, a 1 MeV proton was used at L = 6.  Simulations were started at four different magnetic latitudes, 0°, 90°, 180° and 270°.  The pitch angle was 30° in all cases (which is outside the loss cone angle at all L-values used here).  One bounce period was simulated in all cases so the particle sampled the field in both magnetic hemispheres.  
All simulations were successful, verifying that bounce motion can take place in a field that is not purely dipolar.  The key results are shown in table 5.1.  Discrepancies of the parameters relative to those recorded in equivalent dipole field simulations are included.  Table 5.2 shows the averages of the magnitudes of the discrepancies in all cases.  As one would expect, looking at the generated field maps in figure 3.4, the discrepancies become smaller for increasing L.  The accuracy of the simulations could be increased further by increasing the l limit to 13.  However, the increase in accuracy would be small, when comparing map d to map f in figure 3.3, and this would be very expensive in terms of increased computation time.


Table 5.1	Key parameters recorded for simulations in Earth magnetic field in which the IGRF-12 Gauss coefficients (up to and including l = 6) are used in the field calculations. b = bounce period, d= drift period, m = mirror point latitude.  In all cases, the equatorial pitch angle was 30.
	L
	Initial magnetic 
longitude (°)
	Proton
K. E.
(MeV)
	l limit
	b
(s)
	b
uncertainty (ms)
	b discrepancy from dipole
	d (s)
	d uncertainty (s)
	b discrepancy from dipole
	m (°)
	m 
uncertainty (°)
	m discrepancy 
from dipole

	1.5
	 
	
	1
	0.88
	0.115
	 
	199
	0.10
	 
	32.50
	0.010
	 

	1.5
	0
	10
	6
	0.87
	0.321
	-1.02%
	216
	0.09
	8.60%
	32.25
	0.028
	-0.77%

	1.5
	90
	10
	6
	0.92
	0.440
	4.90%
	194
	0.41
	-2.70%
	36.48
	0.042
	12.26%

	1.5
	180
	10
	6
	0.95
	1.770
	7.79%
	176
	0.62
	-11.7%
	38.44
	0.180
	18.29%

	1.5
	270
	10
	6
	0.84
	0.458
	-4.17%
	244
	0.48
	22.9%
	32.79
	0.041
	0.91%

	3
	 
	
	1
	1.76
	0.532
	 
	104
	0.16
	 
	32.33
	0.023
	 

	3
	0
	10
	6
	1.75
	0.886
	-0.69%
	108
	0.16
	4.23%
	32.71
	0.039
	1.16%

	3
	90
	10
	6
	1.81
	1.118
	2.93%
	101
	0.17
	-2.64%
	34.65
	0.051
	7.16%

	3
	180
	10
	6
	1.87
	1.177
	6.15%
	102
	0.31
	-1.70%
	36.03
	0.055
	11.43%

	3
	270
	10
	6
	1.74
	1.040
	-1.08%
	107
	0.33
	3.24%
	32.92
	0.045
	1.83%

	6
	 
	
	1
	11.03
	4.098
	 
	520
	0.99
	 
	32.24
	0.027
	 

	6
	0
	1
	6
	11.00
	4.999
	-0.29%
	537
	1.35
	3.38%
	32.61
	0.034
	1.14%

	6
	90
	1
	6
	11.20
	5.473
	1.58%
	522
	1.16
	0.52%
	33.42
	0.038
	3.66%

	6
	180
	1
	6
	11.28
	5.744
	2.30%
	513
	1.31
	-1.31%
	33.75
	0.040
	4.69%

	6
	270
	1
	6
	11.00
	5.189
	-0.31%
	550
	1.53
	5.80%
	32.65
	0.035
	1.28%


Table 5.2 	The averages of the magnitudes of the percentage discrepancies shown in table 5.1 compared to corresponding results in a pure dipole field.
	 
	Eq. gyro-period
	Bounce period
	Drift orbit period
	Mirror pt. latitude

	1.5
	7.68%
	4.47%
	11.48%
	8.05%

	3
	7.87%
	2.71%
	2.95%
	5.40%

	6
	4.06%
	1.12%
	2.75%
	2.69%


[bookmark: _Toc460358850]Simulations in Jupiter’s magnetic field
A series of simulations was carried out investigating particle motion in the Jovian magnetic field employing the UCL magnetodisc model.  Protons of energy between 1 MeV and 100 MeV were simulated at initial distances between 6 and 40 Jovian radii and initially on the equatorial plane.  Table 5.3 displays some of the bounce periods determined from these simulations.  Unlike with the pure dipole field, points of equal L do not lie on the same field line in this model but we retain the definition here, L = (r/Rp) cos2 . 
Due to the lengthy computation time needed, carrying out many simulations at low L values has not yet been feasible.  Just one has been carried out at L = 6 and, as expected, the bounce period is very close to that in a dipolar field.  Elsewhere, the differences are more significant.  For the simulations involving 1 MeV protons, the bounce motion was fairly consistent and periodic.  That of the 10 MeV protons was rather less so.  Figure 5.7a shows a magnetic latitude versus time plot of one such case.  This is why a range of bounce periods are displayed in the table.  The motion of the 100 MeV protons in the disc region is somewhat peculiar, as figure 5.7b indicates.  Although some of the bounce periods displayed in the table show reasonable agreement with predictions they are, perhaps, not trustworthy.

Table 5.3	Bounce periods determined for proton trajectories simulated in Jupiter’s magnetodisc field.  *Determined period is not reliable 
	L
	KE (MeV)
	Eq. pitch  
angle ()
	Bounce 
period (s)
	Bounce period prediction based in dipole field(s)
	Discrepancy

	6
	100
	80
	9.99
	10.0
	-0.45%

	10
	10
	20
	66.8
	73.4
	-9.00%

	10
	10
	50
	44
	57.6
	-23.6%

	10
	10
	80
	32.2
	49.5
	-34.9%

	10
	100
	80
	11.0
	16.7
	-34.5%

	20
	1
	20
	349.0
	461.0
	-24.2%

	20
	1
	50
	86.4
	361.8
	-76.1%

	20
	1
	80
	39.8
	310.6
	-87.2%

	20
	10
	20
	92 to100
	146.8
	 

	20
	10
	50
	35 to 50
	115.2
	 

	20
	10
	80
	12 ± 0.2
	98.9
	-87.9%

	20
	100
	20
	37.7 *
	39.0
	-3.40%

	20
	100
	50
	46.9 *
	49.7
	-5.61%

	20
	100
	80
	58.8 *
	33.5
	75.6%

	40
	1
	20
	545
	921.9
	-40.9%

	40
	1
	50
	151
	723.5
	-79.2%

	40
	1
	80
	76.0
	621.2
	 -87.8%

	40
	10
	50
	60 to 155
	230.4
	 

	40
	10
	80
	20 to 210
	197.8
	 

	40
	100
	80
	140 *
	112.2
	24.8%
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Figure 5.7	Plots of magnetic latitude versus time in Jupiter’s magnetodisc field. 
a) L = 40, 10 MeV proton, αeq = 50°  b) L = 20, 100 MeV proton, αeq = 50° 
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The primary objectives of the work described in this document were to develop and test simulation code in Matlab, simulating the trajectories of protons and electrons in a dipolar magnetic field.  The next objective was to make it possible to determine the key parameters, namely the equatorial gyro-period, bounce period, drift orbit period and mirror point latitude, automatically and at least as well, if not better, than could be done manually.  Those objectives have been achieved.  
Generally, there was a strong agreement between the parameters calculated from the simulated trajectories compared to the values predicted using well-known equations.  In the majority of cases the discrepancies for all parameters were within 4%.  In some instances, particularly where highly energetic particles with a small equatorial pitch angle (angle between its velocity and the magnetic field) and a large L value were simulated, the parameters deviated quite significantly from the predicted values.  Calculations showed that the invariance of  (the particle’s magnetic moment) was violated in these instances.  In those cases, it was found that the bounce period and mirror point latitude fluctuated significantly.  As a result, it was necessary to develop a separate method for measuring the variability of the bounce periods and mirror point latitudes from these trajectories.  Careful examination of the inconsistent trajectories showed that these particles were not retaining their initial pitch angle once they had returned to the equatorial plane.  As they were not returning to their initial state, their exact bounce motion was not repeated.  This implies that second adiabatic invariant is violated in those cases. 
When the most energetic protons were simulated in Earth’s field, those with a kinetic energy of 50 MeV, the mirror point latitude seemed be almost random from one bounce to the next. In spite of that, the drift orbit rate for these protons remained more or less constant when simulated over several complete orbits around the Earth even though the drift orbit period differed from the predicted values.
Simulations were also carried out involving protons in Jupiter’s magnetic field using an axisymmetric model of the magnetodisc field.  Collecting results has been slow, largely due to the large amount of computation time needed to perform the simulations. Early results indicate that the motion of lower energy protons, ~1 MeV, is fairly regular and periodic within the plasma disc region.  The motion of the more energetic protons ~100 MeV was, by contrast, rather peculiar.
This simulation tool can now be enhanced and carry out more sophisticated tasks. It would be of interest, for example, to simulate trajectories of the sulphur and oxygen-based ions that exist in Jupiter’s magnetosphere and the water-based ions in Saturn’s magnetosphere.  At present only static magnetic field patterns have been incorporated into the model.   We know that the magnetospheres not static, primarily due to solar wind activity.  Other additional features that one might want to simulate additional include drift shell splitting, E × B drift induced by the solar wind, pitch angle scattering and the effects of corotation.
It is unfortunate that the simulation code has taken a long time to run whenever it been tested using anything other than a pure dipole field.  In some instances, when incorporating the IGRF-12 model or the magnetodisc, it took more than two hours to simulate half a bounce period.  If enhancements the simulation are to be made, there might come a point where it takes several days to collect one result.  For this reason it makes sense to look for ways in which the program can be made to run more efficiently.  Overall though, these preliminary results of this work are very satisfying.
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glm Gauss coefficients
	
	
	l

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	m
	0
	-29442
	-2445.1
	1350.7
	907.6
	-232.6
	70
	81.6
	24.2
	5.4
	-1.9
	3.1
	-1.9
	0

	
	1
	-1501
	3012.9
	-2352.3
	813.7
	360.1
	67.7
	-76.1
	8.8
	8.8
	-6.3
	-1.5
	-0.2
	-0.9

	
	2
	 
	1676.7
	1225.6
	120.4
	192.4
	72.7
	-6.8
	-16.9
	3.1
	0.1
	-2.3
	0.4
	0.4

	
	3
	 
	 
	582
	-334.9
	-140.9
	-129.9
	51.8
	-3.2
	-3.3
	0.5
	2
	1.2
	0.5

	
	4
	 
	 
	 
	70.4
	-157.5
	-28.9
	15
	-20.6
	0.7
	-0.5
	-0.8
	-0.8
	-0.5

	
	5
	 
	 
	 
	 
	4.1
	13.2
	9.4
	13.4
	-13.3
	1.8
	0.6
	0.9
	1

	
	6
	 
	 
	 
	 
	 
	-70.9
	-2.8
	11.7
	-0.1
	-0.7
	-0.7
	0.1
	-0.2

	
	7
	 
	 
	 
	 
	 
	 
	6.8
	-15.9
	8.7
	2.1
	0.2
	0.5
	0.8

	
	8
	 
	 
	 
	 
	 
	 
	 
	-2
	-9.1
	2.4
	1.7
	-0.3
	-0.1

	
	9
	 
	 
	 
	 
	 
	 
	 
	 
	-10.5
	-1.8
	-0.2
	-0.4
	0.3

	
	10
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-3.6
	0.4
	0.2
	0.1

	
	11
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3.5
	-0.9
	0.5

	
	12
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.0
	-0.4

	
	13
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-0.3


hlm Gauss coefficients
	
	
	l

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	m
	1
	4797.1
	-2845.6
	-115.3
	283.3
	47.3
	-20.8
	-54.1
	10.1
	-21.6
	3.2
	-0.1
	-1.1
	-0.9

	
	2
	 
	-641.9
	244.9
	-188.7
	197
	33.2
	-19.5
	-18.3
	10.8
	-0.4
	2.0
	0.4
	0.4

	
	3
	 
	 
	-538.4
	180.9
	-119.3
	58.9
	5.7
	13.3
	11.8
	4.6
	-0.7
	1.9
	1.6

	
	4
	 
	 
	 
	-329.5
	16
	-66.7
	24.4
	-14.6
	-6.8
	4.4
	-1.1
	-2.2
	-0.5

	
	5
	 
	 
	 
	 
	100.2
	7.3
	3.4
	16.2
	-6.9
	-7.9
	0.8
	0.3
	-1.2

	
	6
	 
	 
	 
	 
	 
	62.6
	-27.4
	5.7
	7.8
	-0.6
	-0.2
	0.7
	-0.1

	
	7
	 
	 
	 
	 
	 
	 
	-2.2
	-9.1
	1.0
	-4.2
	-2.2
	-0.1
	0.4

	
	8
	 
	 
	 
	 
	 
	 
	 
	2.1
	-4.0
	-2.8
	-1.4
	0.3
	-0.1

	
	9
	 
	 
	 
	 
	 
	 
	 
	 
	8.4
	-1.2
	-2.5
	0.2
	0.4

	
	10
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-8.7
	-2.0
	-0.9
	0.5

	
	11
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-2.4
	-0.1
	-0.3

	
	12
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.7
	-0.4

	
	13
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-0.8


[bookmark: _Toc460358855]Appendix B – Results tables
The initial parameters and key results for all of the simulation results that are shown graphically in section 5.1 are presented here.  In all instances the initial magnetic latitude was zero, the initial_angle parameter was set to -1 (see section 4.1.1 for an explanation) and the chosen solver was ode45.  All of these results are from simulations in the dipole approximation to Earth’s magnetic field.
For all tables in this appendix: 	EGP = equatorial gyro period,	BP = bounce period	DOP = drift orbit period,
MPL = mirror point latitude,	pred. = prediction,	unc. = uncertainty,	disc. = discrepancy from prediction,	
the standard deviation of the magnetic moment values collected divided by the mean of the magnetic moment values collected.
Proton table A
	L
	Particle
	K.E. (keV)
	Eq. pitch 
angle (°)
	No. of
bounces
	Method
	EGP pred.
	EGP
(ms)
	EGP
unc. (s)
	EGP
disc. (%)
	BP pred.
 (s)
	BP
(s)
	BP unc.
(ms)
	BP disc.
(%)
	Flight
 time (s)
	Sim. Time
 (min)

	1.5
	Proton
	1,000
	5
	0.6
	A
	7.21
	7.17
	36.04
	-0.483
	3.478
	3.460
	2.836
	-0.51
	2.09
	40.39

	1.5
	Proton
	1,000
	10
	0.6
	A
	7.21
	7.14
	36.04
	-0.982
	3.343
	3.294
	1.963
	-1.44
	2.01
	15.95

	1.5
	Proton
	1,000
	20
	1.2
	A
	7.21
	7.17
	36.04
	-0.490
	3.079
	3.015
	0.419
	-2.09
	3.70
	13.31

	1.5
	Proton
	1,000
	40
	2
	A
	7.21
	7.21
	40.04
	0.0069
	2.609
	2.544
	0.036
	-2.51
	5.23
	8.93

	1.5
	Proton
	1,000
	60
	2
	A
	7.21
	7.21
	45.05
	0.0080
	2.261
	2.225
	0.009
	-1.55
	4.53
	5.60

	1.5
	Proton
	1,000
	80
	2
	A
	7.21
	7.21
	51.48
	0.0087
	2.075
	2.066
	0.012
	-0.45
	4.15
	4.43

	1.5
	Proton
	1,000
	88
	2
	A
	7.21
	7.21
	51.48
	0.0088
	2.052
	2.047
	0.012
	-0.27
	4.11
	4.28

	1.5
	Proton
	10,000
	5
	1.5
	A
	7.28
	7.16
	60.65
	-1.645
	1.108
	1.109
	0.526
	0.15
	1.67
	34.09

	1.5
	Proton
	10,000
	10
	2
	A
	7.28
	7.28
	121.29
	0.017
	1.065
	1.055
	0.233
	-0.88
	2.13
	17.60

	1.5
	Proton
	10,000
	20
	4
	A
	7.28
	7.28
	181.92
	0.0093
	0.981
	0.961
	0.040
	-2.02
	3.93
	14.27

	1.5
	Proton
	10,000
	40
	10
	A
	7.28
	7.28
	181.91
	0.0044
	0.831
	0.810
	0.002
	-2.49
	8.32
	14.96

	1.5
	Proton
	10,000
	60
	10
	A
	7.28
	7.28
	363.82
	0.0051
	0.720
	0.709
	0.002
	-1.55
	7.20
	9.36

	1.5
	Proton
	10,000
	80
	10
	A
	7.28
	7.28
	363.82
	0.0055
	0.661
	0.658
	0.002
	-0.45
	6.61
	7.14

	1.5
	Proton
	10,000
	88
	12
	A
	7.28
	7.28
	363.82
	0.0046
	0.654
	0.652
	0.002
	-0.28
	7.84
	8.21

	1.5
	Proton
	50,000
	5
	1.5
	A
	7.58
	7.59
	379.33
	0.049
	0.511
	0.510
	0.345
	-0.15
	0.77
	14.78

	1.5
	Proton
	50,000
	10
	2
	A
	7.58
	7.59
	379.29
	0.038
	0.491
	0.486
	0.158
	-1.01
	0.99
	8.43

	1.5
	Proton
	50,000
	20
	4
	A
	7.58
	7.58
	379.23
	0.021
	0.452
	0.443
	0.028
	-2.07
	1.81
	5.78

	1.5
	Proton
	50,000
	40
	10
	A
	7.58
	7.58
	379.18
	-4.991
	0.383
	0.374
	0.002
	-2.49
	3.84
	5.92

	1.5
	Proton
	50,000
	60
	10
	A
	7.58
	7.58
	379.19
	0.011
	0.332
	0.327
	0.002
	-1.55
	3.32
	3.61

	1.5
	Proton
	50,000
	80
	10
	A
	7.58
	7.58
	379.19
	0.012
	0.305
	0.303
	0.003
	-0.45
	3.05
	2.87

	1.5
	Proton
	50,000
	88
	10
	A
	7.58
	7.58
	379.19
	0.013
	0.301
	0.301
	0.003
	-0.28
	3.02
	2.79

	3
	Proton
	1,000
	5
	1.2
	A
	57.66
	57.68
	360.47
	0.034
	6.956
	6.998
	4.903
	0.62
	8.36
	20.34

	3
	Proton
	1,000
	10
	2
	A
	57.66
	57.67
	360.42
	0.022
	6.685
	6.625
	1.643
	-0.90
	13.38
	15.32

	3
	Proton
	1,000
	20
	5
	A
	57.66
	57.66
	360.38
	0.0093
	6.159
	6.035
	0.204
	-2.02
	30.85
	15.18

	3
	Proton
	1,000
	40
	6
	A
	57.66
	57.66
	720.76
	0.0092
	5.219
	5.089
	0.034
	-2.49
	31.36
	7.41

	3
	Proton
	1,000
	60
	6
	A
	57.66
	57.66
	720.77
	0.011
	4.521
	4.451
	0.029
	-1.55
	27.16
	5.00

	3
	Proton
	1,000
	80
	6
	A
	57.66
	57.66
	2883.11
	0.012
	4.150
	4.131
	0.037
	-0.45
	24.91
	3.26

	3
	Proton
	1,000
	88
	6
	A
	57.66
	57.66
	720.78
	0.012
	4.104
	4.093
	0.038
	-0.28
	24.68
	3.79




Proton table A continued
	L
	Particle
	K.E. (keV)
	Eq. pitch 
angle (°)
	No. of
bounces
	Method
	DOP pred
(min)
	DOP
(min)
	DOP unc.
(s)
	DOP disc.
(%)
	MPL
  pred. (°)
	MPL
  (°)
	MPL
 max (°)
	MPL
min(°)
	MPL 
 unc. (°)
	MPL  
disc. (%)
	
	Outcome

	1.5
	Proton
	1,000
	5
	0.6
	A
	40.0
	41.7
	2.00
	4.20
	60.69
	60.36
	41.35
	41.35
	0.303
	-0.55
	0.0080
	Lost 

	1.5
	Proton
	1,000
	10
	0.6
	A
	38.6
	39.3
	1.51
	1.72
	52.45
	52.30
	26.22
	26.22
	0.137
	-0.28
	0.0066
	Lost 

	1.5
	Proton
	1,000
	20
	1.2
	A
	36.2
	36.6
	1.01
	1.12
	41.41
	41.35
	14.67
	14.67
	0.058
	-0.16
	0.0048
	Lost 

	1.5
	Proton
	1,000
	40
	2
	A
	32.5
	32.3
	0.85
	-0.57
	26.25
	26.22
	4.73
	4.73
	0.040
	-0.12
	0.0039
	Trapped

	1.5
	Proton
	1,000
	60
	2
	A
	30.2
	30.5
	0.37
	0.74
	14.69
	14.67
	0.94
	0.94
	0.029
	-0.12
	0.0036
	Trapped

	1.5
	Proton
	1,000
	80
	2
	A
	29.2
	28.9
	0.80
	-0.91
	4.73
	4.73
	60.26
	59.94
	0.011
	-0.12
	0.0035
	Trapped

	1.5
	Proton
	1,000
	88
	2
	A
	29.0
	29.6
	1.57
	1.83
	0.94
	0.94
	52.26
	52.21
	0.002
	-0.13
	0.0035
	Trapped

	1.5
	Proton
	10,000
	5
	1.5
	A
	4.0
	4.1
	0.21
	2.76
	60.69
	60.12
	41.33
	41.32
	0.359
	-0.95
	0.0208
	Lost 

	1.5
	Proton
	10,000
	10
	2
	A
	3.9
	3.9
	0.12
	1.08
	52.45
	52.24
	26.21
	26.21
	0.150
	-0.41
	0.0179
	Lost 

	1.5
	Proton
	10,000
	20
	4
	A
	3.6
	3.6
	0.040
	-0.31
	41.41
	41.33
	14.67
	14.66
	0.075
	-0.21
	0.0152
	Lost 

	1.5
	Proton
	10,000
	40
	10
	A
	3.3
	3.3
	0.011
	0.14
	26.25
	26.21
	4.73
	4.72
	0.073
	-0.15
	0.0122
	Trapped

	1.5
	Proton
	10,000
	60
	10
	A
	3.0
	3.1
	0.018
	0.44
	14.69
	14.67
	0.94
	0.94
	0.069
	-0.18
	0.0113
	Trapped

	1.5
	Proton
	10,000
	80
	10
	A
	2.9
	2.9
	0.031
	-0.04
	4.73
	4.73
	59.62
	59.38
	0.028
	-0.18
	0.0112
	Trapped

	1.5
	Proton
	10,000
	88
	12
	A
	2.9
	2.9
	0.026
	0.13
	0.94
	0.94
	52.04
	51.99
	0.006
	-0.20
	0.0112
	Trapped

	1.5
	Proton
	50,000
	5
	1.5
	A
	0.8
	0.9
	0.092
	3.93
	60.69
	59.51
	41.25
	41.24
	0.323
	-1.95
	0.0495
	Lost 

	1.5
	Proton
	50,000
	10
	2
	A
	0.8
	0.8
	0.057
	0.42
	52.45
	52.01
	26.17
	26.15
	0.152
	-0.84
	0.0415
	Lost 

	1.5
	Proton
	50,000
	20
	4
	A
	0.7
	0.7
	0.020
	0.06
	41.41
	41.24
	14.65
	14.65
	0.100
	-0.41
	0.0350
	Lost 

	1.5
	Proton
	50,000
	40
	10
	A
	0.7
	0.7
	0.002
	0.44
	26.25
	26.16
	4.72
	4.71
	0.150
	-0.34
	0.0279
	Trapped

	1.5
	Proton
	50,000
	60
	10
	A
	0.6
	0.6
	0.010
	0.16
	14.69
	14.65
	0.94
	0.94
	0.137
	-0.31
	0.0255
	Trapped

	1.5
	Proton
	50,000
	80
	10
	A
	0.6
	0.6
	0.013
	0.02
	4.73
	4.71
	60.17
	60.16
	0.061
	-0.47
	0.0254
	Trapped

	1.5
	Proton
	50,000
	88
	10
	A
	0.6
	0.6
	0.014
	0.03
	0.94
	0.94
	52.23
	52.17
	0.013
	-0.49
	0.0254
	Trapped

	3
	Proton
	1,000
	5
	1.2
	A
	20.0
	20.5
	1.82
	2.64
	60.69
	60.16
	41.32
	41.31
	0.213
	-0.87
	0.0291
	Lost 

	3
	Proton
	1,000
	10
	2
	A
	19.3
	19.5
	0.83
	1.03
	52.45
	52.21
	26.20
	26.20
	0.153
	-0.47
	0.0225
	Trapped

	3
	Proton
	1,000
	20
	5
	A
	18.1
	18.1
	0.19
	-0.16
	41.41
	41.31
	14.67
	14.66
	0.080
	-0.24
	0.0191
	Trapped

	3
	Proton
	1,000
	40
	6
	A
	16.3
	16.3
	0.01
	0.35
	26.25
	26.20
	4.73
	4.73
	0.091
	-0.18
	0.0155
	Trapped

	3
	Proton
	1,000
	60
	6
	A
	15.1
	15.2
	0.19
	0.59
	14.69
	14.67
	0.94
	0.94
	0.081
	-0.17
	0.0143
	Trapped

	3
	Proton
	1,000
	80
	6
	A
	14.6
	14.7
	0.37
	0.63
	4.73
	4.73
	58.18
	58.11
	0.032
	-0.15
	0.0141
	Trapped

	3
	Proton
	1,000
	88
	6
	A
	14.5
	14.6
	0.41
	0.65
	0.94
	0.94
	51.46
	51.44
	0.007
	-0.16
	0.0141
	Trapped





Proton table B
	L
	Particle
	K.E. (keV)
	Eq. pitch 
angle (°)
	No. of
bounces
	Method
	EGP pred
	EGP
(ms)
	EGP
unc. (s)
	EGP
disc. (%)
	BP pred.
 (s)
	BP
(s)
	BP unc.
(ms)
	BP max
 (s)
	BPmin
 (s)
	BP disc.
(%)
	Flight
 time (s)
	Sim. Time
 (min)

	3
	Proton
	10,000
	5
	3
	A
	58.21
	58.23
	728
	0.043
	2.215
	2.204
	0.682
	 
	 
	-0.49
	6.69
	14.10

	3
	Proton
	10,000
	10
	8
	A
	58.21
	58.22
	728
	0.017
	2.129
	2.105
	0.115
	 
	 
	-1.13
	17.05
	17.04

	3
	Proton
	10,000
	20
	15
	A
	58.21
	58.21
	728
	0.010
	1.962
	1.919
	0.023
	 
	 
	-2.17
	29.45
	13.01

	3
	Proton
	10,000
	40
	15
	A
	58.21
	58.21
	728
	0.012
	1.662
	1.621
	0.010
	 
	 
	-2.49
	24.97
	5.39

	3
	Proton
	10,000
	60
	17
	A
	58.21
	55.30
	728
	-4.989
	1.440
	1.418
	0.011
	 
	 
	-1.53
	24.51
	3.99

	3
	Proton
	10,000
	80
	17
	A
	58.21
	58.22
	728
	0.013
	1.322
	1.316
	0.014
	 
	 
	-0.46
	22.53
	3.02

	3
	Proton
	10,000
	88
	17
	A
	58.21
	58.22
	728
	0.013
	1.307
	1.303
	0.015
	 
	 
	-0.29
	22.24
	2.87

	3
	Proton
	50,000
	5
	4
	A
	60.66
	57.67
	759
	-4.930
	1.022
	0.983
	0.231
	 
	 
	-3.80
	4.13
	3.93

	3
	Proton
	50,000
	10
	10
	A
	60.66
	54.61
	759
	-9.972
	0.982
	0.946
	0.049
	 
	 
	-3.71
	9.83
	6.42

	3
	Proton
	50,000
	20
	15
	A
	60.66
	54.61
	758
	-9.980
	0.905
	0.878
	0.016
	 
	 
	-2.91
	13.59
	5.04

	3
	Proton
	50,000
	40
	15
	A
	60.66
	57.65
	758
	-4.975
	0.767
	0.747
	0.015
	 
	 
	-2.51
	11.53
	2.33

	3
	Proton
	50,000
	60
	15
	A
	60.66
	57.65
	759
	-4.971
	0.664
	0.655
	0.023
	 
	 
	-1.44
	10.01
	1.40

	3
	Proton
	50,000
	80
	15
	A
	60.66
	63.72
	759
	5.035
	0.610
	0.606
	0.029
	 
	 
	-0.54
	9.16
	1.10

	3
	Proton
	50,000
	88
	30
	A
	60.66
	60.67
	758
	0.017
	0.603
	0.600
	0.010
	 
	 
	-0.42
	18.14
	2.11

	6
	Proton
	1,000
	5
	2
	A
	461.2
	461.6
	23081
	0.082
	13.911
	13.737
	8.079
	 
	 
	-1.25
	28.14
	5.90

	6
	Proton
	1,000
	10
	4
	A
	461.2
	438.4
	23072
	-4.959
	13.370
	13.174
	2.202
	 
	 
	-1.47
	53.50
	6.11

	6
	Proton
	1,000
	20
	10
	A
	461.2
	461.3
	23067
	0.019
	12.318
	12.038
	0.295
	 
	 
	-2.27
	123.61
	6.74

	6
	Proton
	1,000
	40
	10
	A
	461.2
	438.3
	23067
	-4.979
	10.438
	10.178
	0.151
	 
	 
	-2.49
	104.70
	2.74

	6
	Proton
	1,000
	60
	10
	A
	461.2
	461.4
	23068
	0.025
	9.042
	8.905
	0.223
	 
	 
	-1.51
	90.87
	1.67

	6
	Proton
	1,000
	80
	10
	A
	461.2
	461.4
	23069
	0.028
	8.300
	8.261
	0.281
	 
	 
	-0.47
	83.02
	1.37

	6
	Proton
	1,000
	88
	10
	A
	461.2
	461.4
	23069
	0.028
	8.209
	8.183
	0.290
	 
	 
	-0.31
	82.10
	1.28

	6
	Proton
	10,000
	5
	10
	B
	465.7
	465.9
	11648
	0.052
	4.431
	4.387
	2.436
	4.589
	4.007
	-0.99
	44.70
	8.45

	6
	Proton
	10,000
	10
	10
	B
	465.7
	489.2
	11648
	5.057
	4.258
	4.335
	2.476
	4.659
	4.007
	1.80
	42.84
	8.31

	6
	Proton
	10,000
	20
	10
	B
	465.7
	442.6
	23297
	-4.944
	3.923
	3.909
	0.562
	4.007
	3.797
	-0.36
	39.58
	1.98

	6
	Proton
	10,000
	40
	10
	B
	465.7
	396.1
	23299
	-14.941
	3.324
	3.214
	0.375
	3.402
	3.006
	-3.33
	33.53
	0.88

	6
	Proton
	10,000
	60
	10
	B
	465.7
	419.4
	23302
	-9.927
	2.880
	2.841
	0.528
	3.029
	2.656
	-1.35
	28.87
	0.56

	6
	Proton
	10,000
	80
	10
	B
	465.7
	512.7
	23304
	10.097
	2.643
	2.612
	0.660
	2.936
	2.517
	-1.19
	26.54
	0.39

	6
	Proton
	10,000
	88
	10
	B
	465.7
	512.7
	23304
	10.097
	2.614
	2.581
	0.679
	2.960
	2.540
	-1.27
	26.54
	0.39

	6
	Proton
	50,000
	5
	50
	B
	485.3
	582.5
	24271
	20.028
	2.043
	1.968
	1.900
	2.500
	1.019
	-3.68
	102.40
	5.04

	6
	Proton
	50,000
	10
	50
	B
	485.3
	655.3
	24271
	35.033
	1.964
	1.931
	1.189
	2.524
	0.971
	-1.69
	98.52
	3.80

	6
	Proton
	50,000
	20
	50
	B
	485.3
	267.0
	24272
	-44.985
	1.809
	1.718
	0.914
	2.136
	0.995
	-5.05
	90.75
	2.15

	6
	Proton
	50,000
	40
	50
	B
	485.3
	703.9
	24273
	45.046
	1.533
	1.543
	3.673
	2.306
	-75.76
	0.64
	76.68
	2.24

	6
	Proton
	50,000
	60
	75
	B
	485.3
	388.3
	24271
	-19.981
	1.328
	1.327
	1.568
	2.354
	-99.15
	-0.07
	99.97
	2.04

	6
	Proton
	50,000
	80
	75
	B
	485.3
	679.6
	24272
	40.037
	1.219
	1.218
	2.062
	2.427
	-91.0
	-0.14
	91.72
	4.27

	6
	Proton
	50,000
	88
	75
	B
	485.3
	946.6
	24272
	95.052
	1.206
	1.201
	1.836
	2.403
	-90.29
	-0.38
	90.75
	2.36




Proton table B continued
	L
	Particle
	K.E. (keV)
	Eq. pitch 
angle (°)
	No. of
bounces
	Method
	DOP pred
(min)
	DOP
(min)
	DOP unc.
(s)
	DOP disc.
(%)
	MPL
  pred. (°)
	MPL
  (°)
	MPL
 max (°)
	MPL
min(°)
	MPL 
 unc. (°)
	MPL  
disc. (%)
	
	Outcome

	3
	Proton
	10,000
	5
	3
	A
	2.0
	2.0
	0.16
	0.70
	60.69
	58.14
	41.05
	41.02
	0.213
	-4.20
	0.0871
	Lost 

	3
	Proton
	10,000
	10
	8
	A
	1.9
	1.9
	0.053
	0.17
	52.45
	51.45
	26.11
	26.07
	0.120
	-1.92
	0.0732
	Trapped

	3
	Proton
	10,000
	20
	15
	A
	1.8
	1.8
	0.021
	-0.56
	41.41
	41.03
	14.65
	14.58
	0.139
	-0.93
	0.0605
	Trapped

	3
	Proton
	10,000
	40
	15
	A
	1.6
	1.6
	0.009
	0.34
	26.25
	26.09
	4.71
	4.70
	0.228
	-0.60
	0.0491
	Trapped

	3
	Proton
	10,000
	60
	17
	A
	1.5
	1.5
	0.020
	0.37
	14.69
	14.62
	0.94
	0.93
	0.224
	-0.51
	0.0449
	Trapped

	3
	Proton
	10,000
	80
	17
	A
	1.5
	1.5
	0.031
	0.21
	4.73
	4.71
	52.52
	52.07
	0.096
	-0.61
	0.0450
	Trapped

	3
	Proton
	10,000
	88
	17
	A
	1.5
	1.5
	0.033
	0.20
	0.94
	0.94
	48.28
	47.14
	0.020
	-0.61
	0.0451
	Trapped

	3
	Proton
	50,000
	5
	4
	A
	0.4
	0.4
	0.028
	-2.71
	60.69
	52.34
	39.85
	39.55
	0.140
	-13.76
	0.1845
	Trapped

	3
	Proton
	50,000
	10
	10
	A
	0.4
	0.4
	0.011
	-2.06
	52.45
	47.46
	25.69
	25.47
	0.267
	-9.52
	0.1615
	Trapped

	3
	Proton
	50,000
	20
	15
	A
	0.4
	0.4
	0.003
	-1.53
	41.41
	39.72
	14.43
	14.19
	0.274
	-4.10
	0.1390
	Trapped

	3
	Proton
	50,000
	40
	15
	A
	0.3
	0.3
	0.005
	-0.12
	26.25
	25.57
	4.69
	4.51
	0.488
	-2.60
	0.1126
	Trapped

	3
	Proton
	50,000
	60
	15
	A
	0.3
	0.3
	0.014
	-0.17
	14.69
	14.31
	0.94
	0.90
	0.516
	-2.62
	0.1027
	Trapped

	3
	Proton
	50,000
	80
	15
	A
	0.3
	0.3
	0.018
	-0.31
	4.73
	4.60
	57.08
	57.02
	0.222
	-2.87
	0.1028
	Trapped

	3
	Proton
	50,000
	88
	30
	A
	0.3
	0.3
	0.009
	-0.45
	0.94
	0.92
	50.95
	50.94
	0.046
	-2.91
	0.1032
	Trapped

	6
	Proton
	1,000
	5
	2
	A
	10.0
	10.2
	1.54
	2.36
	60.69
	57.05
	40.85
	40.82
	0.199
	-6.00
	0.7935
	Trapped

	6
	Proton
	1,000
	10
	4
	A
	9.7
	9.7
	0.65
	0.72
	52.45
	50.95
	26.03
	25.97
	0.135
	-2.87
	0.5939
	Trapped

	6
	Proton
	1,000
	20
	10
	A
	9.0
	9.0
	0.17
	-0.76
	41.41
	40.83
	14.62
	14.52
	0.175
	-1.42
	0.3718
	Trapped

	6
	Proton
	1,000
	40
	10
	A
	8.1
	8.2
	0.10
	0.78
	26.25
	26.00
	4.69
	4.67
	0.295
	-0.96
	0.1614
	Trapped

	6
	Proton
	1,000
	60
	10
	A
	7.6
	7.6
	0.22
	0.04
	14.69
	14.57
	0.94
	0.93
	0.279
	-0.85
	0.0712
	Trapped

	6
	Proton
	1,000
	80
	10
	A
	7.3
	7.3
	0.35
	-0.21
	4.73
	4.68
	64.31
	41.56
	0.112
	-1.23
	0.0563
	Trapped

	6
	Proton
	1,000
	88
	10
	A
	7.3
	7.2
	0.36
	-0.31
	0.94
	0.93
	64.31
	41.56
	0.025
	-0.95
	0.0570
	Trapped

	6
	Proton
	10,000
	5
	10
	B
	1.0
	1.0
	0.04
	-3.64
	60.69
	52.78
	68.15
	41.17
	6.891
	-13.03
	1.2536
	Trapped

	6
	Proton
	10,000
	10
	10
	B
	1.0
	1.0
	0.10
	-0.13
	52.45
	52.10
	26.56
	23.78
	7.085
	-0.67
	1.3219
	Lost 

	6
	Proton
	10,000
	20
	10
	B
	0.9
	0.9
	0.07
	-1.69
	41.41
	40.46
	25.00
	22.93
	2.080
	-2.31
	0.4946
	Trapped

	6
	Proton
	10,000
	40
	10
	B
	0.8
	0.8
	0.08
	-1.59
	26.25
	25.04
	15.85
	12.72
	0.871
	-4.62
	0.2085
	Trapped

	6
	Proton
	10,000
	60
	10
	B
	0.8
	0.8
	0.11
	-0.96
	14.69
	14.66
	4.67
	3.99
	1.088
	-0.22
	0.1734
	Trapped

	6
	Proton
	10,000
	80
	10
	B
	0.7
	0.7
	0.12
	-1.80
	4.73
	4.71
	1.07
	0.73
	0.623
	-0.41
	0.1855
	Trapped

	6
	Proton
	10,000
	88
	10
	B
	0.7
	0.7
	0.12
	-1.91
	0.94
	0.96
	62.98
	5.93
	0.122
	1.45
	0.1885
	Trapped

	6
	Proton
	50,000
	5
	50
	B
	0.2
	0.2
	0.01
	-22.53
	60.69
	25.52
	51.52
	4.39
	12.541
	-58.0
	1.6355
	Lost 

	6
	Proton
	50,000
	10
	50
	B
	0.2
	0.2
	0.02
	-18.60
	52.45
	27.71
	56.24
	0.00
	13.236
	-47.2
	1.3649
	Trapped

	6
	Proton
	50,000
	20
	50
	B
	0.2
	0.2
	0.00
	-14.93
	41.41
	24.79
	53.94
	0.00
	10.695
	-40.1
	0.8706
	Trapped

	6
	Proton
	50,000
	40
	50
	B
	0.2
	0.2
	0.01
	-6.67
	26.25
	23.47
	70.06
	0.00
	14.293
	-10.6
	1.1707
	Trapped

	6
	Proton
	50,000
	60
	75
	B
	0.2
	0.1
	0.00
	-3.75
	14.69
	18.72
	58.32
	0.00
	13.973
	27.4
	1.0151
	Trapped

	6
	Proton
	50,000
	80
	75
	B
	0.1
	0.1
	0.00
	-0.51
	4.73
	18.16
	0.00
	0.00
	15.795
	284
	1.9752
	Lost 

	6
	Proton
	50,000
	88
	75
	B
	0.1
	0.1
	0.01
	0.35
	0.94
	18.54
	0.00
	0.00
	15.035
	1867
	1.2665
	Trapped




Electron table 
	L
	Particle
	K.E. (keV)
	Eq. pitch 
angle (°)
	No. of
bounces
	Method
	EGP pred
	EGP
(ms)
	EGP
unc. (s)
	EGP
disc. (%)
	BP pred.
 (s)
	BP
(s)
	BP unc.
(ms)
	BP disc.
(%)
	Flight
 time (s)
	Sim. Time
 (min)

	1.5
	Electron
	1,000
	40
	0.6
	A
	0.012
	0.012
	0.00
	-4.925
	0.128
	0.125
	0.374
	-2.56
	0.08
	151.39

	1.5
	Electron
	1,000
	80
	0.6
	A
	0.012
	0.012
	0.00
	-0.096
	0.102
	0.101
	0.304
	-0.45
	0.06
	114.15

	3
	Electron
	40
	20
	0.6
	A
	0.034
	0.034
	0.00
	-13.126
	0.760
	0.742
	2.226
	-2.38
	0.46
	263.55

	3
	Electron
	40
	40
	0.6
	A
	0.034
	0.034
	0.00
	-4.935
	0.644
	0.628
	1.883
	-2.56
	0.39
	152.03

	3
	Electron
	40
	60
	0.6
	A
	0.034
	0.034
	0.00
	-1.084
	0.558
	0.549
	1.648
	-1.56
	0.33
	95.67

	3
	Electron
	40
	80
	0.6
	A
	0.034
	0.034
	0.00
	-0.099
	0.512
	0.510
	1.530
	-0.45
	0.31
	75.84

	3
	Electron
	40
	88
	0.6
	A
	0.034
	0.034
	0.00
	-0.006
	0.507
	0.505
	1.516
	-0.27
	0.30
	55.29

	3
	Electron
	200
	20
	0.6
	A
	0.044
	0.044
	0.00
	-13.083
	0.409
	0.399
	1.197
	-2.38
	0.25
	79.54

	3
	Electron
	200
	40
	0.6
	A
	0.044
	0.044
	0.00
	-4.921
	0.346
	0.338
	1.013
	-2.56
	0.21
	30.57

	3
	Electron
	200
	60
	0.6
	A
	0.044
	0.044
	0.00
	-1.079
	0.300
	0.295
	0.886
	-1.56
	0.18
	19.90

	3
	Electron
	200
	80
	0.6
	A
	0.044
	0.044
	0.00
	-0.094
	0.275
	0.274
	0.823
	-0.45
	0.17
	15.20

	3
	Electron
	200
	88
	0.6
	A
	0.044
	0.044
	0.00
	-0.007
	0.272
	0.272
	0.815
	-0.27
	0.16
	14.48

	3
	Electron
	1,000
	10
	0.3
	A
	0.093
	0.093
	0.01
	-21.554
	0.328
	0.355
	2.131
	8.37
	0.10
	168.19

	3
	Electron
	1,000
	20
	0.6
	A
	0.093
	0.093
	0.01
	-13.010
	0.302
	0.295
	0.884
	-2.38
	0.18
	77.49

	3
	Electron
	1,000
	40
	0.6
	A
	0.093
	0.093
	0.02
	-4.848
	0.256
	0.249
	0.748
	-2.56
	0.15
	40.22

	3
	Electron
	1,000
	60
	0.6
	A
	0.093
	0.093
	0.02
	-1.086
	0.222
	0.218
	0.655
	-1.56
	0.13
	34.67

	3
	Electron
	1,000
	80
	0.6
	A
	0.093
	0.093
	0.02
	-0.088
	0.203
	0.203
	0.608
	-0.45
	0.12
	24.02

	3
	Electron
	1,000
	88
	0.6
	A
	0.093
	0.093
	0.02
	0.004
	0.201
	0.201
	0.602
	-0.27
	0.12
	29.03

	6
	Electron
	40
	20
	0.6
	A
	0.271
	0.271
	0.02
	-13.043
	1.520
	1.484
	4.453
	-2.38
	0.91
	70.64

	6
	Electron
	40
	40
	0.6
	A
	0.271
	0.271
	0.03
	-4.901
	1.288
	1.255
	3.766
	-2.56
	0.77
	29.94

	6
	Electron
	40
	60
	0.6
	A
	0.271
	0.271
	0.03
	-1.072
	1.116
	1.099
	3.296
	-1.56
	0.67
	18.69

	6
	Electron
	40
	80
	0.6
	A
	0.271
	0.271
	0.04
	-0.091
	1.024
	1.020
	3.060
	-0.45
	0.61
	15.77

	6
	Electron
	40
	88
	0.6
	A
	0.271
	0.271
	0.04
	-0.011
	1.013
	1.010
	3.031
	-0.27
	0.61
	14.83

	6
	Electron
	200
	20
	0.6
	A
	0.349
	0.349
	0.08
	-12.904
	0.818
	0.798
	2.395
	-2.38
	0.49
	19.74

	6
	Electron
	200
	40
	0.6
	A
	0.349
	0.349
	0.09
	-4.814
	0.693
	0.675
	2.026
	-2.56
	0.42
	7.67

	6
	Electron
	200
	60
	0.6
	A
	0.349
	0.349
	0.10
	-1.037
	0.600
	0.591
	1.773
	-1.56
	0.36
	6.09

	6
	Electron
	200
	80
	0.6
	A
	0.349
	0.349
	0.11
	-0.091
	0.551
	0.549
	1.646
	-0.45
	0.33
	4.68

	6
	Electron
	200
	88
	0.6
	A
	0.349
	0.349
	0.11
	0.005
	0.545
	0.543
	1.630
	-0.27
	0.33
	3.63

	6
	Electron
	1,000
	20
	0.6
	A
	0.741
	0.742
	0.48
	-12.427
	0.604
	0.590
	1.769
	-2.38
	0.36
	19.34

	6
	Electron
	1,000
	40
	0.6
	A
	0.741
	0.742
	0.56
	-4.685
	0.512
	0.499
	1.496
	-2.56
	0.31
	11.24

	6
	Electron
	1,000
	60
	0.6
	A
	0.741
	0.742
	0.65
	-0.951
	0.443
	0.436
	1.309
	-1.56
	0.27
	8.72

	6
	Electron
	1,000
	80
	0.6
	A
	0.741
	0.742
	0.70
	-0.079
	0.407
	0.405
	1.215
	-0.45
	0.24
	7.84

	6
	Electron
	1,000
	88
	0.6
	A
	0.741
	0.742
	0.70
	0.015
	0.402
	0.401
	1.204
	-0.27
	0.24
	5.93




Electron table continued
	L
	Particle
	K.E. (keV)
	Eq. pitch 
angle (°)
	No. of
bounces
	Method
	DOP
(min)
	DOP unc.
(s)
	DOP disc.
(%)
	MPL
  pred. (°)
	MPL
  (°)
	MPL
 max (°)
	MPL
min(°)
	MPL 
 unc. (°)
	MPL  
disc. (%)
	Outcome

	1.50
	Electron
	1,000
	40
	0.60
	A
	48.3
	0.86
	-0.80
	26.2
	26.2
	0.00
	0.00
	0.031
	-0.11
	Trapped

	1.50
	Electron
	1,000
	80
	0.60
	A
	46.2
	1.33
	5.91
	4.73
	4.73
	0.00
	0.00
	0.005
	-0.10
	Trapped

	3.00
	Electron
	40
	20
	0.60
	A
	466
	0.41
	-0.76
	41.4
	41.3
	0.00
	0.00
	0.075
	-0.16
	Trapped

	3.00
	Electron
	40
	40
	0.60
	A
	416
	0.66
	-1.47
	26.2
	26.2
	0.00
	0.00
	0.031
	-0.11
	Trapped

	3.00
	Electron
	40
	60
	0.60
	A
	396
	0.88
	0.89
	14.7
	14.7
	0.00
	0.00
	0.016
	-0.10
	Trapped

	3.00
	Electron
	40
	80
	0.60
	A
	368
	1.01
	-2.90
	4.73
	4.73
	0.00
	0.00
	0.005
	-0.10
	Trapped

	3.00
	Electron
	40
	88
	0.60
	A
	382
	1.03
	1.35
	0.94
	0.94
	0.00
	0.00
	0.001
	-0.10
	Trapped

	3.00
	Electron
	200
	20
	0.60
	A
	106
	0.64
	0.53
	41.4
	41.3
	0.00
	0.00
	0.075
	-0.16
	Trapped

	3.00
	Electron
	200
	40
	0.60
	A
	98.0
	1.02
	3.52
	26.2
	26.2
	0.00
	0.00
	0.031
	-0.11
	Trapped

	3.00
	Electron
	200
	60
	0.60
	A
	92.8
	1.37
	5.34
	14.7
	14.7
	0.00
	0.00
	0.016
	-0.10
	Trapped

	3.00
	Electron
	200
	80
	0.60
	A
	80.2
	1.56
	-5.54
	4.73
	4.73
	0.00
	0.00
	0.005
	-0.10
	Trapped

	3.00
	Electron
	200
	88
	0.60
	A
	87.0
	1.59
	2.83
	0.9
	0.94
	0.00
	0.00
	0.001
	-0.10
	Trapped

	3.00
	Electron
	1,000
	10
	0.30
	A
	0.0
	1.46
	0.00
	52.5
	51.1
	0.00
	0.00
	0.932
	-2.60
	Trapped

	3.00
	Electron
	1,000
	20
	0.60
	A
	27.5
	1.08
	1.64
	41.4
	41.3
	0.00
	0.00
	0.076
	-0.16
	Trapped

	3.00
	Electron
	1,000
	40
	0.60
	A
	24.6
	1.72
	1.03
	26.2
	26.2
	0.00
	0.00
	0.033
	-0.11
	Trapped

	3.00
	Electron
	1,000
	60
	0.60
	A
	22.2
	2.32
	-1.94
	14.7
	14.7
	0.00
	0.00
	0.018
	-0.10
	Trapped

	3.00
	Electron
	1,000
	80
	0.60
	A
	22.6
	2.66
	3.32
	4.73
	4.73
	0.00
	0.00
	0.006
	-0.10
	Trapped

	3.00
	Electron
	1,000
	88
	0.60
	A
	21.6
	2.70
	-0.48
	0.94
	0.94
	0.00
	0.00
	0.001
	-0.11
	Trapped

	6.00
	Electron
	40
	20
	0.60
	A
	235
	0.82
	0.17
	41.4
	41.3
	0.00
	0.00
	0.075
	-0.16
	Trapped

	6.00
	Electron
	40
	40
	0.60
	A
	218
	1.31
	3.18
	26.2
	26.2
	0.00
	0.00
	0.032
	-0.11
	Trapped

	6.00
	Electron
	40
	60
	0.60
	A
	201
	1.76
	2.09
	14.7
	14.7
	0.00
	0.00
	0.017
	-0.10
	Trapped

	6.00
	Electron
	40
	80
	0.60
	A
	185
	2.02
	-2.32
	4.73
	4.73
	0.00
	0.00
	0.006
	-0.10
	Trapped

	6.00
	Electron
	40
	88
	0.60
	A
	200
	2.05
	6.00
	0.94
	0.94
	0.00
	0.00
	0.0011
	-0.10
	Trapped

	6.00
	Electron
	200
	20
	0.60
	A
	53.3
	1.27
	1.21
	41.4
	41.3
	0.00
	0.00
	0.077
	-0.16
	Trapped

	6.00
	Electron
	200
	40
	0.60
	A
	48.5
	2.03
	2.49
	26.2
	26.2
	0.00
	0.00
	0.035
	-0.11
	Trapped

	6.00
	Electron
	200
	60
	0.60
	A
	45.5
	2.73
	3.23
	14.7
	14.7
	0.00
	0.00
	0.020
	-0.11
	Trapped

	6.00
	Electron
	200
	80
	0.60
	A
	39.9
	3.13
	-6.10
	4.73
	4.73
	0.00
	0.00
	0.007
	-0.10
	Trapped

	6.00
	Electron
	200
	88
	0.60
	A
	40.5
	3.18
	-4.32
	0.94
	0.94
	0.00
	0.00
	0.001
	-0.11
	Trapped

	6.00
	Electron
	1,000
	20
	0.60
	A
	13.7
	2.16
	0.92
	41.41
	41.35
	0.00
	0.00
	0.080
	-0.16
	Trapped

	6.00
	Electron
	1,000
	40
	0.60
	A
	11.7
	3.44
	-3.81
	26.2
	26.2
	0.00
	0.00
	0.040
	-0.11
	Trapped

	6.00
	Electron
	1,000
	60
	0.60
	A
	11.8
	4.64
	4.67
	14.7
	14.7
	0.00
	0.00
	0.027
	-0.11
	Trapped

	6.00
	Electron
	1,000
	80
	0.60
	A
	11.6
	5.31
	6.54
	4.73
	4.73
	0.00
	0.00
	0.011
	-0.12
	Trapped

	6.00
	Electron
	1,000
	88
	0.60
	A
	10.7
	5.40
	-1.67
	0.94
	0.94
	0.00
	0.00
	0.0021
	-0.11
	Trapped



[bookmark: _Toc460358856] Simulation code
[bookmark: _Toc460358857]Trajectory_main.m
function trajectory_main (R0, mlat0, mlong0, KE0, pitcheq, particle, planet, llimit, mdisc, initial_angle, outputthinning, solver_choice, Method, bounces)
%Input parameters for particle initially in Equatorial plane
%R0         Initial distance from planet centre / planet's diameter.
%mlat0      Initial magnetic latitude.
%mlong0     Initial magnetic longitude.
%KE0        Initial kinetic energy of particle (gamma-1)*mc2
%pitcheq    Initial pitch angle in degrees.
%particle  Type 'p' for proton. Anything else is electron.
%planet   Type 'j' or 'J' for Jupiter, s or 'S' for Saturn. Anything else
%           for Earth.
%llimit     Enter maximum order of Legendre polynomial expansion for
%           calculating field potential. Enter 0 to use pure dipole
%           equation.
%mdisc
%initial_angle  This defines where in the bounce cycle the trajectory
%           starts.  If set to 0 or 180 degrees, the initial veloity will
%           be perpendicular to the guiding centre position vector R, which 
%           =R0(R0, mlat0, mlong0). If set to 90, the initial v will be 
%           anti-parallel to R0 and if set to 270 it will be parallel to R0.  
%           Any angle between 0 and 360 degrees may be entered. 
%           If set to -1, the angle is set so that the particle
%           starts at the same distance from the planet as is its
%           (predicted) guided centre.
%outputthininning  During each simulation, up-to-date information is
%           recorded to a text file at each integration step, which can used later for detailed
%           analysis.  This parameter limits the amount of data recorded to
%           prevent the file size from becoming overwhelming.  It is
%           recommended that this be set to 100 for shorter simulations.
%           For longer sims, set it to 1000 or 10000 even.
%solver_choice, enter either 1 or 2:  1 - ode45 (non-stiff), 2 - ode15s (stiff)
%Method     Mirror point detection method. Enter 'A' if doing < 2 bounces or you 
%           believe that the bounce period remians constant. Enter 'B' if period is inclined to drift.  
%bounces    Number of bounce periods to simulate (based on prediction of
%           bounce period).
%     
%           Typical input example: trajectory_main(1.5,0,0,1000,80,'p','E',0,'N',-1,1000,1,'A',3)
 
if solver_choice < 1 || solver_choice > 2
    solver_choice = 1;
end
if (upper(Method) ~= 'B')
    Method = 'A';
end
stepspergyro = 20;
if lower(mdisc) == 'y'
    llimit = 0;
end
if llimit > 13
    llimit = 13; % llimit cannot be larger than 13.
end
Electroncharge = -1.6022E-19;
Electronmass = 9.1094E-31;
restmassenergy = 511.99891; %keV
Protonmass = Electronmass*1836;
Eartheqradius = 12736/2; %Earth equatorial radius in km
Earthaverageradius = 6371; %Earth equatorial radius in km
Earthmagmoment = 7940000;  %Mag momnet in Tkm3
 
magmoment = Earthmagmoment; 
planetname = 'Earth';%If 'planet' in argument list is anything other than J or S
                            %we make it the Earth.
planetnameposessive = 'Earth''s';
planeteqradius = Eartheqradius;
 
planet = upper(planet); %converts lowercase to uppercase.
switch (planet)
    case 'J',
        planetname = 'Jupiter';
        planetnameposessive = 'Jovian';
        magmoment = 1.5e11;
        planeteqradius = 142984/2;
 
    case 'S',
        planetname = 'Saturn';
        planetnameposessive = 'Kronian';
        magmoment = 4.2e9;%532;
        planeteqradius = 120536/2;
end
 
particlemass = Electronmass; %default particle is electron
particlecharge = Electroncharge;
particlename = 'Electron';
if particle == 'p' 
    particlemass = Protonmass;
    particlecharge = -Electroncharge;
    particlename = 'Proton';
    %outputthinning = 100;
    restmassenergy = 938272.0813;
end
 
[x0, y0, z0] = polartocart(R0, mlat0, mlong0);
initial_GCposition_cartesian = [x0, y0, z0]; %Initial position of guiding centre.
L0 = R0/(cosd(mlat0)).^2;  %inital L-value.
 
c = 299792.458; %speed of light in km/s
Gamma0 = KE0/restmassenergy + 1;
fprintf(1,'Initial gamma = %4g.\n',Gamma0);
speed0c = sqrt(1-1/(Gamma0^2));
speed0kps = speed0c*c;  %Initial speed of particle in km/s
speed0 = speed0kps/planeteqradius;  %  Initial speed of particle converted to planetary radii per second.
B0 = 0;
dr = 1; %distance length for measuring potential gradient in km.
xplus = [x0+dr/planeteqradius y0 z0];
xminus = [x0-dr/planeteqradius y0 z0];
yplus = [x0 y0+dr/planeteqradius z0];
yminus = [x0 y0-dr/planeteqradius z0];
zplus = [x0 y0 z0+dr/planeteqradius];
zminus = [x0 y0 z0-dr/planeteqradius];
dipole_vector = [0 0 0];
if lower(mdisc) == 'y'
    [Brad, Blat,Brd,Btd] = MDiscField(R0,(90-mlat0)*pi/180);
    B0 = sqrt(Brad.^2 + Blat.^2)*10000;
elseif llimit < 1
    B0 = getBmoddipole([0, 0,magmoment],dipole_vector , initial_GCposition_cartesian , planeteqradius); %calculates modulus of B-field at initial (guiding centre) position in gauss.
      %This is only used for calculating gyroperiod prediction.
else   %Finds magnetic potenitial at points close to desired postion.
    Vxplus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(xplus,mlong0),Earthaverageradius, llimit);
    Vxminus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(xminus,mlong0),Earthaverageradius, llimit);
    B_x = -(Vxplus - Vxminus)/dr/2; %gradient gives B-field components
    Vyplus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(yplus,mlong0),Earthaverageradius, llimit);
    Vyminus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(yminus,mlong0),Earthaverageradius, llimit);
    B_y = -(Vyplus - Vyminus)/dr/2;
    Vzplus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(zplus,mlong0),Earthaverageradius, llimit);
    Vzminus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(zminus,mlong0),Earthaverageradius, llimit);
    B_z = -(Vzplus - Vzminus)/dr/2;
    B0 = sqrt(B_x.^2 + B_y.^2 + B_z.^2);
end   
      
fprintf(1,'Magnetic field strength at initial guiding cente position = %4g G.\n',B0);
Bounceperiodpred = L0*planeteqradius*sqrt(2)/speed0kps*(3.7-1.6*sind(pitcheq)); %Bounce period prediction for dipole field.
EquatorialGyroperiodpred = 2 * pi * particlemass*Gamma0/(abs(particlecharge)*B0/10^4); %Inital gyroperiod prediction  2 pi m / q B
                                               %Drift period prediction.
Driftorbitperiodpred = pi*abs(particlecharge)*getBmoddipole([0, 0,magmoment],dipole_vector , [1,0,0] , planeteqradius)/10000*planeteqradius.^2*1e6/3/L0/(0.5*particlemass*speed0kps.^2*1e6*Gamma0)/(0.35+0.15*sind(pitcheq)); 
Lossconeangle = asind(1/(4*L0.^6-3*L0.^5)^0.25); %Loss cone angle prediction.
 
EquatorialGyroradiuspred = abs(EquatorialGyroperiodpred*speed0kps*sind(pitcheq)/(2*pi)); %Initial Gyroradius in km.
EquatorialGyroradiuspredRP = EquatorialGyroradiuspred/planeteqradius; %Initial Gyroradius in planetary radii.
if initial_angle == -1
    if particlecharge >= 0
        initial_angle = 270-atand(EquatorialGyroradiuspredRP/2/R0);
    else 
        initial_angle = 90 + atand(EquatorialGyroradiuspredRP/2/R0);
    end
elseif particlecharge < 0
    initial_angle = initial_angle + 180; %Electron start postion correctionn is reversed.
end
if initial_angle > 360
   initial_angle = initial_angle - 360;
end
speed0g = speed0*EquatorialGyroperiodpred; %speed0g is inital speed of particle in planetary radii per gyroperiod.
output_filename = strcat(particlename,'_',planetname,'_L',num2str(L0,3),'_lat',num2str(mlat0,3),'_long',num2str(mlong0,3),'_',num2str(KE0,4),'keV_p',num2str(pitcheq,3),'_pa',num2str(initial_angle,3));
if lower(mdisc) == 'y'
    output_filename = strcat(output_filename,'mdisc_', num2str(bounces,3),'bounces');
elseif llimit < 1
    output_filename = strcat(output_filename,'dipole_', num2str(bounces,3),'bounces');
else 
    output_filename = strcat(output_filename,'IGRF_llimit_',num2str(llimit), num2str(bounces,3),'_bounces');
end
trajectory_filename = strcat('trajectory_',output_filename,'.txt');
gyroperiods_filename = strcat('gyroperiods_',output_filename,'.txt');
bounceperiods_filename = strcat('bounceperiods_',output_filename,'.txt');
mirrorpoints_filename = strcat('mirrorpoints_',output_filename,'.txt');
results_filename = 'results log.txt';
if exist('results log.txt','file') ~= 2  %If 'results log.txt' does not exist it has to be created.
    resultsfile = fopen(results_filename,'a');
    fprintf(resultsfile, 'Date & time\tPlanet\tParticle\tInitial L\tInitial magnetic latitude (%s)\tInitial magnetic longitude (%s)\tK.E. (keV)\tGamma\tEquatorial pitch angle (%s)\tPlanet equatorial radius (km)\tPlanet magnetic moment (Tkm3)\tEqu. Gyroradius / R0\tInitial phase angle (%s)\tMethod\tNo. of bounces\tSteps per predicted gyro-orbit\tl limit\tsolver\tAbsolute tolerance\tRelative tolerance\tB-field strength at initial GC poistion (G)\tinitial speed (km/s)\t', char(176), char(176), char(176), char(176));
    fprintf(resultsfile, 'Predicted equatorial gyro-radius at GC (km)\tEqu. Gyroradius / R0\tLoss cone angle (%s)\tGreatest magnetic latitude (%s)\tMax R (Rp)\tMin R (Rp)\tMax Rcyl (Rp)\tMin Rcyl (Rp)\tMax z (Rp)\tMin z (Rp)\tMax magnetic latitude (%s)\tMin magnetic latitude (%s)\tMax magnetic longitude (%s)\tMin magnetic longitude (%s)\tMax L\tMin L\tGreatest gyroperiod, calculated from local magnetic field (s)\t', char(176), char(176), char(176), char(176), char(176), char(176));
    fprintf(resultsfile, 'Smallest gyroperiod, calculated from local magnetic field (s)\tGreatest gyro-radius, calculated from local magnetic field (s)\tSmallest gyro-radius,calculated from local magnetic field (s)\tSimulation time (s)\tEquatorial gyroperiod predicted (s)\tEquatorial gyroperiod from simulation (s)\tMax gyroperiod from simulation (s)\tMin gyroperiod from simulation (s)\tEquatorial gyroperiod error (s)\t');
    fprintf(resultsfile, 'Equatorial gyroperiod discrepancy (%%)\tBounce period predicted (s)\tBounce period from simulation (s)\tBounce period error (s)\tBounce period discrepancy (%%)\tBounce period from sim. average (s)\tBounce period from sim. max (s)\tBounce period from sim. min (s)\tBounce period from sim. spread (s)\tBounce period from sim. SD (s)\tDrift orbital period predicted (s)\tDrift orbital period from simulation, polyfit method (s)\t');
    fprintf(resultsfile, 'Drift orbital period error, polyfit method (s)\tDrift orbital period discrepancy, polyfit method (%%)\tDrift orbital period from simulation, simple gradient method (s)\tDrift orbital period from simulation, simple gradient method error (s)\tDrift orbital period  simple gradient method discrepancy (%%)\tDrift orbit period delta long / tmax\tMirror point latitude predicted (%s)\tMirror point latitude from simulation  (%s)\t', char(176), char(176));
    fprintf(resultsfile, 'Mirror point latitude error (%s)\tnumber of mirror points\tMirror point latitudes standard deviation (%s)\tMirror point latitudes max (%s)\tMirror point latitudes min (%s)\tMirror point latitude discrepancy  alternative (%%)\tMu mean(Tm3)\tMu SD(Tm3)\tMax magnetic moment (Tm3)\tMin magnetic moment (Tm3)\tMu spread /Mu mean\tPeriod from FFT 1 (s)\tPeriod from FFT 2 (s)\tPeriod from FFT 3 (s)\tPeriod from FFT 4 (s)\t', char(176), char(176), char(176), char(176));
    fprintf(resultsfile, 'Time resolution (s)\tNumber of time divisions\tParticle flight time (s)\tFate of particle\n');
else    resultsfile = fopen(results_filename,'a');
end
trajectoryfile = fopen(trajectory_filename,'w');
logfile = fopen('trajectories log.txt','a');
fprintf(trajectoryfile,'Time (s)\tx (Rp)\ty (Rp)\tz (Rp)\tR (Rp)\tRcyl (Rp)\tmag lat (%c)\tmag long (%c)\tL\tvx (Rp/s)\tvy (Rp/s)\tvz (Rp/s)\tmu\tpitch (%c)\tBmod (G)\tGamma\tspeed (km/s)\tgyroperiod (s)\tgyroradius (km)\t', char(176), char(176), char(176));
fprintf(trajectoryfile, '%s\t%s\t%s\tinitial L =\t%.4g\tinitial magnetic latitude =\t%4g\tinitial magnetic longitude =\t%4g\tenergy  =\t%.4g\tkeV\tequatorial pitch angle =\t%.4g\tdeg\tmagnetic moment =\t%.4g\tTkm3\tinitial phase angle =\t%4g\tdeg\t%3g\tbounce periods\t%d\tsteps per gyro.\t', datestr(now), planetname,particlename, L0, mlat0, mlong0, KE0, pitcheq, magmoment, initial_angle, bounces, stepspergyro);
fprintf(logfile, '%s: %s, %s, initial L =\t%.4g\tinitial magnetic latitude =\t%4g\t%c, initial magnetic longitude =\t%4g\t%c, initial KE  =\t%.4g\tkeV, equatorial pitch angle =\t%.4g\tdeg, magnetic moment =\t%.4g\tTkm3,\tinitial phase angle = \t%4g\t%c,\tMirror point detection method =\t%d,\t%3g bounce periods,\t%d steps per gyro.\n', datestr(now), planetname,particlename, L0, mlat0, char(176), mlong0, char(176), KE0, pitcheq, magmoment, initial_angle, char(176), Method, bounces, stepspergyro);
fprintf(resultsfile, '%s\t%s\t%s\t%.4g\t%5g\t%5g\t%.4g\t%.6g\t%4g\t%4g\t%4g\t%4g\t%4g\t%c\t%3g\t%d\t', datestr(now), planetname,particlename, L0, mlat0, mlong0, KE0, Gamma0, pitcheq, planeteqradius, magmoment, EquatorialGyroradiuspredRP/R0,initial_angle, Method, bounces, stepspergyro);
gyroperiodsfile = fopen(gyroperiods_filename,'w');
mirrorpointsfile = fopen(mirrorpoints_filename,'w');
fprintf(gyroperiodsfile, '%s\t%s\t%s\tinitial L =\t%.4g\tinitial magnetic latitude =\t%4g\tinitial magnetic longitude =\t%4g\tenergy  =\t%.4g\tkeV\tequatorial pitch angle =\t%.4g\tdeg\tmagnetic moment =\t%.4g\tTkm3\t%3g\tinitial phase angle = %4g\tdeg\tbounce periods\t%d\tsteps per gyro.\t', datestr(now), planetname,particlename, L0, mlat0, mlong0, KE0, pitcheq, magmoment, initial_angle, bounces, stepspergyro);
fprintf(mirrorpointsfile, '%s\t%s\t%s\tinitial L =\t%.4g\tinitial magnetic latitude =\t%4g\tinitial magnetic longitude =\t%4g\tenergy  =\t%.4g\tkeV\tequatorial pitch angle =\t%.4g\tdeg\tmagnetic moment =\t%.4g\tTkm3\t%3g\tinitial phase angle = %4g\tdeg\tbounce periods\t%d\tsteps per gyro.\t', datestr(now), planetname,particlename, L0, mlat0, mlong0, KE0, pitcheq, magmoment, initial_angle, bounces, stepspergyro);
if lower(mdisc) == 'y'
   fprintf(trajectoryfile, 'Magnetodisc.\t\t');
   fprintf(gyroperiodsfile, 'Magnetodisc.\n');
   fprintf(mirrorpointsfile, 'Magnetodisc.\n');
   fprintf(resultsfile, 'Magnetodisc\t');
elseif llimit < 1
   fprintf(trajectoryfile, 'Dipole.\t\t');
   fprintf(gyroperiodsfile, 'Dipole.\n');
   fprintf(mirrorpointsfile, 'Dipole.\n');
   fprintf(resultsfile, 'dipole\t');
else 
    fprintf(trajectoryfile, 'IGRF, l limit =\t%d\n', llimit);
    fprintf(gyroperiodsfile, 'IGRF, l limit =\t%d\n', llimit);
    fprintf(mirrorpointsfile, 'IGRF, l limit =\t%d\n', llimit);
    fprintf(resultsfile, '%d\t', llimit);
end
fprintf(gyroperiodsfile,'Time (s)\tGyroperiod (s)');
fprintf(mirrorpointsfile,'Time (s)\tMirror point latitude (s)\tMirror point latitude uncertanty(s)');
 
fprintf(1,'Initial cyclotron period prediction = %4g s.  Initial bounce period prediction = %4g s.\nInitial drift orbital period prediction = %4g s.  Loss cone angle prediction = %3g degrees.\n',EquatorialGyroperiodpred, Bounceperiodpred, Driftorbitperiodpred, Lossconeangle);
fprintf(logfile,'Initial cyclotron period prediction =\t%4g\ts. Initial bounce period prediction =\t%4g\ts.\nInitial drift orbital period prediction =\t%4g\ts.  Loss cone angle =\t%3g\tdegrees.\n',EquatorialGyroperiodpred, Bounceperiodpred, Driftorbitperiodpred, Lossconeangle);
 
fprintf(1,'Initial Gyroradius = %4g km or %4g %s radii.\n', EquatorialGyroradiuspred, EquatorialGyroradiuspredRP, planetnameposessive);
fprintf(1,'Initial speed = %4gc = %4g %s radii per second or %4g %s radii per gyroperiod.\n',speed0c, speed0, planetnameposessive, speed0g, planetnameposessive);
fprintf(logfile,'Initial Gyroradius =\t%4g\tkm or\t%4g\t%s radii.\n', EquatorialGyroradiuspred, EquatorialGyroradiuspredRP, planetnameposessive);
fprintf(logfile,'Initial speed =\t%4g\tc =\t%4g\t%s radii per second or\t%4g\t%s radii per gyroperiod.\n',speed0c, speed0, planetnameposessive, speed0g, planetnameposessive);
 
fprintf(trajectoryfile, 'Initial cyclotron period prediction =\t%4g\ts\tInitial gyroradius prediction =\t%4g\tkm\tInitial bounce period prediction =\t%4g\ts\tInitial drift period prediction =\t%4g\ts\tLoss cone angle =\t%3g\tdegrees,\t', EquatorialGyroperiodpred, EquatorialGyroradiuspred, Bounceperiodpred, Driftorbitperiodpred,Lossconeangle);
M = sym('M','positive');  %M represents cos(magnetic latitude of mirror point)
eqn = M.^6 + 3*M*(sind(pitcheq)).^4 == 4*(sind(pitcheq)).^4; 
assume(M <= 1);
assume(M >= 0);
assume(M == 'Real'); %These assumes don't appear to be working!
COS2M = vpasolve(eqn,M,0.5);% Finds mirror point latitude prediction from wequatorial pitch angle
mirrormaglatitudeprediction = double( 180/pi*acos(sqrt(COS2M(2))) );  %Solution #2 is only real positive solution.
fprintf(1,'Mirror point angle prediction = %4g %c. ', mirrormaglatitudeprediction, char(176));
fprintf(logfile,'Mirror point angle prediction =\t%4g\t%c. ', mirrormaglatitudeprediction, char(176));
fprintf(trajectoryfile,'Mirror point angle prediction =\t%4g\t%c. ', mirrormaglatitudeprediction, char(176));
if lower(mdisc) == 'y'
    fprintf(logfile, 'Axisymmetric magnetodisc.\n');
elseif llimit < 1
   fprintf(logfile, 'Pure dipole field.\n');
else 
    fprintf(logfile, 'IGRF, l limit =\t%d\t\n', llimit);
end
 
numberofgyros = ceil (bounces*Bounceperiodpred/EquatorialGyroperiodpred); %approximate number of gyroperiods in 'bounces'
tmax = numberofgyros*EquatorialGyroperiodpred;   % max time. Should be a large number of gyroperiods
tsteps = numberofgyros*stepspergyro;% Overall number of time steps
fprintf(logfile,'Tmax =\t%4g\ts.\n',tmax);
fprintf(1,'Tmax =\t%4g\ts.\t%d\tsteps per gyro-orbit.\nSimulation started at %s\t',tmax, stepspergyro, datestr(now));
 
tic; %simulation timer started.
tspans = linspace(0,tmax,tsteps); % time: start, limit, divisions.
 
Rinitial = sqrt(R0*(R0+2*EquatorialGyroradiuspredRP*cosd(initial_angle))+EquatorialGyroradiuspredRP.^2);
deltaz = EquatorialGyroradiuspredRP*cosd(initial_angle)*sind(mlat0);
if initial_angle > 180
    deltaz = -deltaz;
end
zinitial = z0 + deltaz;
maglatinitial = asind(zinitial/Rinitial);
rcylinitial = sqrt(Rinitial.^2 - zinitial.^2);
rcyl0 = sqrt(R0.^2 - z0.^2);
rgcyl = sqrt(EquatorialGyroradiuspredRP.^2-deltaz.^2);
%deltalongitudeold = abs(atand(EquatorialGyroradiuspredRP*sind(initial_angle)/(R0+EquatorialGyroradiuspredRP*cosd(initial_angle))))
deltalongitude = real(acosd((rcylinitial.^2+rcyl0.^2-rgcyl.^2)/rcyl0/rcylinitial/2));
maglonginitial = mlong0+deltalongitude;
previousmaglongitude = maglonginitial;
 
[xinitial, yinitial, zinitial] = polartocart(Rinitial, maglatinitial, maglonginitial);
Vr = speed0*sind(pitcheq)*(-sind(initial_angle)) ;
Vlat = speed0*cosd(pitcheq);
Vlong = speed0*sind(pitcheq)*(cosd(initial_angle));%*360/pi
vzinitial = Vr*sind(mlat0)+Vlat*cosd(mlat0);
vxinitial = (R0*Vr-z0*vzinitial)/rcyl0*cosd(mlong0)-Vlong*sind(mlong0);
vyinitial = (R0*Vr-z0*vzinitial)/rcyl0*sind(mlong0)+Vlong*cosd(mlong0);
                                   
        %initial position and velocity components
posvelmatrix = [xinitial; yinitial; zinitial;vxinitial;vyinitial; vzinitial];
rmax = sqrt(xinitial.^2 + yinitial.^2 + zinitial.^2); %maximum & minimum values of variou metrics initialised.
rmin = sqrt(xinitial.^2 + yinitial.^2 + zinitial.^2);
rcylmax = rcylinitial;
rcylmin = rcylinitial;
xmax = xinitial;
ymax = yinitial;
zmax = zinitial;
xmin = xinitial;
ymin = yinitial;
zmin = zinitial;
maglatbiggest = atand(zinitial/rcylinitial);
maglatmax = atand(zinitial/rcylinitial);
maglatmin = atand(zinitial/rcylinitial);
maglongmin = atand(yinitial/xinitial);
maglongmax = atand(yinitial/xinitial);
Lmin = L0;
Lmax = L0;
Gyroradiusmax = 0;
Gyroradiusmin = 2*EquatorialGyroradiuspred;
Gyroperiodmax = 0;
Gyroperiodmin = 2*EquatorialGyroperiodpred ;
mutotal = 0;
musquarestotal = 0;
mumax = 0;
mumin = 1000;
framecount = 0;
 
% ODE solver options
absolute_tolerance =  1e-13;
relative_tolerance =  1e-11;
options = odeset('AbsTol',absolute_tolerance,'RelTol',relative_tolerance,'Stats','on','vectorized','on');
switch solver_choice,
    case 1, solvername = 'ode45';
    case 2, solvername = 'ode15s';
end
fprintf(resultsfile, '%s\t%e\t%e\t', solvername, absolute_tolerance, relative_tolerance);
fprintf(logfile, 'Solver =\t%s\t, relative tolerance =\t%e\t, absolute tolerance =\t%e\t\n', solvername, absolute_tolerance, relative_tolerance);
fprintf(trajectoryfile, 'Solver =\t%s\t, relative tolerance =\t%e\t, absolute tolerance =\t%e\t. %s\t%s\n', solvername, absolute_tolerance, relative_tolerance, trajectory_filename, gyroperiods_filename);
fprintf(gyroperiodsfile, 'Solver =\t%s\t, relative tolerance =\t%e\t, absolute tolerance =\t%e\t. %s\t%s\n', solvername, absolute_tolerance, relative_tolerance, trajectory_filename, gyroperiods_filename);
fprintf(1, 'Solver = %s\t, relative tolerance = %e\t, absolute tolerance = %e\n', solvername, absolute_tolerance, relative_tolerance);
fprintf(1,'\nPlease wait.\n\n');
done20percent = false;
done40percent = false;
done60percent = false;
done80percent = false;
switch solver_choice,
    case 1, [t1,X1] = ode45(@dynamic3d,tspans,posvelmatrix,options); solver=solvername; %non-stiff
    case 2, [t1,X1] = ode15s(@dynamic3d,tspans,posvelmatrix,options); solver=solvername; %stiff
end
mumean = mutotal/framecount;
musd = sqrt(musquarestotal/framecount-mumean.^2);
rcylplotstart = rcylmin; %These values set the plotting ranges.
rcylplotend = rcylmax;
rplotstart = rmin;
rplotend = rmax;
xplotstart = xmin;
xplotend = xmax;
yplotstart = ymin;
yplotend = ymax;
zplotstart = zmin;
zplotend = zmax+0.000001;
Lplotstart = Lmin;
Lplotend = Lmax+0.000001;
 
[numberoftimeslots, n] = size(X1);
MLongplot = zeros(numberoftimeslots,1);  %sets up new array for longitude vs. time plot.
Lplot = zeros(1,numberoftimeslots);  %sets up new array for longitude vs. L plot.
MLatplot = zeros(numberoftimeslots,1);  %sets up new array for longitude vs. time plot.
MLongplot(1) = maglong(X1(1,1), X1(1,2), maglonginitial);
for S = 2: 1: numberoftimeslots
    MLongplot(S) = maglong(X1(S,1), X1(S,2), MLongplot(S-1));
end
%for S = 1: 1: numberoftimeslots
    MLatplot(:) = atand(X1(:,3)./(sqrt(X1(:,1).^2+X1(:,2).^2)));
    Lplot(:) = sqrt(X1(:,1).^2+X1(:,2).^2+X1(:,3).^2)./(cosd(atand(X1(:,3)./sqrt(X1(:,1).^2+X1(:,2).^2)))).^2;
%end
                      %title for figures
figuretitle = strcat(num2str(KE0,3),' keV',' ',particlename,' in',' ',planetnameposessive,' magnetosphere. initial R = ',num2str(R0,3),', initial mag latitude = ',num2str(mlat0,3), char(176),' initial mag longitude = ',num2str(mlong0,3), char(176),', equatorial pitch angle = ',num2str(pitcheq,3),char(176),', initial phase angle = ',num2str(initial_angle,3),char(176), '. ',num2str(bounces,2),' bounce periods, ', num2str(stepspergyro,2),' steps per gyro-orbit.');
if lower(mdisc) == 'y'
    figuretitle = strcat(figuretitle,' Magnetodisc.');
elseif llimit < 1
    figuretitle = strcat(figuretitle,' Pure dipole field.');
else 
    figuretitle = strcat(figuretitle,' IGRF, l limit ', num2str(llimit));
end    
[Bounceperiod, sineamplitude, Bounceperiod_error, sineamplitude_error,  convergence] = sinefit(t1, atand(X1(:,3)./(sqrt(X1(:,1).^2+X1(:,2).^2))), 1/Bounceperiodpred, figuretitle);
if (convergence == 0)
    Bounceperiod = Bounceperiodpred;
    sineamplitude = mirrormaglatitudeprediction;
    Bounceperioderror_old = 0;
else
    Bounceperioderror_old = 1/ceil(bounces*2)*0.006*Bounceperiod; %Bounceperiod precision is imporoved by increading the number of bounces.
    if Bounceperioderror_old < (t1(numberoftimeslots)  - t1(1))/(numberoftimeslots-1)/ceil(bounces*2) %Bounceperiod precision is limited by the time resolution.
        Bounceperioderror_old = (t1(numberoftimeslots)  - t1(1))/(numberoftimeslots-1)/ceil(bounces*2);
    end
end
Bounceperiod_discrepancy =  (Bounceperiod- Bounceperiodpred)/Bounceperiodpred*100;
 
margin = ceil(Bounceperiod/40/Gyroperiodmin)/2;  % *Marker C*
Bounceperiodaverage = Bounceperiod; %initialising.
Bounceperiodspread = 0;
BounceperiodSD = 0;
Bounceperiodmax = Bounceperiod; 
Bounceperiodmin = Bounceperiod;
numberofmirrorpoints = ceil((tmax-Bounceperiod/4)/Bounceperiod*2);
mirrorpoints = zeros(numberofmirrorpoints,3);
bounceperiods = zeros(numberofmirrorpoints-2,3);
 
if numberofmirrorpoints > 0
    if upper(Method) == 'A'
        for W = 1:1:numberofmirrorpoints
            counter = 0;
            mlatitudefluctuationsaroundmirrorpoint = 0;
            maglattempmax = -2*maglatbiggest;
            maglattempmin = 2*maglatbiggest;
            for S = 2:1:numberoftimeslots
                if abs(t1(S) - Bounceperiod*(2*(W-1)+1)/4) <= margin*Gyroperiodmin  %this code adds magnetic latitude values of points very close
                    counter = counter + 1;               % to first mirror point and calculates the mean.
                    maglat = atand(X1(S,3)./(sqrt(X1(S,1).^2+X1(S,2).^2)));
                    mlatitudefluctuationsaroundmirrorpoint = mlatitudefluctuationsaroundmirrorpoint + maglat;
                    if maglat > maglattempmax
                        maglattempmax = maglat;
                    end
                    if maglat < maglattempmin
                        maglattempmin = maglat;
                    end
                end
            end
            mirrorpoints(W,1) = Bounceperiod*(2*(W-1)+1)/4;
            mirrorpoints(W,2) = abs(mlatitudefluctuationsaroundmirrorpoint/counter); % mean
            mirrorpoints(W,3) = abs(maglattempmax- maglattempmin)/4;
            fprintf(mirrorpointsfile,'\n%4g\t%4g\t%4g', mirrorpoints(W,1), mirrorpoints(W,2), mirrorpoints(W,3));
        end
        mirrormaglatitude = mean(mirrorpoints(:,2)); %alternative determination of mirror point latitude.
        mirrormaglatitude_error = mean(mirrorpoints(:,3));
        mirrormaglatitude_sd = std(mirrorpoints(:,2));
        mirrormaglatitudemin = min(mirrorpoints(:,2));
        mirrormaglatitudemax = max(mirrorpoints(:,2));
    else  %Method B
        counter = 0;
        bounceperiodsfile = fopen(bounceperiods_filename,'w');
        fprintf(bounceperiodsfile, '%s\t%s\t%s\tinitial L =\t%.4g\tinitial magnetic latitude =\t%4g\tinitial magnetic longitude =\t%4g\tenergy  =\t%.4g\tkeV\tequatorial pitch angle =\t%.4g\tdeg\tmagnetic moment =\t%.4g\tTkm3\t%3g\tinitial phase angle = %4g\tdeg\tbounce periods\t%d\tsteps per gyro.\t', datestr(now), planetname,particlename, L0, mlat0, mlong0, KE0, pitcheq, magmoment, initial_angle, bounces, stepspergyro);
        if lower(mdisc) == 'y'
           fprintf(bounceperiodsfile, 'Magnetodisc.\t\n');
        elseif llimit < 1
            fprintf(bounceperiodsfile, 'Dipole.\t\n');
        else 
            fprintf(bounceperiodsfile, 'IGRF, l limit =\t%d\n', llimit);
        end
        fprintf(bounceperiodsfile,'Time (s)\tBounceperiod (s)');
        lastmaxormintime = -Bounceperiod/4; %Roughly where the previous mirror point would be if went backwards in time.
        padding = 10;
        for S = padding-1:1:numberoftimeslots-padding
            if abs(MLatplot(S)) > abs(MLatplot(S-1)) && abs(MLatplot(S)) > abs(MLatplot(S+1)) && t1(S)- lastmaxormintime > Bounceperiod/4%Maximum or minimum found.
                if abs(MLatplot(S)) > abs(mean(MLatplot(S-padding:S-1))) && abs(MLatplot(S)) > abs(mean(MLatplot(S+1:S+padding))) %Further conditons to exclude 'mini' maxima or minima.
                    counter = counter + 1;               % to first mirror point and calculates the mean.
                    mirrorpoints(counter,1) = t1(S);
                    mirrorpoints(counter,2) = abs(MLatplot(S));
                    mirrorpoints(counter,3) = 0;
                    fprintf(mirrorpointsfile,'\n%4g\t%4g\t%4g', mirrorpoints(counter,1), mirrorpoints(counter,2), mirrorpoints(counter,3));
                    lastmaxormintime = t1(S);
                end
            end
        end
        for D = 2:1:numberofmirrorpoints-1
            bounceperiods(D-1,1)= mirrorpoints(D,1);
            bounceperiods(D-1,2)= mirrorpoints(D+1,1)-mirrorpoints(D-1,1);
            fprintf(bounceperiodsfile,'\n%4g\t%4g', mirrorpoints(D,1), mirrorpoints(D+1,1)-mirrorpoints(D-1,1));
        end
        Bounceperiodaverage = mean(bounceperiods(:,2));
        Bounceperiodspread = max(bounceperiods(:,2))-min(bounceperiods(:,2));
        BounceperiodSD = std(bounceperiods(:,2));
        Bounceperiodmin = min(bounceperiods(:,2));
        Bounceperiodmax = max(bounceperiods(:,2));
        mirrormaglatitude = mean(mirrorpoints(:,2)); %alternative determination of mirror point latitude.
        mirrormaglatitude_error = mean(mirrorpoints(:,3));
        mirrormaglatitudemin = min(mirrorpoints(:,2));
        mirrormaglatitudemax = max(mirrorpoints(:,2));
        mirrormaglatitude_sd = std(mirrorpoints(:,2));
    end
else
    mirrormaglatitude = maglatbiggest; %Just to prevent error messages if no maxima or minima exist.
    mirrormaglatitude_error = 0;
    mirrormaglatitude_sd = 0;
    mirrormaglatitudemin = maglatbiggest;
    mirrormaglatitudemax = maglatbiggest;
end
mirrormaglatitude_discrepancy =  (mirrormaglatitude - mirrormaglatitudeprediction)/mirrormaglatitudeprediction*100;
 
Lminimacount = 0;
firstLminimumtime = 0;
firstLminimummarker = 1;
lastLminimummarker = numberoftimeslots;
if tmax < Bounceperiod/10
    numberofminsforgyroperiodcalc = floor(tmax/EquatorialGyroperiodpred); % *Marker A*
else  numberofminsforgyroperiodcalc = floor(Bounceperiod/EquatorialGyroperiodpred*0.03);
end
if numberofminsforgyroperiodcalc < 2
    numberofminsforgyroperiodcalc = 2;
elseif numberofminsforgyroperiodcalc > 11
    numberofminsforgyroperiodcalc = 11;
end
nthLminimumtime = 0;
nthLminimummarker = 1;
J = 0;
for S = 2: 1: numberoftimeslots-1  %This section of code is used to calculate the number of minima.
    if Lplot(S) <= Lplot(S-1) && Lplot(S) <= Lplot(S+1) %local minimum of L found.
        Lminimacount = Lminimacount +1;
        if firstLminimumtime == 0
            firstLminimumtime = t1(S);
            firstLminimummarker = S;
        end
        if Lminimacount < numberofminsforgyroperiodcalc+1
            nthLminimumtime = t1(S);
            nthLminimummarker = S;
            J = Lminimacount; 
        end
        lastLminimummarker = S;
    end
end
if Lminimacount > 1 
    gyroperiods = zeros(Lminimacount-1,2);
else  gyroperiods = zeros(2,2);
end
minimumtime = 0;
if Lminimacount > 1 %we need at lest 2 minima to measure gyroperiod.
    Lminimacount = 0;
    for S = 2: 1: numberoftimeslots-1 %This section of code is used to calculate gyroperiods from the minimum positions.
        if Lplot(S) <= Lplot(S-1) && Lplot(S) <= Lplot(S+1) %local minimum of L found.
            Lminimacount = Lminimacount +1;
            if Lminimacount > 1
                gyroperiods(Lminimacount-1,2) = t1(S)-minimumtime;
            gyroperiods(Lminimacount-1,1) = (t1(S)+minimumtime)/2; %First column in gyroperiods is the time of the midpoint between the first two minima.
            fprintf(gyroperiodsfile, '%6g\t%5g\n',gyroperiods(Lminimacount-1,1), gyroperiods(Lminimacount-1,2));
            end
        minimumtime = t1(S); %used for calculating next gyroperiod.
        end
    end
end
time_resolution = (t1(numberoftimeslots) - t1(1))/(numberoftimeslots-1);%average time interval.
EquatorialGyroperiod = 0;
if (Method =='B') 
    firstbounceperiod = bounceperiods(1,2);
else
    firstbounceperiod = Bounceperiod;
end
if tmax > firstbounceperiod/2 + numberofminsforgyroperiodcalc/2*Gyroperiodmin 
                %This checks whether are likely to be sufficient minima close to the... 
    tstart = firstbounceperiod/2 - numberofminsforgyroperiodcalc/2*Gyroperiodmin;  %first return to the equatorial plane.
    tstartmarker = 1;
    for D = 2:1:Lminimacount-1
        if abs(gyroperiods(D,1)- tstart) <= abs(gyroperiods(D-1,1)- tstart)
            tstartmarker = D;
        end
    end
    for E = tstartmarker : 1 : tstartmarker+numberofminsforgyroperiodcalc-2 %takes average of several gyro periods...
        EquatorialGyroperiod = EquatorialGyroperiod + gyroperiods(E,2)/(numberofminsforgyroperiodcalc-1); %close to particle's first return to equatorial plane.
    end
    EquatorialGyroperiod_error = time_resolution/(numberofminsforgyroperiodcalc-1)/2;
elseif nthLminimumtime > 0 && firstLminimumtime > 0 %Takes average of first J-1 gyroperiods...
    EquatorialGyroperiod = (nthLminimumtime-firstLminimumtime)/(J-1); %to calculate gyroperiod if tmax is less than one half a bounce cycle.
    EquatorialGyroperiod_error = (nthLminimumtime-firstLminimumtime)/(nthLminimummarker-firstLminimummarker)/(J-1);
else EquatorialGyroperiod = EquatorialGyroperiodpred; 
    EquatorialGyroperiod_error = 0;%Shouldn't happen if things working correctly.
end
Gyroperiod_discrepancy = (EquatorialGyroperiod-EquatorialGyroperiodpred)/EquatorialGyroperiodpred*100;
 
lastxyplanecrossingtimeadj = -1;
if tmax >= firstbounceperiod/2
    if Method == 'A'
        lastxyplanecrossingtime = tmax-rem(tmax,Bounceperiod/2);
           %lastxyplanecrossingtime is the most appropriate endpoint for
           %finding the drift gradient and subsequently the drift period.
    else
        for G=numberoftimeslots-1:-1:1
            if (MLatplot(G)< 0 && MLatplot(G+1)> 0)
                lastxyplanecrossingtime = t1(G);
                break;
            end
        end
    end
    for T = 2: 1: Lminimacount-1
        if abs(gyroperiods(T,1)- lastxyplanecrossingtime)< abs(gyroperiods(T-1)- lastxyplanecrossingtime)
            lastxyplanecrossingtimeadj = gyroperiods(T,1); %time of L minimum that closest to time of last x-y plane crossing point is used to determine drift period.
        end
    end
    if lastxyplanecrossingtimeadj >= 0
        for S = 2: 1: numberoftimeslots
            if abs(t1(S)- lastxyplanecrossingtimeadj)< abs(t1(S-1)- lastxyplanecrossingtimeadj)
                lastxyplanecrossingtimemarker = S;
            end
        end
        [maglonggradient, G] = polyfit(t1(firstLminimummarker:lastxyplanecrossingtimemarker), MLongplot(firstLminimummarker:lastxyplanecrossingtimemarker),1); %Calculates gradient of mag lontitude vs time plot in seconds/degree.
        Driftorbitperiod = abs(360/maglonggradient(1)); 
        deltat = t1(lastLminimummarker)-t1(firstLminimummarker);
            
            %Drift orbit period can also be determined by calculating a
            %simple between the start and end points.
        Driftorbitperiodalt = abs(360/(MLongplot(lastxyplanecrossingtimemarker) -MLongplot(firstLminimummarker))*(t1(lastxyplanecrossingtimemarker)-t1(firstLminimummarker)));
        discrepancyplus = abs(360/(MLongplot(lastxyplanecrossingtimemarker-1) -MLongplot(firstLminimummarker+1))*(t1(lastxyplanecrossingtimemarker-1)-t1(firstLminimummarker+1))- Driftorbitperiodalt );
        discrepancyminus = abs(360/(MLongplot(lastxyplanecrossingtimemarker+1) -MLongplot(firstLminimummarker-1))*(t1(lastxyplanecrossingtimemarker+1)-t1(firstLminimummarker-1))- Driftorbitperiodalt );
        Driftorbitperiodalt_error = (discrepancyplus + discrepancyminus)/2;
    else
        [maglonggradient, G] = polyfit(t1(1:numberoftimeslots), MLongplot(1:numberoftimeslots),1); %Last resort if program cannot find any L-minima
        Driftorbitperiod = abs(360/maglonggradient(1));
        deltat = tmax-t1(1); %should = tmax.
        Driftorbitperiodalt = 0;
        Driftorbitperiodalt_error = 0;
    end
else % if tmax is less than half a bounce period.
    [maglonggradient, G] = polyfit(t1(firstLminimummarker:lastLminimummarker), MLongplot(firstLminimummarker:lastLminimummarker),1); %Calculates gradient of mag lontitude vs time plot in seconds/degree.
    Driftorbitperiod = abs(360/maglonggradient(1));
    deltat = t1(lastLminimummarker)-t1(firstLminimummarker);
    Driftorbitperiodalt = 0;
    Driftorbitperiodalt_error = 0;
end
[a_longitude,deltalong] = polyval(maglonggradient,deltat,G) ; %a_longtiude should be very close to MLongplot(lastLminimummarker);
      %deltalong is uncertianity on a_longitude from polyval calculation.
Driftorbitperiod_error = Driftorbitperiod - abs(360*deltat/(a_longitude- maglonggradient(2)+deltalong));
      %converting deltalong into uncertainity on drift orbit period.
 
fprintf(1,'Intercept from magnetic longitiude fit = %4g, Polyval results = %4g, period error = %4g\n', maglonggradient(2),a_longitude,Driftorbitperiod_error);
Driftorbitperiod_discrepancy = (Driftorbitperiod-Driftorbitperiodpred)/Driftorbitperiodpred*100;
Driftorbitperiodalt_discrepancy = (Driftorbitperiodalt-Driftorbitperiodpred)/Driftorbitperiodpred*100;
 
figure('Name', figuretitle)
  
subplot(241), % plot trajectory rcyl vs. z
plot(sqrt(X1(:,1).^2+X1(:,2).^2),X1(:,3),'k-'), 
xlabel('Rcyl (Rp)','FontName','Cambria'),
ylabel('z (Rp)','FontName','Cambria'),
title(sprintf('Rcyl vs. z'));
uicontrol('Style', 'text',...
       'String', figuretitle,... 
       'Units','normalized',...
       'Position', [0.075 0.98 0.85 0.02]); %4 paras are text boc start point x, strart point y, width, height.
set(gca,'xlim',[rcylplotstart rcylplotend])
set(gca,'zlim',[zplotstart zplotend])
 
subplot(242),
plot(X1(:,1),X1(:,2)), % plot trajectory x vs y
xlabel('x (Rp)','FontName','Cambria'),
ylabel('y (Rp)','FontName','Cambria'),
title(sprintf('x vs. y'));
set(gca,'xlim',[xplotstart xplotend])
set(gca,'ylim',[yplotstart yplotend])
  
subplot(243),
plot(sqrt(X1(:,1).^2+X1(:,2).^2+X1(:,3).^2),atand(X1(:,3)./sqrt(X1(:,1).^2+X1(:,2).^2))), % plotr vs. mag lat 
xlabel('R (Rp)','FontName','Cambria'),
ylabel('mag lat (deg)'),
title(sprintf('R vs. latitude'));
set(gca,'xlim',[rplotstart rplotend])
set(gca,'ylim',[maglatmin maglatmax+0.01])
 
subplot(244),     
plot(t1,atand(X1(:,3)./(sqrt(X1(:,1).^2+X1(:,2).^2)))), % plot magnetic latitude vs t
xlabel('time (s)','FontName','Cambria'),
ylabel('mag lat (deg)','FontName','Cambria'),
title(sprintf('mag latitude vs. time'));
set(gca,'xlim',[0 tmax])
set(gca,'ylim',[maglatmin maglatmax+0.01])
  
subplot(245),
plot(t1,MLongplot), % plot magnetic longitude vs t
xlabel('time (s)','FontName','Cambria'),
ylabel('mag long (deg)'),
title(sprintf('mag longitude vs. time'));
set(gca,'xlim',[0 tmax])
set(gca,'ylim',[maglongmin maglongmax])
  
subplot(246),
plot(t1,Lplot);
xlabel('time (s)','FontName','Cambria'),
ylabel('L'),
title(sprintf('L vs. time'));
set(gca,'xlim',[0 tmax])
set(gca,'ylim',[Lplotstart Lplotend])
 
  subplot(247),
plot(gyroperiods(:,1),gyroperiods(:,2),'k.');
xlabel('Time (s)','FontSize',10),
ylabel('Gyroperiod (s)'),
title(sprintf('Gyroperiod vs. time'));
set(gca,'xlim',[0 tmax])
 
Harmonics = fourier(t1,atand(X1(:,3)./(sqrt(X1(:,1).^2+X1(:,2).^2))));
 
figure('pos',[0 40 1280 900],'Name', figuretitle);
sphere(40)
hold on
uicontrol('Style', 'text',...
       'String', figuretitle,... 
       'Units','normalized',...
       'Position', [0.075 0.98 0.85 0.02]);
line(X1(:,1),X1(:,2),X1(:,3), 'color', 'black');
view([45 60])
set(gca,'xlim',[-rcylmax rcylmax]);
set(gca,'ylim',[-rcylmax rcylmax]);
xlabel('X (Rp)','FontSize',10,'FontName','Cambria');
ylabel('Y (Rp)','FontSize',10,'FontName','Cambria');
zlabel('Z (Rp)','FontSize',10,'FontName','Cambria');
zpluslimit = zmax;
if zmax < 1
    zpluslimit = 1;
end
zminuslimit = zmin;
if zmin > -1
    zminuslimit = -1;
end
set(gca,'zlim',[zminuslimit zpluslimit]);
hold off
 
figure('pos',[0 40 1280 900],'Name', figuretitle);
hold on
uicontrol('Style', 'text',...
       'String', figuretitle,... 
       'Units','normalized',...
       'Position', [0.075 0.98 0.85 0.02]);
line(sqrt(X1(:,1).^2+X1(:,2).^2),X1(:,3), 'color', 'black');
set(gca,'ylim',[zminuslimit zpluslimit], 'Fontsize', 14);
set(gca,'xlim',[0 rcylmax], 'Fontsize', 14);
xlabel('Rcyl (Rp)','FontSize',18,'FontName','Cambria');
ylabel('Z (Rp)','FontSize',18,'FontName','Cambria');
phi = linspace(0,360,361);
cx = cosd(phi);  %draws a cricle (planet's surface).
cy = sind(phi);
plot(cx,cy,'b-','LineWidth',2);
hold off
 
simtime = toc; %timer stopped. 
  
fprintf(logfile, 'Max magnetic latitude =\t%3g\t%c, min R =\t%4g\tRp, Max rcyl =\t%.6g\tRp, min rcyl =\t%.6g\tRp,\n',maglatbiggest, char(176),rmin, rcylmax, rcylmin);
fprintf(logfile, 'max z =\t%.6g\tRp, min z =\t%.6g\tRp, min mag lat =\t%.3g\t%c, max mag long =\t%.3g\t%c, min mag long =\t%.3g\t%c, max L =\t%5g\t, min L =\t%5g,\nmax gyroperiod =\t%5g\t, min gyroperiod =\t%5g\t, max gyroradius =\t%5g\t, min gyroradius =\t%5g\t.\nTime elapsed =\t%3g\ts.\n',zmax, zmin, maglatmin, char(176),maglongmax,char(176), maglongmin, char(176),Lmax, Lmin, Gyroperiodmax, Gyroperiodmin, Gyroradiusmax, Gyroradiusmin, simtime);
fprintf(logfile, 'Gyroperiod from plot =\t%5g\ts, gyroperiod discrepancy =\t%5g\t%%, error on Gyroperiod =\t%5g\ts, drift orbit period from plot =\t%5g\ts, drift orbit period discrepancy =\t%5g\t%%, error on drift orbit period =\t%5g\tdrift orbit period from plot alternative = \t%5g\ts, drift orbit period alt discrepancy =\t%5g\t%%, error on drift orbit period alt =\t%5g\n', EquatorialGyroperiod, Gyroperiod_discrepancy, EquatorialGyroperiod_error, Driftorbitperiod, Driftorbitperiod_discrepancy, Driftorbitperiod_error, Driftorbitperiodalt, Driftorbitperiodalt_discrepancy, Driftorbitperiodalt_error);
fprintf(logfile, 'bounceperiod from plot =\t%5g\ts, bounceperiod discrepancy =\t%5g\t%%, error on bounceperiod from plot =\t%5g\ts.\n', Bounceperiod, Bounceperiod_discrepancy, Bounceperiod_error);
fprintf(logfile, 'mirror point latitude from plot alternative =\t%3g\t%c, mirror point latitude alternative discrepancy =\t%3g\t%%, error on mirrorpointlatitude alternative =\t%3g\t%c\tnumber of mirror points\t%d\tmirror point latitudes sd\t%4g\t%s.\n', mirrormaglatitude, char(176), mirrormaglatitude_discrepancy, mirrormaglatitude_error, char(176), numberofmirrorpoints, mirrormaglatitude_sd, char(176));
fprintf(logfile, 'Mean magnetic moment = \t%4g\t, standard devitation =\t%4g\t, max magnetic moment = \t%4g\t, min magnetic medium =\t%4g\t. Periods from FFT (Hz) - \t%5g \t%5g\t%5g\t%5g\n', mumean, musd, mumax, mumin, Harmonics(1), Harmonics(2),Harmonics(3),Harmonics(4));
fprintf(1, 'Max magnetic latitude = %3g degrees, min R = %4g  Rp, Max rcyl = %.6g Rp, min rcyl = %.6g Rp,\n',maglatbiggest, rmin, rcylmax, rcylmin);
fprintf(1, 'max z =\t%.6g\tRp, min z =\t%.6g\tRp, min mag lat =\t%.3g\t%c, max mag long =\t%.3g\t%c, min mag long =\t%.3g\t%c, max L =\t%5g\t, min L =\t%5g\nmax gyroperiod =\t%5g\t, min gyroperiod =\t%5g\t, max gyroradius =\t%5g\t, min gyroradius =\t%5g\t.\nTime elapsed =\t%3g\ts.\n',zmax, zmin, maglatmin, char(176),maglongmax,char(176), maglongmin, char(176),Lmax, Lmin, Gyroperiodmax, Gyroperiodmin, Gyroradiusmax, Gyroradiusmin, simtime);
fprintf(1, 'Gyroperiod from plot =\t%5g\ts, gyroperiod discrepancy =\t%5g\t%%, error on Gyroperiod =\t%5g\ts, drift orbit period from plot =\t%5g\ts, drift orbit period discrepancy =\t%5g\t%%, error on drift orbit period =\t%5g\tdrift orbit period from plot alternative = \t%5g\ts, drift orbit period alt discrepancy =\t%5g\t%%, error on drift orbit period alt =\t%5g\n', EquatorialGyroperiod, Gyroperiod_discrepancy, EquatorialGyroperiod_error, Driftorbitperiod, Driftorbitperiod_discrepancy, Driftorbitperiod_error, Driftorbitperiodalt, Driftorbitperiodalt_discrepancy, Driftorbitperiodalt_error);
fprintf(1, 'bounceperiod from plot =\t%5g\ts, bounceperiod discrepancy =\t%5g\t%%, error on bounceperiod from plot =\t%5g\ts.\n', Bounceperiod, Bounceperiod_discrepancy, Bounceperiod_error);
fprintf(1, 'mirror point latitude from plot alternative =\t%3g\t%c, mirror point latitude alternative discrepancy =\t%3g\t%%, error on mirrorpointlatitude alternative =\t%3g\t%c\tnumber of mirror points\t%d\tmirror point latitudes sd\t%4g\t%s.\n', mirrormaglatitude, char(176), mirrormaglatitude_discrepancy, mirrormaglatitude_error, char(176), numberofmirrorpoints, mirrormaglatitude_sd, char(176));
fprintf(1, 'Mean magnetic moment = \t%4g\t, standard devitation =\t%4g\t, max magnetic moment = \t%4g\t, min magnetic medium =\t%4g\t. Periods from FFT (Hz) - \t%5g \t%5g\t%5g\t%5g\n', mumean, musd, mumax, mumin, Harmonics(1), Harmonics(2),Harmonics(3),Harmonics(4));
if upper(Method) == 'B' 
    fprintf(1, 'Mean bounce period =\t%4g\tMax bounce period =\t%4g\tMin bounce period =\t%4g\tBounce period SD =\t%4g\n', Bounceperiodaverage, Bounceperiodmax, Bounceperiodmin, BounceperiodSD);
    fprintf(logfile, 'Mean bounce period =\t%4g\tMax bounce period =\t%4g\tMin bounce period =\t%4g\tBounce period SD =\t%4g\n', Bounceperiodaverage, Bounceperiodmax, Bounceperiodmin, BounceperiodSD);
end
fprintf(1, '%4g Bounces per orbit.\n', Driftorbitperiodalt/Bounceperiod);
fprintf(1, 'Framecount = %i\n', framecount);
fprintf(resultsfile, '%5g\t%5g\t%5g\t%4g\t%4g\t%5g\t%.6g\t%.6g\t%.6g\t%.6g\t',B0, speed0kps,EquatorialGyroradiuspred, EquatorialGyroradiuspred/(R0*planeteqradius),Lossconeangle, maglatbiggest, rmax, rmin, rcylmax, rcylmin);
fprintf(resultsfile, '%.6g\t%.6g\t%5g\t%5g\t%5g\t%5g\t%.6g\t%.6g\t%5g\t%5g\t%5g\t%5g\t%5g\t',zmax, zmin, maglatmax, maglatmin, maglongmax,maglongmin,Lmax, Lmin, Gyroperiodmax, Gyroperiodmin, Gyroradiusmax, Gyroradiusmin,simtime);
fprintf(resultsfile, '%5g\t%5g\t%5g\t%5g\t%4g\t%5g\t%5g\t%5g\t%5g\t%5g\t%5g\t%5g\t%5g\t%5g\t%5g\t%5g\t', EquatorialGyroperiodpred, EquatorialGyroperiod,max(gyroperiods(:,2)),min(gyroperiods(:,2)), EquatorialGyroperiod_error, Gyroperiod_discrepancy, Bounceperiodpred, Bounceperiod, Bounceperiod_error,Bounceperioderror_old, Bounceperiod_discrepancy, Bounceperiodaverage, Bounceperiodmax, Bounceperiodmin, Bounceperiodspread, BounceperiodSD);
fprintf(resultsfile, '%5g\t%5g\t%5g\t%5g\t%5g\t%5g\t%5g\t%4g\t', Driftorbitperiodpred,Driftorbitperiod, Driftorbitperiod_error, Driftorbitperiod_discrepancy, Driftorbitperiodalt, Driftorbitperiodalt_error, Driftorbitperiodalt_discrepancy, 360*tmax/(maglongmax-maglongmin));
fprintf(resultsfile, '%5g\t%5g\t%5g\t%5g\t%5g\t%5g\t%4g\t%4g\t',mirrormaglatitudeprediction, mirrormaglatitude, mirrormaglatitude_error, numberofmirrorpoints, mirrormaglatitude_sd, mirrormaglatitudemax, mirrormaglatitudemin, mirrormaglatitude_discrepancy);
fprintf(resultsfile, '%4g\t%4g\t%4g\t%4g\t%4g\t%5g\t%5g\t%5g\t%5g\t', mumean, musd, mumax, mumin, musd/mumean, Harmonics(1),Harmonics(2),Harmonics(3),Harmonics(4));
fprintf(resultsfile, '%5g\t%5g\t%4g\t',time_resolution,numberoftimeslots, tmax);
if rmin < 1;% + 100/planetpolarradius lost = true;
   fprintf(1, '\aParticle is lost to atmosphere!\n'); %This means that lowest radius reached is inside planet's surface.
   fprintf(logfile, 'Particle is lost to atmosphere!\n');
   fprintf(resultsfile, 'Lost to atmosphere\t');
elseif rmax > R0+20*EquatorialGyroperiodpred %This means that particle is energetic enough to escape magnetosphere altogether.
   fprintf(1, '\aParticle escaped to infinity!\n');
   fprintf(logfile, 'Particle escaped to infinity!\n');
   fprintf(resultsfile, 'Escaped to infinity\t');
else
   fprintf(resultsfile, 'Trapped\t'); 
   fprintf(logfile, 'Particle is trapped.\n');
   fprintf(1, 'Particle is trapped.\n');
end
fprintf(resultsfile, '%s\t%s\n', trajectory_filename, gyroperiods_filename);
fprintf(logfile, '%s\t%s\t%s\t%s\n', trajectory_filename, gyroperiods_filename, mirrorpoints_filename, bounceperiods_filename);
 
% 3D ODE function dr/dt=f(r) where r=(x,y,z,vx,vy,vz)
function dr_dt = dynamic3d(t,r)
    if t > 0.2*tmax && done20percent == false
        done20percent = true;
        fprintf(1,'%s 20%% done,\t',datestr(now)); %Output gives a guide as to how far into the simulation the computer has got.
    end
    if t > 0.4*tmax && done40percent == false
        done40percent = true;
        fprintf(1,'%s 40%% done,\t',datestr(now));
    end
    if t > 0.6*tmax && done60percent == false
        done60percent = true;
        fprintf(1,'%s 60%% done,\t',datestr(now));
    end
    if t > 0.8*tmax && done80percent == false
        done80percent = true;
        fprintf(1,'%s 80%% done.\n',datestr(now));
    end
    
    [x,y,z,vx,vy,vz] = deal(r(1,:),r(2,:),r(3,:),r(4,:),r(5,:),r(6,:)) ;% split coordinates
    rcyl = sqrt(x.^2 + y.^2);
    
    R = sqrt(x.^2 + y.^2 + z.^2);
    vmod = sqrt(vx.^2 + vy.^2+ vz.^2);
    vmodkps = vmod*planeteqradius;
    Gamma = 1./sqrt(1-(vmod.^2).*(planeteqradius/c).^2);
    
    maglatitude = atand(z/rcyl);
    maglongitude = maglong(x,y,previousmaglongitude);
    previousmaglongitude = maglongitude;
    L = R / (cosd(maglatitude)).^2;
    dr = EquatorialGyroradiuspred/10;
    xplus = [x+dr/planeteqradius y z];
    xminus = [x-dr/planeteqradius y z];
    yplus = [x y+dr/planeteqradius z];
    yminus = [x y-dr/planeteqradius z];
    zplus = [x y z+dr/planeteqradius];
    zminus = [x y z-dr/planeteqradius];
    if lower(mdisc) == 'y'
        [Br, Bcolat,Brd,Btd] = MDiscField(R0,(90-maglatitude)*pi/180);
        Br = 10000*Br;
        Blat = -10000*Bcolat;
        B_z = Br*sind(maglatitude)+Blat*cosd(maglatitude);
        B_x = (R*Br-z*B_z)/rcyl*cosd(maglongitude);
        B_y = (R*Br-z*B_z)/rcyl*sind(maglongitude);
    elseif llimit < 1  % calculates magnetic field components assuming pure dipole.
        Bvector = getBvectordipole([0,0,magmoment], dipole_vector , {x,y,z},planeteqradius);
        [B_x,B_y,B_z] = deal(Bvector{:});
    else % calculates magnetic field components using IGRF coefficients.
        Vxplus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(xplus,maglongitude), Earthaverageradius, llimit);
        Vxminus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(xminus,maglongitude),Earthaverageradius, llimit);
        B_x = (Vxplus - Vxminus)/dr/2;
        Vyplus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(yplus,maglongitude),Earthaverageradius, llimit);
        Vyminus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(yminus,maglongitude),Earthaverageradius, llimit);
        B_y = (Vyplus - Vyminus)/dr/2;
        Vzplus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(zplus,maglongitude),Earthaverageradius, llimit);
        Vzminus = getMpot_REM(magmoment/Earthmagmoment,cart_to_polar(zminus,maglongitude),Earthaverageradius, llimit);
        B_z = (Vzplus - Vzminus)/dr/2;
    end   
    Bmod = sqrt(B_x.^2 + B_y.^2+ B_z.^2);
    pitch = 180-acosd((vx.*B_x+vy.*B_y+vz.*B_z)./(vmod.*Bmod));  %*Marker D* instantaneous pitch angle calculated.
    vperpkps = vmodkps*sind(pitch);
    Mu = Gamma*particlemass*(vperpkps*1000).^2/Bmod/2*10000; %*Marker E* instantaneous mu (magnetic moment) calculated.
    %Mu = kinetic_energy_perp./Bmod*abs(Electroncharge)*10000*1e6; 
    mutotal = mutotal + Mu;
    musquarestotal = musquarestotal + Mu.^2;
    Gyroperiod = 2 * pi * particlemass*Gamma/(abs(particlecharge)*Bmod/10^4); %Instantaneous gyroperiod calculated.
    Gyroradius = abs(Gyroperiod*vmodkps*sind(pitch)/2/pi); %Instataneous gyro-radius in km calculated.
 
    if rem(framecount,outputthinning) == 0  %data written to trajectory file. Not all framses recorded (determined by outputthinning.
        fprintf(trajectoryfile,'%5g\t%5g\t%5g\t%5g\t%5g\t%4g\t%4g\t%4g\t%5g\t%4g\t%4g\t%4g\t%4g\t%3g\t%4g\t%.5g\t%5g\t%6g\t%5g\n',t,x,y,z,R,rcyl, maglatitude,maglongitude,L, vx,vy,vz,Mu, pitch, Bmod, Gamma, vmodkps, Gyroperiod, Gyroradius);
    end
    % Lorentz Force Z V x B / m
    ax = particlecharge*(vy.*B_z - vz.*B_y)./10000/particlemass./Gamma;
    ay = particlecharge*(vz.*B_x - vx.*B_z)./10000/particlemass./Gamma;
    az = particlecharge*(vx.*B_y - vy.*B_x)./10000/particlemass./Gamma;
 
    if abs(maglatitude) > maglatbiggest  %updates maglatbiggest if necessary.
        maglatbiggest = abs(maglatitude);
    end
    if Mu > mumax  
        mumax = Mu;
    end
    if Mu < mumin  
        mumin = Mu;
    end
    if maglatitude > maglatmax  
        maglatmax = maglatitude;
    end
    if maglatitude < maglatmin  
        maglatmin = maglatitude;
    end
    if  maglongitude > maglongmax
        maglongmax = maglongitude;
    end
    if  maglongitude < maglongmin
        maglongmin = maglongitude;
    end
    if rcyl > rcylmax
        rcylmax = rcyl;
    end
    if rcyl < rcylmin
        rcylmin = rcyl;
    end
    if R > rmax
        rmax = R;
    end
    if R < rmin
        rmin = R;
    end
    if x > xmax
        xmax = x;
    end
    if x < xmin
        xmin = x;
    end
    if y > ymax
        ymax = y;
    end
    if y < ymin
        ymin = y;
    end
    if z > zmax
        zmax = z;
    end
    if z < zmin
        zmin = z;
    end
    if L > Lmax
        Lmax = L;
    end
    if L < Lmin
        Lmin = L;
    end
    if Gyroradius > Gyroradiusmax
        Gyroradiusmax = Gyroradius;
    end
    if Gyroradius < Gyroradiusmin
        Gyroradiusmin = Gyroradius;
    end
    if Gyroperiod > Gyroperiodmax
        Gyroperiodmax = Gyroperiod;
    end
    if Gyroperiod < Gyroperiodmin
        Gyroperiodmin = Gyroperiod;
    end
    framecount = framecount+1; %framecoutn incremented.
    dr_dt = [vx;vy;vz;ax;ay;az]; % return dr/dt
end
 
function magnetic_longitude = maglong(XX, YY, previous_maglong)%
    if XX == 0 && YY == 0 %If point lies on polar axis.
        ml=0;
    else   
        ml = atan2d(YY,XX);
        if particlecharge > 0
            while abs(previous_maglong - ml) > 270
                ml = ml + 360;
            end
        else 
            while abs(previous_maglong - ml) > 270
                ml = ml - 360;
            end
        end
    end
   magnetic_longitude = ml;
end
 
function polar = cart_to_polar(cart, amaglongitude)
    R = norm(cart); % R is modulus of position vector R2 = x2 + y2 + z2.
    phi = maglong(cart(1),cart(2),amaglongitude);
    theta = asind(cart(3)/R);
    polar = [R theta phi];
end
function [X, Y, Z] = polartocart(R, latitude, longitude)
    Z = R*sind(latitude);  %initial potition in cartesian, x0, y0 & zo.
    X = sqrt(R.^2 - Z.^2)*cosd(longitude);
    Y = X*tand(longitude);
    if longitude == 90
        Y = sqrt(R.^2 - Z.^2);
    elseif longitude == 270
        Y = -sqrt(R.^2 - Z.^2);
    end
end
function [period, amplitude, period_error, amplitude_error, convergence] = sinefit(t,maglat,frequency_guess, figuretitle)
    p0 = [max(abs(maglat));frequency_guess;0]; % initial guess
    dp = [1; 1; 1]; % fit 3 parameters
    % do not fit phase parameter p(3)
    stol=1e-8;  % tolerance
    niter=100;  % max iter
    minstep = [0; 0; 0];
    maxstep = [Inf; Inf; Inf];
    options = [minstep, maxstep];
 
    t = t(:);
    maglat = maglat(:);
    weight = ones(size(t)); % weight (=1 everywhere by default.
 
    global verbose;
    verbose = [0 0];
    [f, p, kvg, iter, corp, covp, covr, stdresid, Z, r2, ss] = ...
        leasqr(t, maglat, p0, @F, stol, niter, weight, dp, @dFdp, options);
%    fprintf(1,'method3 fi  %10g / kvg %d / iter %d / r2 %g / ss %g\n',...
%        frequency_guess, iter, kvg, r2, ss)
 
    figure ('Name', figuretitle);
    plot(t, maglat, '.', t, F(t, p0), 'g:', t, f,'k-');
    uicontrol('Style', 'text',...
       'String', figuretitle,... 
       'Units','normalized',...
       'Position', [0.075 0.98 0.85 0.02]); 
   xlabel('Time (s)','FontName','Cambria','FontSize',11),
    ylabel('Magnetic latitude (degrees)','FontName','Cambria','FontSize',11),
    title(sprintf('Magnetic latitude vs. time with fitted sinusoid'));
    
    period = 1/p(2);
    amplitude = p(1);
    frequency_error = sqrt(covp(2,2)); % *Marker B* Error calculated from covariance matrix.
    period_error = period.^2*frequency_error;
    amplitude_error = sqrt(covp(1,1)); % Error calculated from covariance matrix.
    convergence = kvg;
end
% function to fit
function y = F(t,p)
    y = p(1)*sin(2*pi*p(2)*t+p(3));
end
 
% and derivative
function y = dFdp(t,f,p,dp,func)
    %fprintf(1,'called dFdp(t,[%e,%e,%e]\n', p(1),p(2),p(3))
    y = [sin(2*pi*p(2)*t+p(3)), ...
         p(1)*2*pi*t.*cos(2*pi*p(2)*t+p(3)), ...
        p(1)*cos(2*pi*p(2)*t+p(3))];
end
 function periods = fourier(t,maglat)
    ns = length(t); % Number of samples
    dt = t(2)-t(1); % sampling time
    fs = 1/dt; % sampling frequency
    fmax = fs/2; % Nyquist frequency
    fex = fmax/300;
 
    if mod(ns,2)==1, % zero-centred frequency axis: odd ns
        frq = [-floor(ns/2):floor(ns/2)]/floor(ns/2)*fmax;
    else % even ns
        frq = [-floor(ns/2):floor(ns/2)-1]/floor(ns/2)*fmax;
    end
 
    % alternative formulation without testing ns parity 
    % total time interval
    T = max(t) - min(t);
    % nearest lower even number
    neven = 2*floor(ns/2);
    % more accurate formulation
    frq1 = [floor(-(ns-1)/2):floor((ns-1)/2)]/T*((ns-1)/neven);
    % check they are equal to machine precision
    frq = frq1;
    Spc = fftshift(abs(fft(maglat))); % zero-centred spectra amplitude
    numberofmaxima = 0;
    for S = 2:1:size(Spc)-1%ceil(size(Spc)/2)-1
        if Spc(S) > Spc(S-1) && Spc(S) > Spc(S+1) && frq(S) >= 0
            numberofmaxima = numberofmaxima+1; %finds how many maxima exist in plot.
        end
    end
    frequencies = zeros(numberofmaxima,2);
    periods = zeros(4,1);
    maximacounter = 0;
    for S = 2:1:size(Spc)-1%ceil(size(Spc)/2)-1
        if Spc(S) > Spc(S-1) && Spc(S) > Spc(S+1) && frq(S) >= 0
            maximacounter = maximacounter+1;
            frequencies(maximacounter,2)= frq(S); 
            frequencies(maximacounter,1)= Spc(S);
                %extracts frequency associated with each maximum.
        end
    end
   frequencies = sortrows(frequencies);
    periods(1) = 1./frequencies(numberofmaxima,2); %Frequency that contains the most power (bounce period).
    if size(frequencies) > 1, periods(2)=  1./frequencies(numberofmaxima-1,2); %Frequency that contains the second most power.
    end
    if size(frequencies) > 2, periods(3)=  1./frequencies(numberofmaxima-2,2); %Frequency that contains the third most power. 
    end
    if size(frequencies) > 3, periods(4)=  1./frequencies(numberofmaxima-3,2); %Frequency that contains the third most power. 
    end
    subplot(248), % plot spectra and signal frequency
    plot(frq, Spc,'-'), 
   set(gca,'xlim',[-fmax fmax])
    xlabel('frequency (Hz)','FontName','Cambria'),
    ylabel('FT(mag lat)','FontName','Cambria'),
    title(sprintf('FFT(mag latitude vs. time)'));
end
end
0. [bookmark: _Toc460358858]getBvectordippole.m
function B = getBvectordipole(m, rm, r, RP)
%    m  : magnetic moment vector
%    rm : position of the magnetic moment
%    r  : cartesion coordinates where to calculate magnetic field
%    B  : dipole magnetic field (cell array of length(m), each cell is
%         an array of size(r))

% Separate coordinates R=(X,Y,Z)
[X, Y, Z] = deal(r{:});
 
% Subtract moment position (which is likely to be at 0,0,0 anyway)
X = X-rm(1);
Y = Y-rm(2);
Z = Z-rm(3);
 
R2 = X.^2 + Y.^2 + Z.^2; % Modulus square
R3 = R2.^(3/2); % Cube
 
mDotR = m(1)*X + m(2)*Y + m(3)*Z; % scalar product M.R
 
%EarthEQ = 0.306;
% Bx, By and Bz
B{1} = 10000./R3.*(3*mDotR.*X./R2 - m(1))/RP.^3;
B{2} = 10000./R3.*(3*mDotR.*Y./R2 - m(2))/RP.^3;
B{3} = 10000./R3.*(3*mDotR.*Z./R2 - m(3))/RP.^3;

0. [bookmark: _Toc460358859]getBmoddippole.m
function Bmod = getBmoddipole(m, rm, r, RP)
 
%    m  : magnetic moment vector
%    rm : position (origin) of the magnetic moment
%    r  : cartesion coordinates where to calculate magnetic field
%    B  : dipole magnetic field (cell array of length(m), each cell is
%         an array of size(r))
%    RP : PLanetary radius / Earth's
% Subtract moment position (which is likely to be at 0,0,0 anyway)

R = r - rm;
 
% Bx, By and Bz
Bx = 10000./norm(R).^3*(3*dot(m,R).*R(1)./norm(R).^2 - m(1))/RP.^3;
By = 10000./norm(R).^3*(3*dot(m,R).*R(2)./norm(R).^2 - m(2))/RP.^3;
Bz = 10000./norm(R).^3*(3*dot(m,R).*R(3)./norm(R).^2 - m(3))/RP.^3;
 
Bmod = sqrt(Bx^2 + By^2 + Bz^2);



[bookmark: _Toc460358860]getMpot_REM.m
function MPot = getMpot_REM(magnetic_moment, polarcoordinates, RP, llimit)
 
%[R, maglat, maglong] = deal(polarcoordinates{:});
R = polarcoordinates(1);
maglat = polarcoordinates(2);
maglong = polarcoordinates(3);
 
% Gauss g coefficients.  l = 1 to 13, m = 0 to 13
g = [-29442 -2445.1 1350.7  907.6   -232.6  70  81.6    24.2    5.4 -1.9    3.1 -1.9    0;
     -1501  3012.9  -2352.3 813.7   360.1   67.7    -76.1   8.8 8.8 -6.3    -1.5    -0.2    -0.9; 
     0  1676.7  1225.6  120.4   192.4   72.7    -6.8    -16.9   3.1 0.1 -2.3    0.4 0.4; 
     0  0   582 -334.9  -140.9  -129.9  51.8    -3.2    -3.3    0.5 2   1.2 0.5; 
     0  0   0   70.4    -157.5  -28.9   15  -20.6   0.7 -0.5    -0.8    -0.8    -0.5; 
     0  0   0   0   4.1 13.2    9.4 13.4    -13.3   1.8 0.6 0.9 1; 
     0  0   0   0   0   -70.9   -2.8    11.7    -0.1    -0.7    -0.7    0.1 -0.2; 
     0  0   0   0   0   0   6.8 -15.9   8.7 2.1 0.2 0.5 0.8; 
     0  0   0   0   0   0   0   -2  -9.1    2.4 1.7 -0.3    -0.1; 
     0  0   0   0   0   0   0   0   -10.5   -1.8    -0.2    -0.4    0.3; 
     0  0   0   0   0   0   0   0   0   -3.6    0.4 0.2 0.1; 
     0  0   0   0   0   0   0   0   0   0   3.5 -0.9    0.5; 
     0  0   0   0   0   0   0   0   0   0   0   0   -0.4; 
     0  0   0   0   0   0   0   0   0   0   0   0   -0.3];
 
 % Gauss h coefficients.  l = 1 to 13, m = 0 to 13
h = [0  0   0   0   0   0   0   0   0   0   0   0   0;
4797.1  -2845.6 -115.3  283.3   47.3    -20.8   -54.1   10.1    -21.6   3.2 -0.1    -1.1    -0.9;
0   -641.9  244.9   -188.7  197 33.2    -19.5   -18.3   10.8    -0.4    2   0.4 0.4;
0   0   -538.4  180.9   -119.3  58.9    5.7 13.3    11.8    4.6 -0.7    1.9 1.6;
0   0   0   -329.5  16  -66.7   24.4    -14.6   -6.8    4.4 -1.1    -2.2    -0.5;
0   0   0   0   100.2   7.3 3.4 16.2    -6.9    -7.9    0.8 0.3 -1.2;
0   0   0   0   0   62.6    -27.4   5.7 7.8 -0.6    -0.2    0.7 -0.1;
0   0   0   0   0   0   -2.2    -9.1    1   -4.2    -2.2    -0.1    0.4;
0   0   0   0   0   0   0   2.1 -4  -2.8    -1.4    0.3 -0.1;
0   0   0   0   0   0   0   0   8.4 -1.2    -2.5    0.2 0.4;
0   0   0   0   0   0   0   0   0   -8.7    -2  -0.9    0.5;
0   0   0   0   0   0   0   0   0   0   -2.4    -0.1    -0.3;
0   0   0   0   0   0   0   0   0   0   0   0.7 -0.4;
0   0   0   0   0   0   0   0   0   0   0   0   -0.8];
 
%mu0 = 4*pi*1e-7;
V= 0;
for l=1:1:llimit
%l=1;
    Pl = legendre(l, real(sind(maglat))); %Pl is an array containing all permitted lm combintations for a given l.
    for m=0:1:l-1
        if m==0  %For m = 0 terms, uses assocaited Legendre polynomials
            V = V + magnetic_moment*RP/100000*(1/R).^(l+1)*Pl(m+1)*(g(m+1,l)*cosd(m*maglong)+h(m+1,l)*sind(m*maglong));
        else   %For m > 0 terms, uses Schmidt normalised Legendre polynomials
            V = V + magnetic_moment*RP/100000*(1/R).^(l+1)*sqrt(2*factorial(l-m)/factorial(l+m))*Pl(m+1)*(g(m+1,l)*cosd(m*maglong)+h(m+1,l)*sind(m*maglong));
        end
    end
end
 
MPot = V;
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loss ()

1 MeV proton, eq. pitch angle = 80°, initial L = 3.  Earth, dipole field.
mag long (°)	
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magnetic longtidue ()

10 MeV proton, pitch angle = 5°, initial L = 6.  Earth, dipole field.
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magnetic longtidue ()

1 MeV proton, eq. pitch angle = 80°, initial L = 3.  Earth, dipole field.
mag lat (°)	0	3.8114199999999998E-3	9.9589700000000028E-3	1.4702399999999999E-2	1.9369900000000009E-2	2.5542700000000002E-2	2.9779400000000001E-2	3.4680900000000042E-2	4.0554199999999985E-2	4.4460200000000352E-2	4.9515000000000024E-2	5.5315500000000024E-2	5.9220200000000014E-2	6.4730000000000412E-2	7.0573899999999995E-2	7.4571999999999999E-2	8.04309E-2	8.5923000000000041E-2	8.9864300000000855E-2	9.5650500000000568E-2	0.10068299999999998	0.10464200000000012	0.110467	0.11527800000000002	0.11963200000000022	0.12574199999999999	0.13025400000000001	0.13519100000000001	0.14127799999999999	0.14542300000000041	0.15047900000000083	0.15624100000000127	0.16012999999999997	0.16530300000000001	0.17095299999999999	0.17488799999999999	0.18052699999999999	0.18614600000000095	0.19024600000000041	0.196188	0.20143800000000095	0.20551800000000095	0.21132600000000001	0.21613900000000041	0.220274	0.22608600000000001	0.23059800000000041	0.23525399999999999	0.24130499999999999	0.24558600000000044	0.25080200000000002	0.25677900000000003	0.26061100000000004	0.26581200000000038	0.27148400000000161	0.27529100000000001	0.28059000000000001	0.28612400000000032	0.29000600000000032	0.29578100000000002	0.301236	0.30531800000000237	0.31135700000000038	0.31644900000000031	0.32053600000000032	0.32642200000000288	0.33109000000000038	0.33524000000000032	0.34111200000000008	0.34545000000000031	0.35017600000000032	0.356263	0.36041300000000032	0.36566000000000032	0.37134200000000173	0.37530200000000202	0.38040200000000202	0.38595000000000201	0.389737	0.39490700000000173	0.40052700000000002	0.40435800000000038	0.41001000000000032	0.41555800000000032	0.41957500000000031	0.42496300000000031	0.42915700000000001	0.43299200000000032	0.43719400000000008	0.44231900000000002	0.44625600000000004	0.45113700000000001	0.45688900000000032	0.46076400000000001	0.46614100000000003	0.47191900000000031	0.47586800000000173	0.48092300000000032	0.485097	0.48910900000000002	0.49385000000000173	0.49792300000000173	0.50239900000000004	0.50658999999999643	0.51241999999999666	0.51663999999999999	0.52142299999999642	0.52744400000000002	0.53150599999999959	0.53631299999999538	0.54047400000000001	0.54506199999999949	0.54943199999999959	0.55374000000000345	0.55821199999999949	0.56198899999999996	0.56767000000000345	0.5725749999999995	0.57665400000000322	0.58266399999999596	0.58717599999999959	0.59148599999999596	0.59555499999999595	0.60068699999999997	0.60458199999999951	0.60978000000000065	0.61363900000000404	0.61737299999999951	0.62266500000000391	0.62805299999999997	0.6318760000000031	0.63762500000000621	0.64290300000000344	0.64689900000000644	0.65093000000000345	0.65627500000000405	0.66010400000000391	0.66544000000000403	0.66937200000000063	0.67312700000000403	0.67807300000000403	0.683666	0.68750800000000001	0.692936	0.69853799999999688	0.70245800000000003	0.70646900000000001	0.71192800000000345	0.71582699999999999	0.72102999999999995	0.72551100000000002	0.72906000000000004	0.73375400000000346	0.73941699999999688	0.74334900000000403	0.74853700000000001	0.75428600000000001	0.75821700000000003	0.7622350000000031	0.76777800000000473	0.77160700000000404	0.77658300000000002	0.78164199999999995	0.78503000000000001	0.78952	0.79520599999999997	0.799238	0.80424099999999998	0.8100619999999995	0.81403599999999998	0.81808599999999998	0.82370699999999997	0.82774099999999995	0.83270100000000402	0.83794200000000063	0.84127300000000005	0.84588000000000063	0.85154500000000311	0.85550199999999998	0.86058900000000005	0.86636999999999997	0.87025900000000345	0.87453999999999998	0.88021799999999595	0.88413599999999959	0.88924999999999998	0.89450599999999958	0.897787	0.902702	0.90827500000000005	0.912103	0.91747000000000001	0.92307799999999951	0.92660900000000346	0.93158399999999641	0.93715700000000002	0.94095300000000004	0.94638299999999642	0.95143800000000001	0.95482599999999995	0.96021500000000004	0.96544099999999999	0.96926000000000001	0.97504400000000346	0.98017799999999689	0.98378299999999597	0.98948299999999445	0.99448499999999596	0.99845699999999538	1.0042	1.00871	1.0127699999999937	1.0185299999999937	1.02281	1.027369999999993	1.03335	1.0372999999999932	1.0420799999999999	1.0479899999999998	1.051909999999993	1.0569	1.0624899999999999	1.0659899999999998	1.0708299999999937	1.0764199999999999	1.08019	1.085599999999993	1.0911	1.09473	1.10033	1.10575	1.10954	1.1151199999999999	1.1200699999999999	1.12334	1.12862	1.13374	1.13761	1.1433899999999999	1.14798	1.1518699999999937	1.15774	1.1626399999999999	1.1665099999999999	1.17222	1.1766799999999999	1.1800900000000001	1.18543	1.1902699999999999	1.1943600000000001	1.200129999999993	1.2042599999999999	1.20834	1.2142599999999999	1.218939999999993	1.223209999999993	1.2289299999999925	1.23305	1.236629999999993	1.2419299999999891	1.2465899999999999	1.25085	1.25651	1.26048	1.2645899999999999	1.2705299999999937	1.2751199999999998	1.27948	1.285199999999993	1.289269999999993	1.29288	1.29802	1.30271	1.3069599999999999	1.3125199999999999	1.31647	1.3205100000000001	1.32643	1.3311999999999937	1.33541	1.3411500000000001	1.3453199999999998	1.3490500000000001	1.353769999999993	1.3586800000000001	1.3627499999999999	1.3682399999999999	1.3722399999999999	1.3761800000000062	1.3820100000000062	1.3871100000000001	1.3911	1.39683	1.4013599999999937	1.4052799999999925	1.409319999999993	1.41448	1.4183599999999998	1.4237799999999912	1.4277999999999877	1.4317199999999928	1.4373099999999925	1.4428199999999998	1.44665	1.4522599999999999	1.4572499999999937	1.4610899999999998	1.464939999999993	1.4700899999999999	1.473889999999993	1.4791699999999925	1.483209999999993	1.4872899999999998	1.49244	1.4983299999999937	1.5021800000000001	1.5074699999999925	1.5129199999999998	1.51661	1.521069999999993	1.5255299999999912	1.5294999999999925	1.5344800000000001	1.5385599999999999	1.5431599999999999	1.5476099999999937	1.5536699999999932	1.55775	1.5624499999999999	1.5682400000000001	1.5721099999999999	1.5768899999999999	1.5809299999999937	1.585399999999993	1.589699999999993	1.5938199999999998	1.59887	1.6028800000000001	1.60884	1.61388	1.61795	1.6237899999999998	1.6282399999999999	1.6325499999999999	1.63767	1.64178	1.6456	1.6500999999999999	1.6554500000000001	1.65944	1.6653100000000001	1.6705700000000001	1.6745300000000001	1.6803399999999999	1.68506	1.68916	1.6948300000000001	1.6995	1.7038599999999937	1.7097599999999937	1.7143699999999937	1.7190899999999998	1.7251799999999937	1.7292899999999998	1.73428	1.74003	1.7438299999999893	1.7490199999999998	1.7547199999999998	1.75858	1.76417	1.7699299999999893	1.7739099999999925	1.779779999999993	1.7851199999999998	1.789099999999993	1.7948899999999999	1.7996999999999923	1.8037999999999923	1.8096599999999998	1.81427	1.8187800000000001	1.8249	1.82934	1.83433	1.8403499999999999	1.8444199999999999	1.84958	1.8552299999999937	1.8590599999999999	1.86439	1.8699599999999998	1.8738899999999998	1.879629999999993	1.8851899999999999	1.88931	1.89527	1.90039	1.90456	1.91039	1.9149700000000001	1.91933	1.9251799999999999	1.92954	1.9343800000000069	1.9404600000000001	1.9447099999999999	1.9500100000000076	1.95594	1.9598899999999999	1.96529	1.97082	1.9745999999999999	1.980150000000009	1.9855499999999999	1.9894700000000001	1.99543	2.0007700000000002	2.00495	2.0110799999999927	2.0159499999999841	2.0200399999999998	2.02597	2.0303999999999998	2.0348299999999977	2.0407700000000002	2.0449999999999999	2.0499200000000002	2.0560599999999813	2.0602	2.0655700000000001	2.0715399999999997	2.0754399999999977	2.08087	2.0864199999999977	2.0901800000000001	2.0957399999999997	2.10114	2.10507	2.1110199999999977	2.11632	2.1205500000000002	2.1266599999999967	2.131459999999985	2.1358599999999832	2.14175	2.1460399999999997	2.1506599999999967	2.1565300000000001	2.1606700000000001	2.1657799999999998	2.1717900000000001	2.17591	2.1814300000000002	2.1872300000000156	2.1911700000000001	2.1967099999999977	2.20208	2.2059299999999999	2.2115499999999977	2.2167399999999997	2.2208100000000002	2.2267999999999999	2.2318199999999977	2.2363	2.2423999999999999	2.2467899999999998	2.2513700000000001	2.2572299999999998	2.2613900000000156	2.2661600000000002	2.2719499999999977	2.2759999999999998	2.28125	2.2871600000000156	2.2911999999999999	2.2968899999999977	2.3025599999999864	2.306449999999975	2.3121199999999869	2.3173599999999968	2.32117	2.3268999999999869	2.3319399999999977	2.3360199999999813	2.3420999999999967	2.3469099999999967	2.351459999999975	2.3576299999999977	2.3619399999999997	2.3666999999999967	2.3725899999999869	2.3765699999999832	2.3814399999999987	2.3872399999999998	2.3911499999999832	2.3965099999999864	2.4023599999999967	2.4063300000000001	2.4120199999999832	2.4175399999999998	2.4213999999999998	2.4269599999999967	2.4321899999999967	2.4359799999999967	2.4416599999999864	2.4466799999999869	2.45078	2.4567999999999977	2.4615	2.4661599999999977	2.4715399999999987	2.4758099999999832	2.4797099999999968	2.48461	2.4896099999999977	2.4934699999999967	2.4991999999999988	2.5040300000000002	2.5082599999999977	2.5142799999999967	2.5187599999999977	2.5235799999999999	2.5280499999999977	2.5324999999999869	2.5365099999999967	2.5406200000000001	2.54556	2.5492699999999977	2.5547200000000001	2.5600399999999999	2.5639200000000129	2.5697700000000001	2.5749300000000002	2.5791399999999998	2.5834100000000002	2.5882700000000001	2.5920899999999967	2.597	2.6011000000000002	2.6049699999999998	2.6099100000000002	2.6155999999999997	2.6194299999999977	2.6248499999999977	2.6305399999999999	2.6344699999999968	2.6387499999999977	2.6437100000000155	2.6476500000000001	2.6526999999999967	2.6567399999999997	2.66086	2.6652	2.6710099999999977	2.6751	2.68	2.6859600000000001	2.6899500000000001	2.6941700000000002	2.6990799999999977	2.7034199999999999	2.7080199999999999	2.7128899999999967	2.71678	2.7206899999999998	2.7264399999999998	2.73102	2.73536	2.7413699999999999	2.7456299999999998	2.7496900000000002	2.75454	2.7593700000000001	2.7635200000000206	2.7688899999999999	2.7726399999999987	2.7763900000000001	2.7820299999999998	2.7869299999999999	2.7909700000000002	2.7969399999999998	2.8015599999999967	2.8053399999999997	2.8102199999999864	2.8152899999999832	2.819259999999975	2.8247999999999998	2.82863	2.8323399999999967	2.8378999999999968	2.8429199999999977	2.8468699999999814	2.8527799999999832	2.8575999999999997	2.8611599999999977	2.8662199999999967	2.8713499999999832	2.8752799999999832	2.8808799999999977	2.8848599999999927	2.88856	2.8941300000000001	2.8991199999999977	2.90306	2.9089800000000001	2.91377	2.9172799999999977	2.9226399999999977	2.9276499999999968	2.9316299999999869	2.9373	2.9413499999999977	2.9451200000000002	2.95079	2.9555499999999832	2.9596699999999818	2.96563	2.9701	2.9738499999999832	2.97953	2.9841700000000002	2.9884200000000001	2.9941499999999968	2.9980499999999832	3.00223	3.0079799999999999	3.0121599999999868	3.0168499999999749	3.0228099999999967	3.0268199999999967	3.0311499999999967	3.0369899999999967	3.0409700000000002	3.04589	3.0515300000000001	3.0551699999999977	3.0602	3.0657700000000001	3.0695299999999999	3.07498	3.0805500000000001	3.0841300000000156	3.0895999999999999	3.0950099999999967	3.0988099999999967	3.1044	3.1093299999999999	3.112849999999975	3.1183700000000001	3.1233000000000128	3.1271000000000146	3.1329599999999869	3.1377700000000002	3.1420499999999967	3.1479699999999999	3.1523300000000001	3.1568799999999841	3.1625700000000001	3.1665199999999998	3.1705299999999998	3.1761599999999977	3.1802600000000001	3.1850900000000002	3.1908599999999967	3.1945999999999999	3.1996199999999977	3.2054499999999977	3.2093600000000002	3.21448	3.2199200000000001	3.2234400000000001	3.2277700000000156	3.2332900000000002	3.2371500000000002	3.2424599999999977	3.2477900000000193	3.2512799999999977	3.2566099999999967	3.2622499999999977	3.2659099999999999	3.2712499999999967	3.2764899999999977	3.2799900000000002	3.2842699999999998	3.2897099999999999	3.2935400000000001	3.2989799999999998	3.3039499999999977	3.3074599999999967	3.3128299999999777	3.3184399999999967	3.3222799999999832	3.3277199999999998	3.3328499999999686	3.3364499999999722	3.3405399999999998	3.3459300000000001	3.3497599999999967	3.3552199999999832	3.3598699999999773	3.3635100000000002	3.3688399999999987	3.3744999999999967	3.3783499999999869	3.38375	3.3889300000000002	3.3926499999999735	3.3964999999999832	3.4018599999999832	3.4057200000000001	3.4110799999999832	3.4155999999999977	3.4193699999999967	3.4245000000000001	3.4302999999999977	3.4341999999999997	3.43945999999998	3.44482	3.4485700000000001	3.4523499999999832	3.45757	3.4615300000000002	3.4666899999999967	3.4712199999999869	3.4751699999999968	3.4799399999999987	3.4858799999999968	3.4899300000000002	3.49492	3.5005099999999998	3.5042900000000001	3.5083600000000001	3.5130699999999977	3.5173100000000002	3.5220799999999977	3.5267300000000001	3.5310399999999977	3.5352399999999977	3.5412300000000001	3.5457399999999999	3.5502399999999987	3.5559999999999987	3.5600100000000001	3.5644999999999998	3.5684300000000002	3.5732499999999967	3.5773899999999998	3.5821399999999999	3.5866199999999977	3.59057	3.59639	3.6016300000000001	3.6055899999999999	3.6113399999999998	3.6159999999999997	3.6201300000000156	3.6243500000000002	3.629	3.6328499999999773	3.6375000000000002	3.6421100000000002	3.6461399999999999	3.6515399999999998	3.6573099999999998	3.6611400000000001	3.6666399999999997	3.67191	3.6756699999999967	3.6807799999999999	3.6848900000000002	3.6887400000000001	3.6930000000000001	3.69801	3.7023199999999998	3.7073200000000184	3.7133300000000156	3.7172700000000001	3.7224599999999977	3.7280700000000002	3.7317999999999998	3.73706	3.7423299999999999	3.7461700000000002	3.7513999999999998	3.7570299999999999	3.7609900000000156	3.76674	3.7722099999999967	3.7761200000000001	3.7818499999999977	3.7867899999999999	3.7907600000000001	3.7965399999999998	3.8013599999999967	3.8056499999999813	3.8116999999999832	3.8163399999999967	3.8210899999999977	3.82714	3.8311599999999832	3.836069999999975	3.8418299999999967	3.84572	3.8508299999999869	3.8565299999999967	3.8604699999999967	3.86598	3.8717499999999823	3.8756099999999813	3.8813599999999977	3.8868299999999967	3.8908199999999868	3.8965399999999977	3.9014899999999977	3.9055300000000002	3.91133	3.9161199999999967	3.9205000000000001	3.92658	3.9310599999999813	3.9358099999999832	3.9418699999999967	3.9460699999999869	3.9510899999999967	3.9568299999999832	3.96069	3.9658899999999977	3.9715599999999927	3.9754699999999832	3.98109	3.9868199999999967	3.9908399999999977	3.9967699999999864	4.0021099999999965	4.0061099999999996	4.0119600000000002	4.0167999999999999	4.0208599999999945	4.02677	4.0314199999999998	4.0358799999999997	4.0420499999999997	4.0464700000000002	4.0514599999999996	4.0575799999999855	4.0616199999999996	4.06677	4.0725299999999995	4.0763199999999999	4.0816200000000133	4.0872700000000002	4.0911499999999998	4.0968799999999996	4.1025199999999709	4.1065699999999996	4.1125699999999945	4.1177999999999955	4.1218799999999955	4.1277499999999945	4.1324699999999996	4.1366700000000014	4.1425499999999955	4.1470099999999945	4.1517200000000001	4.1578399999999718	4.1621399999999671	4.1673399999999745	4.1733500000000001	4.1773699999999998	4.1826600000000003	4.1882799999999998	4.1921099999999845	4.1975199999999653	4.2030000000000003	4.20695	4.21279	4.2181899999999946	4.2223899999999945	4.22844	4.2334100000000001	4.2377000000000002	4.2435600000000004	4.24803	4.2524999999999995	4.2583399999999996	4.2625699999999975	4.2675599999999845	4.2735900000000004	4.2777200000000004	4.2831900000000003	4.2890500000000014	4.2927999999999997	4.2982399999999998	4.3037599999999996	4.3075399999999755	4.3130799999999985	4.3184199999999855	4.3223599999999855	4.3283099999999965	4.3335499999999998	4.3377699999999999	4.3439199999999945	4.3487200000000001	4.3530600000000002	4.3589899999999755	4.3632900000000001	4.3678199999999681	4.37371	4.3778099999999975	4.38286	4.3888999999999996	4.3929399999999745	4.3984499999999995	4.4043099999999997	4.4081700000000001	4.4136800000000003	4.41913	4.4228699999999996	4.4284600000000003	4.4337000000000124	4.4376700000000024	4.4436300000000024	4.4486900000000134	4.4530599999999998	4.4591099999999999	4.4637000000000002	4.4682399999999998	4.4740700000000002	4.4782700000000295	4.4829299999999996	4.4887199999999998	4.4927799999999998	4.4979399999999945	4.5038299999999998	4.5078799999999966	4.5133700000000001	4.5186799999999998	4.5225999999999855	4.5276899999999856	4.5330399999999997	4.5368300000000001	4.5421699999999996	4.5475799999999955	4.5514900000000003	4.5572699999999999	4.5625499999999946	4.5667499999999999	4.5719700000000003	4.5760700000000014	4.5799799999999999	4.5841899999999765	4.5891000000000002	4.5930299999999997	4.5979899999999745	4.6036400000000004	4.6075499999999945	4.6129999999999765	4.6186400000000001	4.6226699999999985	4.6276099999999945	4.6318200000000003	4.63584	4.64072	4.6446699999999996	4.6490400000000003	4.6533600000000002	4.6591399999999945	4.6633199999999855	4.6681999999999855	4.6741399999999755	4.6782199999999996	4.6829799999999855	4.6871599999999765	4.6915699999999996	4.6959699999999955	4.70045	4.70479	4.7085699999999999	4.7142200000000001	4.7191400000000003	4.7230299999999996	4.7289699999999995	4.7336800000000014	4.7380300000000002	4.7420600000000004	4.7472399999999997	4.7511299999999999	4.7563899999999997	4.7602799999999998	4.7639699999999996	4.7692800000000002	4.77468	4.7784899999999997	4.78423	4.7894899999999998	4.7934900000000003	4.7974899999999945	4.8028799999999965	4.8066800000000001	4.8120399999999846	4.81609	4.81975	4.8247599999999755	4.8303700000000003	4.8341599999999945	4.8396400000000295	4.8452099999999998	4.8491099999999996	4.8530999999999995	4.8586099999999997	4.8624399999999746	4.8676899999999845	4.8722799999999999	4.8757099999999998	4.8805399999999945	4.8862199999999998	4.8900399999999955	4.89534	4.9010500000000023	4.9049199999999855	4.9089400000000003	4.9145399999999855	4.9184000000000001	4.9235499999999996	4.9285899999999945	4.9318400000000295	4.9366400000000414	4.9423300000000001	4.9461500000000003	4.9514000000000014	4.9571399999999946	4.96096	4.9651099999999975	4.9707700000000123	4.9746199999999998	4.9797900000000341	4.9849799999999975	4.9882100000000014	4.99315	4.9987599999999999	5.0025399999999856	5.0079299999999956	5.0135499999999995	5.0171299999999945	5.0217299999999998	5.0273699999999995	5.0311500000000002	5.0365000000000002	5.0416400000000134	5.0449499999999965	5.0502200000000004	5.0556000000000001	5.0593700000000004	5.0650399999999856	5.0703300000000002	5.0737300000000003	5.0790300000000004	5.0843600000000002	5.08819	5.09382	5.0986399999999996	5.1023999999999985	5.1080399999999955	5.1127899999999755	5.1169399999999845	5.1228599999999718	5.127319999999969	5.1313599999999999	5.1371799999999945	5.14154	5.1460799999999995	5.1517799999999996	5.1556799999999985	5.1601299999999855	5.1657999999999955	5.1697799999999985	5.1747899999999865	5.1806000000000001	5.1844299999999945	5.1896000000000004	5.1952600000000002	5.1990999999999996	5.2044299999999986	5.2096800000000014	5.2130099999999997	5.2180099999999996	5.2233599999999996	5.2270099999999955	5.2325699999999999	5.2378600000000004	5.2416900000000295	5.2474400000000001	5.2525499999999985	5.2563399999999998	5.2619600000000002	5.2666599999999999	5.2700000000000014	5.2752200000000133	5.2801999999999998	5.2840099999999985	5.2897700000000034	5.2943499999999997	5.2983399999999996	5.3041999999999945	5.3090099999999998	5.3132000000000001	5.3188899999999855	5.3230099999999965	5.3264999999999985	5.3317100000000002	5.3365200000000002	5.3406599999999997	5.3464099999999997	5.3505499999999975	5.3547099999999945	5.3606099999999985	5.3652499999999996	5.3695899999999845	5.3752800000000001	5.3793600000000295	5.3829899999999755	5.3881299999999985	5.3928099999999946	5.3970799999999945	5.4027500000000002	5.4067100000000003	5.4108799999999997	5.4167899999999998	5.4214099999999998	5.4257900000000001	5.4314800000000014	5.4355399999999996	5.4392600000000506	5.4441600000000001	5.4489200000000002	5.4531299999999998	5.45871	5.46265	5.4667399999999997	5.4726200000000134	5.4774500000000002	5.4816700000000331	5.4873799999999999	5.4915900000000004	5.4955400000000001	5.4998899999999997	5.5048599999999945	5.5089099999999975	5.5144199999999755	5.5183900000000001	5.5223799999999965	5.5281499999999975	5.5333199999999998	5.5373200000000002	5.5430099999999998	5.5476200000000002	5.5516300000000003	5.5554899999999945	5.5606200000000001	5.5643199999999755	5.5697299999999998	5.5737300000000003	5.5777400000000004	5.5831400000000002	5.5887900000000004	5.59267	5.5981399999999955	5.6032900000000003	5.6071099999999845	5.6110999999999995	5.6159899999999681	5.6198999999999995	5.6250899999999708	5.6291399999999845	5.6333799999999998	5.63828	5.6442199999999945	5.6482400000000004	5.6533299999999995	5.6588899999999756	5.6624999999999845	5.6672199999999755	5.6712199999999999	5.6753799999999996	5.6800199999999945	5.6841899999999681	5.6890200000000002	5.6931099999999955	5.6990999999999996	5.7039	5.7081900000000001	5.7139799999999985	5.7181600000000001	5.7227600000000001	5.7271599999999845	5.7315100000000001	5.7355700000000001	5.7397100000000014	5.7448600000000001	5.7488099999999998	5.7545899999999746	5.7599799999999997	5.7638999999999996	5.7696399999999999	5.77447	5.7785000000000002	5.78383	5.7883500000000003	5.7921699999999996	5.7970099999999976	5.8024199999999855	5.8064200000000001	5.8123399999999945	5.8174999999999955	5.8215499999999976	5.8273599999999846	5.8319200000000002	5.8361999999999998	5.8419499999999998	5.8463900000000004	5.8510499999999999	5.8570099999999945	5.8613799999999996	5.8664199999999855	5.8723999999999998	5.8764200000000004	5.8816199999999998	5.8872099999999996	5.8910200000000001	5.8963900000000002	5.9018899999999999	5.9058099999999998	5.9115799999999998	5.9170699999999998	5.9210000000000003	5.9269299999999996	5.9320599999999999	5.9362100000000124	5.9420200000000003	5.94658	5.9509400000000001	5.9567800000000002	5.9611400000000003	5.9659499999999985	5.9720199999999997	5.9762800000000134	5.9815199999999997	5.9874499999999999	5.9914100000000001	5.9967899999999998	6.0023099999999996	6.0060900000000004	6.0116300000000003	6.0170199999999845	6.0209399999999755	6.0268699999999997	6.0322399999999998	6.0363800000000003	6.0424899999999955	6.04739	6.0516600000000134	6.0575899999999745	6.06189	6.0664400000000001	6.0723700000000003	6.07653	6.0815299999999999	6.0876400000000004	6.0917599999999998	6.0971699999999975	6.1030899999999955	6.1069799999999965	6.1124699999999965	6.1179499999999845	6.1217199999999945	6.1273299999999855	6.1326599999999996	6.1366100000000001	6.1425999999999945	6.1478399999999755	6.1521099999999755	6.1582299999999996	6.162839999999969	6.1672199999999755	6.1731099999999985	6.1773899999999955	6.1820199999999845	6.1878899999999755	6.1920499999999965	6.1971399999999681	6.2031700000000001	6.2073	6.2128099999999975	6.2186199999999996	6.2225699999999975	6.2281199999999846	6.2334899999999998	6.2373399999999997	6.2429799999999975	6.2481799999999996	6.2522500000000001	6.2582500000000003	6.2633099999999997	6.2675399999999755	6.2736400000000332	6.2782800000000014	6.28287	6.2887300000000002	6.2928999999999995	6.2976799999999997	6.30349	6.3075399999999755	6.3128099999999945	6.31874	6.3226099999999965	6.32822	6.3339799999999995	6.3378899999999945	6.3435199999999945	6.34884	6.3526400000000001	6.3583400000000001	6.3634799999999965	6.3675199999999643	6.3735799999999996	6.3785400000000001	6.3827699999999998	6.3889399999999945	6.3934999999999995	6.3980699999999997	6.4039999999999999	6.4081200000000003	6.4128499999999997	6.4187200000000004	6.4227099999999995	6.4279299999999955	6.4339000000000004	6.4379	6.4435399999999996	6.4492800000000114	6.4531499999999999	6.45878	6.4640899999999855	6.4678799999999965	6.4735600000000124	6.4786600000000396	6.4827199999999996	6.4887400000000124	6.4935799999999997	6.4981499999999999	6.5042499999999999	6.5086300000000001	6.5133900000000002	6.5192300000000003	6.5232599999999996	6.5281299999999955	6.5338700000000003	6.5378400000000001	6.5431900000000001	6.5489799999999985	6.5530200000000001	6.5586500000000001	6.5640699999999965	6.5679899999999671	6.5734199999999996	6.5786300000000004	6.5824699999999998	6.5880900000000002	6.5931299999999995	6.5972400000000002	6.6032000000000002	6.6079699999999955	6.6125899999999671	6.6178499999999945	6.6219399999999755	6.6257599999999846	6.63	6.6351099999999965	6.63889	6.6443199999999845	6.64961	6.6535499999999965	6.6593799999999996	6.6645199999999578	6.6687999999999965	6.6736199999999997	6.6779199999999745	6.6818200000000001	6.6863900000000003	6.6908099999999955	6.6947399999999755	6.6996900000000004	6.7053399999999996	6.7092400000000332	6.7146699999999999	6.7202999999999999	6.7243199999999845	6.7290000000000001	6.7334500000000004	6.7374700000000001	6.74247	6.7464199999999996	6.7506700000000004	6.7549999999999955	6.7607699999999999	6.7649299999999855	6.7698099999999997	6.7757300000000003	6.7796400000000396	6.7842500000000001	6.7885499999999999	6.7931400000000002	6.7975699999999986	6.8023799999999985	6.8064400000000003	6.8102299999999998	6.8158999999999965	6.8207399999999945	6.8248799999999745	6.8308400000000002	6.8353400000000004	6.8396800000000004	6.84389	6.8490000000000002	6.85276	6.8581399999999855	6.8619999999999965	6.8656799999999985	6.8710800000000001	6.8763600000000134	6.8802000000000003	6.8860000000000001	6.8911199999999955	6.8950899999999855	6.8992100000000001	6.9045899999999945	6.9084000000000003	6.9138500000000001	6.9179299999999975	6.9215299999999997	6.9267399999999997	6.9321999999999999	6.9359700000000002	6.9416200000000332	6.9469799999999999	6.9508200000000002	6.9549599999999945	6.9604699999999999	6.9642499999999998	6.9696600000000295	6.9741900000000001	6.9775799999999997	6.98271	6.9882200000000134	6.9919900000000004	6.9975499999999995	7.0029899999999845	7.0067300000000001	7.0110400000000004	7.0165899999999946	7.0203699999999998	7.0257799999999975	7.0306100000000002	7.0339	7.03911	7.0445499999999965	7.0481299999999996	7.0537000000000001	7.0591299999999997	7.0626600000000002	7.0673299999999966	7.07287	7.0766400000000331	7.0821099999999975	7.0870499999999996	7.0904199999999955	7.0957999999999997	7.1010499999999999	7.1048599999999755	7.1106199999999955	7.1157499999999985	7.1191499999999985	7.1244299999999745	7.1296799999999996	7.1335499999999996	7.1391999999999998	7.1438999999999995	7.1476899999999945	7.1533600000000002	7.1580399999999855	7.1622499999999985	7.1681699999999955	7.1725599999999945	7.17652	7.1822799999999996	7.18668	7.1911899999999855	7.1968999999999985	7.2008299999999998	7.2053200000000004	7.2109799999999975	7.2149499999999955	7.21997	7.2257699999999998	7.2295099999999985	7.2344799999999996	7.2401900000000001	7.24404	7.2493000000000034	7.2546299999999997	7.258	7.2629399999999755	7.2683400000000002	7.2721600000000004	7.27773	7.2831000000000001	7.2870400000000002	7.2927799999999996	7.2978199999999855	7.3016500000000004	7.3072900000000001	7.3119199999999855	7.3152999999999997	7.3205899999999708	7.3254899999999745	7.3295399999999855	7.3353700000000002	7.33988	7.3439199999999945	7.3498200000000002	7.3543799999999955	7.3587799999999985	7.3644599999999745	7.3684999999999965	7.3721799999999975	7.3775499999999985	7.3820299999999985	7.3864700000000001	7.3922400000000001	7.39621	7.4007000000000014	7.4066200000000295	7.4108099999999997	7.4155899999999955	7.4212199999999999	7.4250400000000001	7.4287999999999998	7.4341499999999998	7.4383600000000332	7.4431000000000003	7.4487199999999998	7.4524299999999997	7.4570400000000001	7.4629599999999945	7.4669400000000001	7.4717300000000124	7.4773600000000124	7.4811800000000002	7.4849399999999955	7.4901200000000001	7.4944199999999945	7.4990800000000002	7.5046099999999996	7.5083900000000003	7.5127799999999985	7.5187200000000001	7.5230099999999975	7.5277199999999755	7.5333800000000002	7.5372500000000002	7.5411000000000001	7.5459799999999975	7.5504999999999995	7.5549499999999945	7.5603999999999996	7.5642899999999855	7.5684699999999996	7.5743900000000002	7.5790300000000004	7.5834299999999999	7.5891400000000004	7.5931899999999946	7.5973699999999997	7.6015799999999976	7.6064499999999997	7.6105799999999855	7.6159799999999755	7.6199599999999945	7.6239699999999955	7.6297799999999985	7.6348899999999755	7.6389499999999995	7.6446499999999995	7.6491799999999985	7.6533199999999955	7.6571399999999681	7.6621799999999745	7.6660899999999845	7.6714200000000003	7.6754199999999955	7.6794399999999996	7.6849299999999845	7.6905199999999745	7.6943999999999955	7.6999499999999985	7.7050200000000002	7.7088900000000002	7.71312	7.7177499999999997	7.7216399999999998	7.7267799999999998	7.7308000000000003	7.7350700000000003	7.7400500000000001	7.7459799999999985	7.7499799999999999	7.7551299999999985	7.7606700000000002	7.7644399999999845	7.7693500000000002	7.7733100000000004	7.7774299999999998	7.7821999999999996	7.7862700000000133	7.7911400000000004	7.7952199999999996	7.8012500000000014	7.8058099999999975	7.8103299999999996	7.8161199999999855	7.8201599999999845	7.8249399999999643	7.8298099999999975	7.8337700000000003	7.83779	7.8422599999999996	7.8475099999999856	7.8515699999999997	7.8575599999999755	7.8625099999999755	7.8667199999999955	7.8725399999999945	7.8768399999999996	7.8813599999999999	7.8869799999999985	7.8912700000000013	7.8960600000000003	7.9018400000000124	7.9061700000000004	7.9112600000000359	7.9172099999999999	7.9212100000000003	7.9264599999999996	7.9320000000000004	7.9358000000000004	7.9412200000000341	7.9466600000000396	7.95059	7.9563899999999999	7.96183	7.9659699999999996	7.9719500000000014	7.9769300000000003	7.9811899999999998	7.9870099999999997	7.9913600000000322	7.9959099999999985	8.0017500000000013	8.00596	8.0109300000000001	8.0169700000000006	8.0209799999999998	8.0262800000000016	8.0321800000000003	8.0361200000000004	8.0415500000000009	8.0470199999999998	8.0507900000000028	8.0563800000000008	8.0617200000000011	8.0656500000000246	8.0716100000000015	8.0769200000000012	8.0808800000000005	8.0869800000000005	8.0919100000000004	8.0961600000000011	8.1020900000000005	8.1063200000000002	8.1107200000000006	8.1166500000000035	8.1208999999999989	8.125770000000001	8.1319099999999995	8.1360900000000012	8.1413899999999995	8.1473799999999983	8.1512900000000013	8.1567000000000007	8.1622600000000016	8.1660200000000014	8.1715600000000013	8.1769800000000004	8.1808900000000015	8.1868200000000009	8.1921800000000005	8.1963600000000003	8.2024600000000003	8.2073199999999993	8.2116799999999994	8.2175700000000003	8.2218799999999987	8.2264900000000001	8.2323599999999999	8.2365300000000001	8.2415900000000004	8.2476299999999991	8.2517700000000005	8.2572500000000009	8.26309	8.2670500000000011	8.2725800000000067	8.2779699999999998	8.2818199999999997	8.2874400000000001	8.2926600000000015	8.2967300000000002	8.3027100000000047	8.3078000000000003	8.3122300000000067	8.318340000000001	8.3228900000000028	8.3275700000000015	8.3334200000000003	8.3375300000000028	8.34239	8.3481899999999989	8.3522000000000247	8.3575300000000681	8.3634300000000774	8.3674600000000048	8.3732000000000006	8.3788400000000003	8.3827600000000047	8.3884800000000048	8.3936800000000247	8.3975300000000068	8.4033100000000012	8.4083100000000002	8.4124400000000268	8.4185500000000015	8.4233200000000004	8.4279400000000013	8.4341200000000001	8.4383999999999997	8.4432500000000008	8.4491400000000034	8.4530800000000248	8.4580500000000001	8.4638500000000008	8.4677500000000006	8.4731800000000028	8.4790300000000247	8.4830100000000002	8.4888400000000015	8.4943799999999996	8.4981000000000009	8.503820000000001	8.5089899999999989	8.5126500000000007	8.5183699999999991	8.5234000000000005	8.5275100000000013	8.53355	8.5382999999999996	8.5429600000000008	8.5490700000000004	8.5533900000000003	8.5582200000000004	8.5640500000000035	8.5680400000000034	8.5729800000000047	8.5787000000000013	8.5826500000000028	8.5880600000000005	8.5938100000000013	8.5978500000000011	8.6035800000000027	8.609020000000001	8.6127900000000004	8.6183599999999991	8.6235300000000006	8.6273999999999997	8.63307	8.6380199999999991	8.6419899999999998	8.6479599999999994	8.6527200000000004	8.657350000000001	8.6628500000000006	8.6672100000000007	8.6712900000000008	8.6762500000000014	8.6811299999999996	8.6851300000000027	8.6908599999999989	8.6955100000000005	8.6999400000000016	8.7059200000000008	8.7102500000000003	8.7152599999999989	8.7198000000000011	8.7240500000000001	8.7280299999999986	8.7321400000000011	8.7370099999999997	8.7407900000000005	8.7462499999999999	8.7514800000000008	8.7552500000000002	8.7610600000000005	8.7661900000000035	8.7704600000000035	8.7749199999999998	8.7795300000000047	8.7834200000000013	8.7883999999999993	8.7924100000000003	8.7963299999999993	8.8012500000000014	8.8069000000000006	8.8107900000000008	8.8161800000000028	8.8218300000000003	8.8258300000000247	8.8302700000000005	8.8349600000000006	8.8389900000000008	8.8440300000000001	8.8481199999999998	8.8522300000000609	8.8565700000000067	8.8623200000000004	8.8664800000000774	8.87134	8.8772500000000001	8.8813100000000009	8.8857000000000248	8.8903100000000013	8.8947600000000016	8.8993200000000012	8.9043200000000002	8.9081799999999998	8.9120700000000035	8.9177800000000005	8.9224300000000589	8.9267400000000006	8.9326900000000027	8.9370200000000004	8.9412400000000005	8.9457800000000027	8.9507200000000005	8.9548200000000016	8.9602400000000006	8.9640600000000035	8.9678000000000004	8.9734000000000247	8.9783600000000003	8.9823700000000013	8.9882799999999996	8.9929500000000004	8.9968900000000005	9.0014400000000006	9.0066200000000016	9.0105400000000007	9.0161000000000016	9.0200700000000005	9.0237500000000015	9.0292700000000004	9.0343599999999995	9.0382699999999971	9.0441299999999991	9.0490100000000009	9.0526700000000027	9.0574300000000267	9.0626800000000571	9.0663600000000013	9.0719500000000011	9.0762200000000011	9.0798200000000016	9.0853000000000002	9.0904200000000035	9.0943000000000005	9.1001300000000001	9.1050800000000027	9.1085700000000003	9.1135900000000003	9.1188300000000009	9.1227100000000014	9.1283499999999993	9.1327400000000001	9.1364200000000011	9.1420200000000005	9.1469100000000001	9.1509500000000035	9.1568500000000004	9.1614500000000003	9.1650700000000001	9.1705300000000047	9.1754100000000047	9.1795200000000001	9.1852400000000003	9.18947	9.1936100000000014	9.1993200000000002	9.2035900000000002	9.2082199999999972	9.2141199999999994	9.2182399999999998	9.2223199999999999	9.2280699999999971	9.2322100000000002	9.2370000000000001	9.2426500000000011	9.2463999999999995	9.2512000000000008	9.2567900000000005	9.26065	9.2659200000000013	9.2715600000000009	9.2751400000000004	9.280190000000001	9.2857800000000008	9.2896100000000015	9.2950100000000013	9.3001800000000028	9.3035500000000066	9.3086900000000004	9.3139400000000006	9.3177900000000005	9.3234800000000266	9.3286600000000011	9.3322500000000002	9.3379200000000004	9.3429700000000011	9.3469900000000035	9.3526500000000681	9.3571800000000067	9.3606300000000608	9.3659900000000267	9.3707900000000048	9.3749200000000013	9.3807900000000028	9.3853200000000001	9.3898300000000248	9.3957300000000625	9.3999200000000016	9.4047000000000001	9.4103200000000005	9.4141400000000015	9.418000000000001	9.42347	9.4275800000000007	9.4324300000000267	9.4381799999999991	9.4418900000000008	9.4469100000000008	9.4527400000000625	9.4566400000000268	9.4617900000000006	9.4672400000000003	9.4709100000000035	9.4748300000000008	9.4802600000000012	9.484160000000001	9.4893400000000003	9.4948000000000015	9.4981200000000001	9.5032199999999989	9.5090300000000028	9.5129000000000001	9.5181299999999993	9.5235300000000027	9.5272100000000002	9.5310500000000005	9.5364100000000001	9.5403099999999998	9.5455100000000002	9.5507900000000028	9.5542400000000001	9.5593300000000028	9.5651500000000027	9.5690300000000068	9.5742599999999989	9.5796600000000005	9.5833600000000008	9.5871700000000004	9.5924100000000028	9.5963599999999989	9.6014900000000001	9.6066400000000005	9.6101900000000011	9.6150700000000011	9.6209699999999998	9.6249500000000001	9.6300299999999996	9.6355600000000035	9.6392799999999994	9.6432099999999998	9.6481499999999993	9.6522900000000007	9.6571699999999989	9.6623000000000001	9.6661400000000004	9.6705700000000014	9.6765300000000067	9.6808000000000014	9.6855600000000006	9.6912299999999991	9.6950900000000004	9.6994600000000002	9.7036600000000011	9.7082599999999992	9.71265	9.7178100000000001	9.7218499999999999	9.7257400000000001	9.7316199999999995	9.7366099999999989	9.7407599999999999	9.7464900000000014	9.7508300000000006	9.7551800000000028	9.7590200000000014	9.7639200000000006	9.7678800000000017	9.773060000000001	9.7771600000000003	9.7811699999999995	9.78674	9.7922700000000003	9.7961799999999997	9.8017800000000008	9.8067800000000247	9.8107000000000006	9.8152800000000067	9.8195800000000268	9.8234600000000007	9.8284400000000005	9.8325800000000267	9.8368600000000015	9.84192	9.8478400000000015	9.8518100000000004	9.8570300000000248	9.8625300000000848	9.8661400000000068	9.8712100000000014	9.8753600000000006	9.8792900000000028	9.8837900000000047	9.8881800000000002	9.8930500000000006	9.8974700000000002	9.9035200000000003	9.9078600000000012	9.9126200000000004	9.9183800000000009	9.9223000000000035	9.92727	9.9325900000000047	9.9366000000000003	9.9414600000000011	9.9470400000000012	9.9512300000000007	9.9565000000000268	9.9623600000000003	9.9663000000000004	9.9717000000000002	9.9770900000000005	9.9809000000000001	9.9864200000000007	9.9917000000000016	9.9956800000000268	10.0015	10.0068	10.011000000000001	10.017000000000001	10.021800000000001	10.026200000000001	10.032	10.036200000000001	10.040900000000001	10.046800000000001	10.050800000000002	10.056000000000004	10.062000000000006	10.0661	10.0716	10.077300000000001	10.081200000000001	10.0868	10.0921	10.0959	10.101600000000001	10.1068	10.110800000000001	10.116900000000001	10.1219	10.126300000000001	10.132400000000002	10.136900000000001	10.141500000000001	10.147399999999999	10.151400000000002	10.1563	10.1622	10.1662	10.1714	10.1774	10.1815	10.187100000000001	10.1928	10.1967	10.202400000000004	10.207600000000001	10.211500000000001	10.2172	10.222300000000001	10.2264	10.2325	10.237399999999999	10.2417	10.2478	10.2523	10.257	10.2629	10.2669	10.2719	10.277700000000001	10.281600000000001	10.287000000000001	10.292900000000001	10.296800000000001	10.302500000000061	10.3081	10.312100000000004	10.3178	10.322900000000002	10.326700000000002	10.332400000000026	10.337400000000002	10.3416	10.3476	10.352600000000075	10.357100000000004	10.363200000000004	10.367600000000024	10.372500000000068	10.378300000000001	10.382300000000004	10.3873	10.3931	10.397	10.402500000000057	10.408300000000001	10.412100000000002	10.417900000000001	10.423500000000002	10.4274	10.433200000000001	10.4383	10.4422	10.448	10.453000000000022	10.457100000000002	10.4633	10.4679	10.472400000000066	10.4786	10.482900000000004	10.4878	10.4937	10.4975	10.5023	10.5082	10.5121	10.5174	10.523400000000002	10.5274	10.533100000000001	10.5387	10.5426	10.548400000000001	10.553600000000024	10.557400000000024	10.5631	10.568100000000001	10.5723	10.5783	10.583	10.5877	10.5938	10.598100000000001	10.603	10.6088	10.6128	10.617800000000001	10.6235	10.6274	10.632900000000001	10.6386	10.6426	10.648400000000001	10.6539	10.6579	10.663600000000002	10.6686	10.672600000000006	10.6783	10.683	10.6874	10.6934	10.697700000000001	10.7026	10.7082	10.7125	10.7173	10.7227	10.726800000000001	10.7316	10.737299999999999	10.741299999999999	10.746600000000001	10.752400000000026	10.756400000000006	10.761800000000001	10.7661	10.77	10.7745	10.7789	10.7834	10.7875	10.793200000000001	10.797600000000001	10.802300000000002	10.808300000000001	10.812400000000061	10.817500000000004	10.8216	10.826000000000002	10.830400000000004	10.8346	10.8392	10.843	10.848600000000001	10.853600000000059	10.857700000000024	10.863600000000057	10.8683	10.872900000000024	10.876900000000004	10.8818	10.885800000000026	10.8909	10.8948	10.8986	10.9038	10.9093	10.9132	10.918800000000001	10.924100000000001	10.9282	10.9323	10.9374	10.9413	10.9465	10.950600000000026	10.954400000000026	10.959200000000004	10.9648	10.9688	10.974	10.979700000000006	10.983700000000002	10.9877	10.992900000000002	10.9969	11.002000000000002	11.0067	11.010300000000001	11.014800000000001	11.0205	11.0246	11.029500000000002	11.035400000000006	11.039400000000002	11.0434	11.0486	11.052800000000024	11.057600000000004	11.062900000000004	11.066400000000026	11.070600000000002	11.0763	11.0806	11.0853	11.091200000000001	11.0953	11.0992	11.1045	11.1089	11.1134	11.119	11.1226	11.1266	11.132300000000001	11.1365	11.141	11.1469	11.1511	11.1549	11.160300000000001	11.1648	11.1693	11.174900000000001	11.178700000000001	11.1829	11.188600000000001	11.1928	11.1975	11.2034	11.2075	11.211399999999999	11.217000000000001	11.221299999999999	11.226000000000001	11.2316	11.235300000000001	11.24	11.245700000000001	11.2494	11.2545	11.260200000000001	11.264100000000001	11.2684	11.274100000000001	11.278	11.283100000000001	11.288600000000001	11.292200000000001	11.2974	11.302800000000024	11.306600000000024	11.312100000000004	11.317500000000004	11.321	11.3262	11.3315	11.335400000000057	11.341000000000001	11.3459	11.349300000000001	11.354700000000006	11.359700000000059	11.363700000000026	11.369500000000066	11.3743	11.3781	11.383900000000002	11.3886	11.392900000000004	11.3985	11.402700000000006	11.406400000000026	11.411900000000001	11.416400000000024	11.4208	11.4267	11.430900000000001	11.435700000000002	11.4415	11.445500000000004	11.450600000000026	11.456100000000006	11.459800000000024	11.463800000000004	11.4693	11.473000000000004	11.4781	11.4838	11.4876	11.492900000000002	11.4986	11.502400000000026	11.5078	11.513	11.516500000000002	11.5207	11.5261	11.5299	11.535300000000001	11.5406	11.5441	11.5497	11.555200000000006	11.559000000000006	11.5646	11.569600000000024	11.5731	11.577300000000001	11.582600000000006	11.586400000000006	11.592000000000002	11.5969	11.6004	11.606	11.6114	11.6153	11.620900000000001	11.6258	11.6295	11.6335	11.6387	11.6425	11.648099999999999	11.652700000000006	11.6563	11.661800000000001	11.667400000000002	11.671200000000001	11.6768	11.681800000000001	11.685600000000004	11.689400000000004	11.694600000000001	11.698500000000001	11.703900000000001	11.708399999999999	11.7121	11.7174	11.7232	11.727	11.7324	11.7377	11.741400000000001	11.7454	11.750300000000001	11.754300000000001	11.759500000000006	11.764000000000001	11.767900000000001	11.7728	11.778700000000001	11.7827	11.787800000000001	11.7934	11.7971	11.801600000000002	11.805800000000024	11.81	11.8146	11.819400000000057	11.823700000000002	11.8279	11.8338	11.8385	11.8429	11.848600000000001	11.852700000000068	11.857400000000059	11.8613	11.866000000000026	11.870000000000006	11.8748	11.879300000000002	11.8833	11.889000000000006	11.894300000000001	11.898300000000001	11.904	11.908800000000001	11.9129	11.9177	11.921800000000001	11.925700000000004	11.930200000000001	11.934900000000001	11.9391	11.9444	11.950200000000002	11.9541	11.959500000000061	11.9648	11.968500000000002	11.973700000000004	11.978400000000002	11.982200000000002	11.986600000000006	11.992000000000004	11.996	12.001200000000001	12.007100000000001	12.011000000000001	12.016400000000004	12.021800000000001	12.025600000000004	12.0311	12.036300000000001	12.0403	12.046000000000001	12.051300000000001	12.055500000000066	12.061500000000002	12.066400000000026	12.070500000000004	12.0763	12.0807	12.0852	12.091000000000001	12.0952	12.100200000000001	12.106200000000001	12.1104	12.1158	12.121600000000001	12.125500000000002	12.131	12.1364	12.1402	12.145800000000001	12.1511	12.155000000000006	12.161	12.1662	12.170500000000002	12.176600000000002	12.1813	12.185700000000002	12.191600000000001	12.1958	12.2005	12.2064	12.2104	12.2156	12.2216	12.2257	12.231199999999999	12.237	12.2409	12.246500000000001	12.251800000000001	12.255700000000004	12.2613	12.266500000000002	12.2704	12.276400000000002	12.281500000000001	12.2858	12.292	12.2966	12.3012	12.307	12.311200000000001	12.316000000000004	12.3218	12.325900000000004	12.331100000000001	12.3371	12.341200000000001	12.3468	12.352500000000079	12.356500000000068	12.362100000000057	12.3673	12.371	12.376700000000024	12.3819	12.386000000000006	12.392000000000024	12.397	12.4015	12.4076	12.412000000000004	12.4168	12.422700000000004	12.4267	12.431700000000001	12.4374	12.4414	12.4468	12.452700000000059	12.456700000000026	12.462500000000066	12.4681	12.472000000000024	12.4778	12.482900000000004	12.486800000000002	12.492600000000024	12.4975	12.5017	12.5078	12.512500000000006	12.517200000000001	12.523400000000002	12.5276	12.5326	12.538399999999999	12.542300000000001	12.5474	12.5532	12.557	12.562500000000057	12.568300000000001	12.5723	12.578200000000001	12.5837	12.587400000000002	12.5932	12.5983	12.6022	12.608000000000001	12.6129	12.617100000000001	12.623200000000001	12.627700000000001	12.6326	12.6387	12.642900000000001	12.6479	12.653700000000002	12.6576	12.662700000000006	12.6683	12.6723	12.6778	12.683400000000002	12.6875	12.6934	12.698700000000001	12.7028	12.708600000000001	12.7134	12.717500000000001	12.7233	12.7279	12.7324	12.738399999999999	12.742700000000001	12.7478	12.7537	12.7577	12.7628	12.7684	12.7722	12.7774	12.783000000000001	12.786800000000001	12.792400000000002	12.798	12.802000000000024	12.807600000000004	12.812100000000004	12.815900000000006	12.8202	12.8253	12.8292	12.834200000000001	12.8398	12.8437	12.8492	12.854800000000004	12.8588	12.864100000000002	12.8681	12.872100000000026	12.877000000000002	12.881	12.885300000000004	12.889800000000006	12.895500000000059	12.899600000000024	12.9046	12.910500000000004	12.9145	12.919600000000004	12.9236	12.928000000000001	12.932700000000002	12.9369	12.9413	12.9452	12.950900000000004	12.955600000000068	12.96	12.965900000000024	12.9703	12.975000000000026	12.978900000000001	12.9839	12.988	12.9932	12.997	13.0008	13.0063	13.0114	13.015400000000026	13.0212	13.026200000000001	13.0304	13.0344	13.0396	13.0435	13.0489	13.052800000000024	13.056500000000026	13.0617	13.0671	13.071	13.076600000000004	13.081900000000001	13.086	13.0899	13.0953	13.0991	13.1045	13.109	13.112400000000004	13.1174	13.123000000000001	13.126800000000001	13.132200000000001	13.1378	13.1417	13.1457	13.1511	13.155000000000006	13.1602	13.1652	13.1685	13.173400000000004	13.179	13.1829	13.1882	13.1938	13.197700000000001	13.201700000000001	13.2073	13.2112	13.2163	13.2216	13.2249	13.229900000000001	13.2354	13.2393	13.2447	13.2502	13.254	13.2582	13.2638	13.2676	13.2729	13.2782	13.281500000000001	13.2867	13.292	13.2959	13.301500000000004	13.306800000000004	13.3103	13.315100000000006	13.320500000000004	13.324400000000002	13.3299	13.334900000000001	13.338700000000001	13.344200000000001	13.3491	13.353200000000006	13.359000000000057	13.363700000000026	13.367400000000057	13.372900000000024	13.377700000000004	13.3819	13.387600000000004	13.3918	13.395800000000024	13.401400000000002	13.405700000000024	13.410300000000001	13.4162	13.420300000000001	13.4245	13.430300000000001	13.4343	13.4391	13.444700000000001	13.448500000000001	13.452600000000066	13.4581	13.462100000000024	13.4671	13.472900000000006	13.476700000000006	13.4817	13.487400000000004	13.491300000000001	13.496500000000006	13.501900000000001	13.5053	13.5097	13.5151	13.5189	13.5243	13.5299	13.533800000000001	13.5395	13.5448	13.5486	13.5543	13.559100000000004	13.5623	13.5671	13.5723	13.5761	13.581900000000001	13.5868	13.5906	13.596500000000002	13.6014	13.605500000000006	13.6113	13.615600000000002	13.6191	13.624000000000001	13.6289	13.632900000000001	13.6387	13.643000000000001	13.647	13.653	13.6578	13.662000000000004	13.6677	13.671900000000001	13.675600000000006	13.680300000000001	13.6852	13.6892	13.695	13.6991	13.703100000000001	13.709100000000001	13.713900000000001	13.718	13.723800000000001	13.728	13.731999999999999	13.7363	13.741199999999999	13.745200000000001	13.7509	13.754900000000001	13.758900000000001	13.764800000000001	13.7698	13.7738	13.7796	13.7841	13.7881	13.7921	13.7971	13.801	13.806600000000024	13.810600000000004	13.814500000000002	13.8202	13.825600000000026	13.829500000000024	13.8352	13.84	13.8439	13.847900000000001	13.852800000000061	13.856600000000061	13.862100000000057	13.866100000000024	13.870100000000004	13.875400000000077	13.8812	13.885100000000024	13.890500000000022	13.895800000000024	13.8993	13.904	13.908200000000001	13.9122	13.917300000000001	13.9214	13.9259	13.930200000000001	13.936200000000001	13.9405	13.9453	13.951000000000002	13.9549	13.959700000000026	13.963700000000006	13.9681	13.972500000000059	13.976700000000006	13.9816	13.985700000000024	13.9916	13.996600000000004	14.0008	14.006500000000004	14.010900000000001	14.015400000000026	14.0204	14.0245	14.028500000000001	14.0327	14.0379	14.0419	14.047700000000001	14.053100000000002	14.0571	14.062800000000006	14.067600000000002	14.0717	14.077300000000001	14.082000000000004	14.0863	14.091900000000001	14.0968	14.1013	14.1074	14.111700000000001	14.1165	14.122300000000001	14.126000000000001	14.131	14.136800000000001	14.140700000000001	14.146100000000001	14.151900000000001	14.155900000000004	14.1617	14.167200000000001	14.171100000000001	14.1769	14.181900000000001	14.1858	14.191700000000001	14.1965	14.200700000000001	14.206900000000001	14.211500000000001	14.216200000000001	14.2224	14.2265	14.2315	14.237299999999999	14.241099999999999	14.2463	14.252000000000002	14.2559	14.2614	14.267200000000001	14.2712	14.277100000000001	14.282500000000002	14.2865	14.292300000000001	14.2972	14.301300000000001	14.3071	14.3118	14.3162	14.322400000000057	14.3268	14.331800000000001	14.337900000000001	14.342000000000002	14.347100000000001	14.352800000000061	14.356700000000057	14.362000000000059	14.367600000000024	14.371500000000006	14.3772	14.382800000000024	14.386900000000002	14.392900000000004	14.398100000000001	14.402000000000006	14.4079	14.412600000000024	14.4168	14.422700000000004	14.427200000000001	14.431800000000001	14.437900000000001	14.442300000000001	14.4474	14.453400000000061	14.457500000000024	14.462800000000026	14.468400000000004	14.472200000000004	14.477600000000002	14.4831	14.487	14.492900000000002	14.4983	14.502400000000026	14.508600000000001	14.5136	14.517800000000001	14.5237	14.5283	14.5326	14.538500000000001	14.5428	14.547600000000001	14.553800000000004	14.5579	14.5632	14.5692	14.5732	14.5786	14.584200000000001	14.587900000000001	14.593400000000004	14.598800000000001	14.6027	14.608600000000001	14.614000000000001	14.6182	14.6243	14.629200000000001	14.6333	14.639200000000001	14.643700000000001	14.648099999999999	14.6539	14.658200000000001	14.6631	14.6691	14.673300000000001	14.678700000000001	14.6846	14.688500000000001	14.694000000000001	14.6995	14.7033	14.7088	14.7141	14.7181	14.724	14.729100000000001	14.7334	14.7395	14.7441	14.7485	14.7544	14.758700000000001	14.763300000000001	14.7691	14.773200000000001	14.7782	14.7842	14.7882	14.793800000000001	14.7995	14.803400000000057	14.8089	14.814300000000001	14.818	14.823600000000004	14.828800000000001	14.832700000000004	14.838700000000001	14.8437	14.848100000000001	14.853800000000026	14.858400000000024	14.862300000000022	14.867400000000057	14.872300000000006	14.876200000000004	14.882000000000026	14.886700000000006	14.891	14.897	14.901400000000002	14.9063	14.911200000000001	14.9153	14.919400000000024	14.9236	14.9284	14.9322	14.9377	14.9429	14.9468	14.952700000000059	14.957700000000004	14.9618	14.966500000000057	14.971	14.9748	14.979900000000002	14.9839	14.9878	14.992800000000004	14.9984	15.0021	15.0075	15.0131	15.0169	15.021700000000001	15.026	15.030100000000001	15.0351	15.039400000000002	15.0435	15.047700000000001	15.053500000000026	15.057700000000002	15.062500000000057	15.0684	15.0723	15.077	15.081200000000001	15.085900000000002	15.090200000000001	15.095500000000024	15.099300000000001	15.1031	15.108700000000001	15.1136	15.117700000000001	15.1236	15.1281	15.1325	15.136700000000001	15.1417	15.145800000000001	15.151300000000001	15.155100000000004	15.158900000000001	15.164400000000002	15.169500000000006	15.173400000000004	15.1793	15.184100000000001	15.1882	15.192400000000006	15.1976	15.201500000000001	15.207100000000001	15.2113	15.2149	15.2203	15.2255	15.229200000000001	15.234999999999999	15.24	15.2439	15.248199999999999	15.253500000000004	15.257400000000002	15.2629	15.2676	15.271000000000001	15.2765	15.281600000000001	15.285500000000004	15.2913	15.2963	15.3	15.304600000000002	15.309900000000004	15.313800000000002	15.319400000000057	15.3241	15.3277	15.333300000000001	15.338200000000001	15.342000000000002	15.347900000000001	15.352700000000068	15.356200000000022	15.361400000000026	15.366500000000061	15.370500000000026	15.376100000000006	15.380700000000004	15.3848	15.390500000000022	15.3949	15.399400000000057	15.4053	15.409400000000026	15.413400000000006	15.419	15.423300000000001	15.428000000000001	15.4336	15.4375	15.4419	15.4475	15.451400000000024	15.456500000000059	15.462300000000004	15.466100000000004	15.470500000000024	15.4762	15.4801	15.485300000000002	15.4907	15.494200000000001	15.498800000000001	15.504300000000001	15.508100000000001	15.513400000000004	15.519	15.522500000000004	15.527700000000001	15.533300000000001	15.537100000000001	15.5426	15.547700000000001	15.5509	15.555700000000057	15.561	15.5648	15.570500000000004	15.575700000000024	15.579500000000024	15.5852	15.590300000000001	15.594200000000001	15.6	15.6045	15.607800000000001	15.6129	15.617800000000001	15.6218	15.627700000000001	15.632400000000002	15.6366	15.6425	15.6469	15.651200000000001	15.657	15.661	15.6646	15.6698	15.6744	15.678600000000001	15.6845	15.688700000000001	15.6928	15.6988	15.703200000000001	15.707700000000001	15.7135	15.7174	15.7211	15.726100000000001	15.730600000000001	15.7347	15.740600000000001	15.7446	15.748799999999999	15.754800000000001	15.7593	15.7637	15.769500000000004	15.773400000000002	15.7773	15.782	15.7867	15.790900000000001	15.7966	15.800600000000006	15.8047	15.810700000000002	15.815400000000066	15.819500000000026	15.825200000000002	15.829400000000026	15.833600000000002	15.8376	15.842600000000004	15.846500000000002	15.852200000000026	15.856200000000022	15.860200000000004	15.866000000000026	15.8712	15.875100000000026	15.8809	15.885500000000068	15.889500000000057	15.893400000000026	15.898400000000002	15.902200000000002	15.9078	15.911800000000001	15.915700000000006	15.9213	15.9268	15.9307	15.936300000000001	15.9413	15.9452	15.949400000000002	15.954000000000002	15.9579	15.963200000000002	15.9673	15.9712	15.9763	15.982200000000002	15.9861	15.991400000000002	15.9969	16.000599999999885	16.00549999999987	16.009399999999989	16.013500000000001	16.0185	16.022599999999859	16.027200000000001	16.031600000000001	16.037600000000001	16.042000000000002	16.04669999999987	16.052399999999889	16.0564	16.061299999999989	16.065799999999811	16.069800000000001	16.074200000000001	16.078299999999889	16.08329999999987	16.087399999999889	16.093299999999989	16.098400000000002	16.102599999999892	16.1084	16.112800000000107	16.117200000000114	16.122599999999878	16.126999999999999	16.131399999999999	16.136600000000001	16.141500000000001	16.146000000000001	16.152000000000001	16.156300000000005	16.161200000000001	16.166899999999988	16.170800000000035	16.175899999999999	16.1816	16.185499999999866	16.190899999999999	16.1967	16.200599999999874	16.206399999999885	16.211900000000107	16.215800000000005	16.221599999999889	16.22659999999987	16.2303	16.2361	16.241	16.245199999999862	16.251300000000001	16.2561	16.260699999999833	16.2668	16.271000000000001	16.2759	16.2818	16.285599999999796	16.290699999999866	16.296500000000002	16.3004	16.305800000000001	16.311699999999988	16.3157	16.3215	16.327000000000005	16.330900000000035	16.3367	16.341699999999989	16.345699999999862	16.351500000000001	16.356300000000001	16.360600000000002	16.366700000000002	16.371300000000005	16.376200000000001	16.382299999999859	16.386399999999878	16.391500000000001	16.397200000000005	16.4011	16.406300000000002	16.411999999999999	16.415900000000001	16.421500000000002	16.427199999999896	16.4313	16.437200000000001	16.4424999999998	16.446599999999844	16.452399999999862	16.4572	16.46139999999987	16.467199999999877	16.471699999999878	16.476400000000002	16.482499999999789	16.486799999999796	16.491999999999987	16.497999999999987	16.501899999999999	16.507100000000001	16.512799999999885	16.5166	16.521999999999988	16.5275	16.531400000000001	16.537199999999999	16.542699999999837	16.546800000000001	16.552900000000001	16.558	16.562099999999862	16.56809999999987	16.572699999999866	16.577000000000005	16.582899999999889	16.587199999999989	16.591999999999999	16.598099999999889	16.6022	16.607299999999999	16.613399999999999	16.617400000000035	16.622699999999877	16.628399999999989	16.632200000000001	16.637599999999999	16.6431	16.646999999999988	16.652799999999989	16.658200000000001	16.662199999999885	16.668199999999889	16.673400000000001	16.677499999999988	16.683399999999892	16.688099999999885	16.692299999999989	16.6981	16.702499999999858	16.7073	16.7133	16.717400000000001	16.722599999999833	16.728599999999844	16.73269999999987	16.737900000000035	16.743599999999859	16.747399999999892	16.752699999999862	16.758199999999889	16.762099999999844	16.767900000000001	16.773299999999892	16.7775	16.783499999999837	16.788499999999804	16.7928	16.798599999999851	16.8032	16.807500000000001	16.813300000000005	16.817599999999999	16.822500000000002	16.828499999999877	16.832599999999989	16.838000000000001	16.843900000000001	16.847799999999989	16.853300000000001	16.858699999999892	16.862499999999859	16.867999999999999	16.8733	16.877199999999988	16.883099999999889	16.888299999999862	16.892499999999878	16.898399999999889	16.903199999999877	16.907499999999889	16.913	16.9176	16.921800000000001	16.927600000000002	16.931899999999999	16.936599999999885	16.942699999999789	16.9468	16.952000000000002	16.957000000000001	16.960699999999811	16.965099999999826	16.969399999999844	16.9742	16.97809999999987	16.983899999999878	16.988599999999789	16.992899999999889	16.998899999999892	17.0032	17.008199999999889	17.012599999999896	17.016999999999999	17.021100000000001	17.025599999999859	17.030100000000001	17.033799999999989	17.039400000000001	17.044499999999989	17.048399999999862	17.054400000000001	17.0593	17.063599999999862	17.067999999999987	17.072699999999866	17.076599999999896	17.081900000000001	17.085699999999811	17.089499999999862	17.0946	17.100200000000001	17.103999999999999	17.1096	17.115100000000005	17.119000000000035	17.1234	17.1282	17.132100000000001	17.137400000000031	17.1416	17.145399999999889	17.150099999999988	17.155799999999989	17.159700000000001	17.164899999999999	17.1706	17.174600000000005	17.178899999999999	17.183700000000002	17.187899999999999	17.192799999999878	17.197900000000118	17.201499999999989	17.205699999999844	17.211400000000001	17.215599999999878	17.220399999999874	17.226299999999878	17.2303	17.234500000000001	17.2394	17.2439	17.248399999999837	17.253900000000005	17.2576	17.26159999999987	17.267299999999889	17.271699999999989	17.276299999999896	17.282199999999825	17.286299999999859	17.290299999999878	17.295299999999862	17.3	17.304300000000001	17.309999999999999	17.313800000000118	17.31790000000014	17.323599999999892	17.327900000000035	17.3325	17.3384	17.34249999999987	17.346399999999896	17.351600000000001	17.356200000000001	17.360600000000002	17.366299999999892	17.370200000000001	17.374500000000001	17.380199999999885	17.3843	17.389199999999889	17.395	17.399000000000001	17.402999999999889	17.408399999999844	17.41259999999987	17.417400000000001	17.423100000000002	17.4269	17.431799999999896	17.4374	17.441199999999878	17.446499999999844	17.452100000000002	17.4559	17.460199999999851	17.465800000000002	17.469599999999826	17.474900000000005	17.480299999999826	17.483699999999796	17.488799999999777	17.494199999999989	17.497999999999987	17.503599999999889	17.508900000000001	17.5123	17.517399999999999	17.5228	17.526599999999878	17.5322	17.537199999999999	17.540400000000002	17.545699999999837	17.550799999999889	17.554400000000001	17.560199999999877	17.565299999999858	17.568599999999837	17.574000000000005	17.5792	17.583100000000002	17.588799999999804	17.593499999999889	17.596800000000005	17.602	17.606999999999999	17.610900000000122	17.616700000000005	17.621600000000001	17.625399999999896	17.631200000000035	17.635899999999999	17.639900000000118	17.645699999999874	17.649899999999999	17.653400000000001	17.6586	17.663399999999989	17.667400000000001	17.673400000000001	17.677900000000122	17.68239999999987	17.688300000000002	17.692499999999892	17.697199999999999	17.7029	17.706699999999874	17.7104	17.715800000000005	17.719899999999999	17.724399999999989	17.7303	17.734200000000001	17.739100000000001	17.744999999999987	17.748999999999889	17.754000000000001	17.759599999999892	17.763299999999862	17.766999999999989	17.77229999999987	17.776199999999989	17.780999999999889	17.786799999999811	17.790400000000002	17.79519999999987	17.801200000000001	17.805199999999989	17.810199999999988	17.815799999999989	17.819500000000001	17.8233	17.828399999999878	17.8325	17.837299999999999	17.843	17.846499999999892	17.851299999999988	17.857299999999999	17.8613	17.866199999999989	17.87190000000011	17.875599999999885	17.8795	17.884399999999989	17.888599999999844	17.8933	17.898800000000001	17.902499999999833	17.907	17.913	17.917200000000001	17.921999999999986	17.927700000000002	17.9315	17.9359	17.940099999999866	17.94459999999987	17.949000000000002	17.954499999999989	17.958399999999866	17.962499999999789	17.968499999999796	17.973199999999881	17.9773	17.983099999999844	17.98729999999987	17.991700000000002	17.995599999999826	18.000399999999896	18.0044	18.009799999999878	18.013800000000035	18.017800000000129	18.023599999999877	18.0289	18.032800000000005	18.038599999999889	18.043299999999885	18.0473	18.0517	18.0562	18.059999999999999	18.065299999999858	18.069299999999878	18.073399999999989	18.07869999999987	18.084499999999878	18.088399999999837	18.093800000000005	18.0991	18.102900000000005	18.108000000000001	18.111999999999998	18.1157	18.120699999999989	18.124700000000001	18.129300000000001	18.134000000000114	18.14	18.144200000000001	18.149100000000001	18.15480000000014	18.1586	18.163799999999878	18.16869999999987	18.1724	18.1767	18.1816	18.186299999999989	18.190999999999999	18.196999999999999	18.2011	18.206	18.2117	18.215599999999878	18.220699999999862	18.226199999999885	18.2301	18.235499999999877	18.241199999999989	18.245199999999862	18.250900000000001	18.256399999999989	18.260299999999862	18.266100000000002	18.271100000000001	18.274799999999892	18.280599999999826	18.285599999999796	18.289699999999833	18.2958	18.300599999999989	18.305099999999989	18.311299999999999	18.3156	18.320399999999989	18.3262	18.330100000000005	18.3352	18.340900000000001	18.344799999999989	18.350200000000001	18.356100000000001	18.359900000000035	18.365599999999858	18.371300000000005	18.3752	18.3809	18.385999999999989	18.389900000000001	18.395699999999874	18.400599999999859	18.404800000000005	18.410900000000005	18.41559999999987	18.420099999999874	18.426199999999874	18.430599999999878	18.43539999999987	18.441299999999877	18.445099999999837	18.45	18.4558	18.459800000000001	18.465199999999811	18.471	18.47509999999987	18.480799999999789	18.486399999999826	18.490399999999866	18.496099999999878	18.501200000000001	18.505199999999885	18.510999999999999	18.515899999999988	18.520099999999989	18.526199999999989	18.530899999999999	18.535699999999881	18.541799999999881	18.545999999999989	18.550999999999988	18.556799999999896	18.560699999999859	18.565899999999989	18.5716	18.575500000000002	18.581099999999989	18.5868	18.590800000000005	18.596800000000005	18.6021	18.606100000000001	18.611999999999998	18.616900000000129	18.620899999999999	18.626799999999989	18.631499999999999	18.635899999999999	18.642099999999989	18.6465	18.651499999999999	18.657599999999999	18.6617	18.666899999999988	18.672599999999989	18.676400000000001	18.681699999999989	18.6874	18.691199999999988	18.696899999999999	18.702499999999858	18.706600000000002	18.712599999999878	18.717800000000114	18.721900000000005	18.727799999999878	18.732599999999874	18.736699999999892	18.742599999999811	18.747	18.7517	18.757800000000035	18.762099999999844	18.767299999999889	18.773299999999892	18.7773	18.782599999999796	18.788199999999826	18.79209999999987	18.7974	18.802900000000001	18.806799999999896	18.8126	18.818000000000001	18.822199999999889	18.828199999999892	18.833200000000001	18.837299999999999	18.8431	18.8477	18.851800000000118	18.857600000000001	18.861999999999988	18.866800000000001	18.872800000000005	18.876999999999999	18.882299999999859	18.88819999999987	18.892199999999892	18.897600000000001	18.903099999999878	18.9069	18.912299999999878	18.9177	18.921600000000002	18.927499999999878	18.932699999999862	18.936900000000001	18.942900000000002	18.947800000000001	18.952000000000002	18.957799999999889	18.962399999999796	18.966599999999822	18.972399999999851	18.976699999999862	18.981399999999859	18.987499999999859	18.991599999999877	18.9969	19.002099999999889	19.0059	19.010300000000001	19.0151	19.019600000000001	19.023900000000001	19.029699999999877	19.033899999999999	19.038799999999878	19.044799999999885	19.0488	19.053999999999988	19.058399999999892	19.062399999999844	19.067	19.071200000000001	19.075800000000001	19.079699999999892	19.085399999999833	19.090199999999989	19.0944	19.1004	19.104800000000122	19.1096	19.113800000000129	19.118500000000001	19.122499999999889	19.127600000000001	19.131599999999999	19.135300000000001	19.140799999999889	19.146000000000001	19.149899999999999	19.155799999999989	19.160799999999877	19.164999999999999	19.1692	19.174099999999999	19.178000000000001	19.183399999999892	19.1873	19.191099999999999	19.196200000000001	19.201699999999889	19.205499999999859	19.211099999999988	19.2165	19.22049999999987	19.224699999999885	19.229699999999866	19.233599999999896	19.238900000000001	19.24339999999987	19.247	19.2517	19.257400000000001	19.261299999999885	19.266499999999859	19.272200000000002	19.276199999999989	19.280299999999851	19.285399999999811	19.289399999999862	19.2944	19.299600000000002	19.303000000000001	19.307600000000001	19.313199999999988	19.317299999999999	19.322299999999878	19.328099999999989	19.332000000000001	19.336099999999988	19.341200000000001	19.34549999999987	19.350200000000001	19.355699999999889	19.359200000000001	19.363699999999874	19.369399999999889	19.3734	19.378399999999989	19.3842	19.388099999999874	19.392099999999989	19.397400000000001	19.401599999999878	19.406399999999874	19.411999999999999	19.41559999999987	19.42019999999987	19.425899999999885	19.4298	19.434899999999999	19.440699999999822	19.44459999999987	19.4485999999998	19.4541	19.458100000000002	19.463099999999859	19.468699999999785	19.472299999999858	19.477399999999989	19.482899999999862	19.4866999999998	19.492099999999859	19.497599999999878	19.5014	19.505699999999862	19.511199999999999	19.515000000000001	19.520399999999889	19.525699999999858	19.5291	19.534400000000005	19.5396	19.543399999999878	19.549199999999892	19.554300000000001	19.557600000000001	19.562599999999826	19.567999999999987	19.571800000000035	19.577400000000001	19.582299999999837	19.585599999999811	19.590900000000001	19.596	19.599799999999878	19.605699999999889	19.610600000000005	19.614100000000118	19.619499999999999	19.624600000000001	19.628599999999889	19.634300000000035	19.638900000000035	19.642199999999892	19.647500000000001	19.6524	19.656300000000005	19.662299999999878	19.667000000000005	19.6707	19.676500000000001	19.681100000000001	19.68539999999987	19.691099999999999	19.6952	19.698799999999885	19.7041	19.708699999999844	19.713000000000001	19.718900000000001	19.723299999999877	19.727599999999892	19.733499999999989	19.7377	19.742399999999833	19.748099999999862	19.751899999999999	19.75559999999987	19.760999999999989	19.765099999999844	19.7698	19.7758	19.779699999999877	19.784800000000001	19.790699999999866	19.794499999999989	19.79969999999987	19.805199999999989	19.808800000000005	19.8126	19.818000000000001	19.821899999999999	19.827000000000005	19.832699999999896	19.836200000000005	19.8415	19.847300000000001	19.851099999999999	19.856400000000001	19.861699999999892	19.865399999999866	19.869199999999989	19.874500000000001	19.878299999999989	19.88359999999987	19.888999999999989	19.892399999999881	19.8977	19.903499999999866	19.907299999999989	19.91259999999987	19.917899999999999	19.921600000000002	19.925399999999826	19.930599999999878	19.9345	19.939699999999878	19.944900000000001	19.948399999999811	19.953499999999877	19.959399999999889	19.963299999999844	19.968499999999796	19.9739	19.977599999999892	19.981599999999844	19.986499999999811	19.990399999999866	19.995499999999826	20.000699999999878	20.004300000000001	20.0091	20.0151	20.019100000000005	20.024100000000001	20.029699999999877	20.0334	20.038	20.042199999999866	20.046399999999878	20.051100000000005	20.0563	20.060199999999877	20.064499999999889	20.070499999999896	20.074900000000031	20.0793	20.085099999999859	20.089099999999878	20.093699999999878	20.0977	20.1023	20.106400000000001	20.111599999999999	20.1157	20.119499999999999	20.125399999999896	20.130600000000001	20.134599999999999	20.1404	20.145099999999989	20.149100000000001	20.15390000000011	20.158000000000001	20.161899999999999	20.166899999999988	20.171199999999999	20.1752	20.180700000000002	20.186399999999892	20.190300000000001	20.195799999999878	20.201000000000001	20.204799999999889	20.210100000000001	20.214300000000001	20.2181	20.222599999999833	20.2273	20.2316	20.236699999999892	20.242699999999811	20.246599999999862	20.251899999999999	20.257400000000001	20.261199999999889	20.266599999999851	20.271799999999892	20.275699999999858	20.280999999999889	20.286499999999837	20.290500000000002	20.296399999999878	20.3017	20.305499999999885	20.311299999999999	20.316099999999999	20.3201	20.326000000000001	20.3306	20.335000000000001	20.341100000000001	20.345599999999862	20.3505	20.3566	20.360600000000002	20.365699999999844	20.371500000000001	20.3752	20.38049999999987	20.386099999999892	20.39	20.395600000000002	20.401299999999896	20.405099999999862	20.411000000000001	20.416399999999989	20.420399999999862	20.426199999999874	20.431000000000001	20.435099999999878	20.440999999999892	20.445599999999796	20.450099999999896	20.456199999999892	20.460599999999811	20.465599999999785	20.471699999999878	20.4758	20.480899999999878	20.486599999999811	20.490499999999862	20.495799999999804	20.501300000000001	20.505299999999878	20.510999999999999	20.516500000000001	20.520699999999874	20.526599999999878	20.531800000000118	20.536000000000001	20.541799999999881	20.546399999999878	20.550799999999889	20.5566	20.561	20.565799999999811	20.571800000000035	20.5761	20.581399999999885	20.587399999999889	20.5913	20.596800000000005	20.6023	20.606100000000001	20.611599999999999	20.617000000000122	20.620899999999999	20.626799999999989	20.632200000000001	20.636399999999988	20.642499999999878	20.647400000000001	20.651700000000005	20.657699999999988	20.661899999999999	20.6663	20.6722	20.676500000000001	20.6814	20.6875	20.691600000000001	20.696999999999999	20.702999999999989	20.706900000000001	20.712299999999892	20.717900000000114	20.721699999999878	20.7272	20.732599999999874	20.736499999999989	20.742399999999833	20.747699999999877	20.7517	20.757800000000035	20.762799999999789	20.767099999999989	20.773	20.7774	20.7819	20.787800000000001	20.792000000000002	20.797000000000001	20.803000000000001	20.806899999999999	20.8123	20.818300000000001	20.822199999999889	20.8277	20.833200000000001	20.836800000000114	20.842300000000002	20.8477	20.851600000000001	20.857500000000005	20.862699999999844	20.867000000000001	20.873100000000001	20.877900000000114	20.882299999999859	20.88819999999987	20.892499999999878	20.897099999999988	20.902899999999892	20.907	20.912099999999889	20.917999999999999	20.922099999999844	20.927700000000002	20.933499999999889	20.9374	20.942900000000002	20.948299999999822	20.952100000000002	20.957699999999896	20.96289999999987	20.966899999999892	20.972799999999811	20.977799999999878	20.982199999999796	20.988299999999796	20.992899999999889	20.997399999999892	21.003299999999989	21.0075	21.0121	21.017900000000122	21.021899999999999	21.027100000000001	21.033000000000001	21.036999999999999	21.042499999999851	21.047899999999988	21.051800000000107	21.056799999999896	21.062099999999862	21.065799999999811	21.071100000000001	21.076599999999896	21.080499999999859	21.086200000000002	21.0916	21.095699999999862	21.101099999999999	21.1052	21.109100000000005	21.113700000000001	21.118200000000005	21.1221	21.127099999999999	21.132800000000035	21.136600000000001	21.141999999999999	21.1477	21.151700000000005	21.156900000000114	21.160900000000005	21.164899999999999	21.17	21.173999999999999	21.1782	21.182599999999859	21.188399999999874	21.192499999999892	21.197399999999988	21.203299999999889	21.2073	21.212299999999892	21.2164	21.220800000000001	21.225299999999859	21.2303	21.234200000000001	21.238099999999989	21.2439	21.248599999999822	21.252800000000001	21.258800000000001	21.263099999999874	21.267800000000001	21.271799999999892	21.276700000000002	21.280799999999811	21.286299999999859	21.290099999999892	21.293800000000001	21.299399999999885	21.304500000000001	21.308199999999989	21.314100000000035	21.318999999999999	21.3232	21.327200000000001	21.3324	21.336200000000005	21.341799999999989	21.346	21.349499999999892	21.354900000000118	21.360199999999892	21.364000000000001	21.369700000000002	21.374900000000114	21.379000000000001	21.382999999999896	21.38819999999987	21.392099999999989	21.397600000000001	21.402299999999844	21.405699999999818	21.410900000000005	21.4163	21.420099999999874	21.425799999999796	21.431000000000001	21.434999999999999	21.439	21.444400000000002	21.448199999999833	21.45369999999987	21.458699999999844	21.462099999999818	21.46739999999987	21.472699999999822	21.476499999999874	21.482199999999796	21.487399999999862	21.491199999999989	21.495399999999837	21.500800000000005	21.5046	21.510200000000001	21.5153	21.518899999999999	21.5244	21.529399999999892	21.533300000000001	21.539200000000001	21.544	21.547599999999989	21.552499999999878	21.557700000000001	21.561399999999892	21.5671	21.571899999999999	21.575500000000002	21.581099999999989	21.585899999999889	21.59	21.5959	21.6004	21.603999999999999	21.609400000000001	21.614300000000107	21.618400000000001	21.624199999999988	21.628399999999989	21.632100000000001	21.637699999999999	21.642199999999892	21.6465	21.6525	21.656700000000001	21.660599999999889	21.6663	21.6706	21.6751	21.680900000000001	21.684799999999989	21.688599999999862	21.694199999999999	21.698399999999989	21.702999999999989	21.7089	21.713000000000001	21.717099999999999	21.722999999999892	21.727	21.731900000000035	21.737500000000001	21.741299999999892	21.745099999999859	21.750599999999885	21.7546	21.759499999999989	21.765399999999822	21.769199999999874	21.773900000000001	21.779699999999877	21.783599999999833	21.788699999999796	21.7942	21.797899999999988	21.8017	21.807200000000005	21.811000000000035	21.816099999999999	21.821899999999999	21.82569999999987	21.831000000000031	21.8367	21.840399999999892	21.8459	21.851099999999999	21.854700000000001	21.858599999999896	21.864000000000001	21.867699999999989	21.873200000000001	21.878699999999878	21.882299999999859	21.888000000000002	21.8934	21.897200000000005	21.902899999999892	21.907699999999878	21.9114	21.915400000000002	21.920699999999837	21.924399999999885	21.930099999999989	21.935099999999878	21.938699999999859	21.944499999999874	21.9498	21.953600000000002	21.959299999999892	21.963999999999889	21.9679	21.971800000000005	21.977	21.980699999999796	21.986399999999826	21.991099999999989	21.994700000000002	22.000399999999896	22.005800000000001	22.009699999999889	22.0154	22.020199999999896	22.024100000000001	22.027899999999999	22.033000000000001	22.036799999999989	22.042299999999862	22.046900000000001	22.050599999999989	22.056100000000001	22.061699999999878	22.065499999999844	22.071100000000001	22.0762	22.08	22.0839	22.088799999999804	22.092599999999862	22.097999999999999	22.102499999999896	22.106300000000001	22.111499999999999	22.117400000000035	22.121200000000005	22.1265	22.132000000000001	22.1357	22.1403	22.144500000000001	22.148499999999881	22.153500000000001	22.158100000000001	22.162199999999885	22.166799999999881	22.172899999999988	22.177000000000035	22.181899999999999	22.1876	22.191400000000005	22.196300000000001	22.200199999999889	22.204499999999989	22.209099999999989	22.2136	22.2181	22.222199999999862	22.228299999999862	22.2331	22.237400000000001	22.243200000000002	22.247299999999989	22.251999999999999	22.256799999999878	22.2608	22.264900000000001	22.269199999999874	22.274100000000001	22.278099999999878	22.283999999999892	22.289299999999862	22.293299999999885	22.299099999999989	22.303799999999892	22.307900000000107	22.313400000000001	22.318000000000001	22.321999999999999	22.327000000000005	22.332100000000001	22.336300000000001	22.34239999999987	22.347100000000001	22.351500000000001	22.357399999999988	22.361499999999989	22.366199999999989	22.372	22.376100000000001	22.3811	22.387	22.391100000000005	22.3965	22.402399999999837	22.406300000000002	22.4117	22.417100000000001	22.4209	22.426499999999862	22.431799999999896	22.435699999999859	22.441699999999862	22.446899999999989	22.4511	22.4572	22.4619	22.466399999999844	22.472299999999858	22.476400000000002	22.48119999999987	22.486999999999878	22.491099999999989	22.496200000000002	22.502199999999878	22.5063	22.511900000000118	22.517600000000005	22.5215	22.527200000000001	22.532399999999896	22.536300000000001	22.542000000000002	22.547000000000001	22.551200000000001	22.557200000000005	22.562099999999862	22.566699999999862	22.572800000000001	22.577200000000001	22.581999999999987	22.587800000000001	22.591799999999989	22.596800000000005	22.602599999999892	22.6065	22.611900000000148	22.617799999999999	22.621800000000114	22.627600000000001	22.633199999999999	22.637100000000114	22.642900000000001	22.648	22.651900000000129	22.657699999999988	22.66259999999987	22.666799999999881	22.672999999999988	22.677600000000005	22.68239999999987	22.688599999999862	22.692699999999885	22.697700000000001	22.703600000000002	22.7075	22.712599999999878	22.718299999999989	22.722199999999862	22.727799999999878	22.733499999999989	22.7376	22.743499999999862	22.748899999999892	22.7529	22.758699999999866	22.763699999999837	22.76769999999987	22.773499999999881	22.778199999999877	22.782699999999785	22.788799999999785	22.793199999999889	22.79819999999987	22.804300000000001	22.808399999999892	22.813600000000001	22.819299999999988	22.8232	22.828399999999878	22.834000000000035	22.838000000000001	22.843599999999885	22.8492	22.853300000000001	22.859300000000001	22.8645	22.868499999999862	22.874300000000005	22.879100000000001	22.883299999999878	22.889099999999896	22.893599999999989	22.898199999999989	22.904299999999989	22.908599999999833	22.913699999999885	22.919799999999885	22.9238	22.929099999999877	22.934699999999989	22.93849999999987	22.943899999999989	22.949399999999859	22.953299999999889	22.959099999999989	22.964499999999862	22.968599999999789	22.974699999999885	22.979699999999866	22.983899999999878	22.989799999999796	22.994399999999889	22.998699999999811	23.0045	23.008800000000001	23.0136	23.0197	23.023800000000001	23.0291	23.0351	23.038799999999878	23.0441	23.049800000000001	23.0535	23.058900000000001	23.064399999999896	23.068199999999862	23.074000000000005	23.0793	23.083499999999862	23.089299999999874	23.0944	23.09849999999987	23.104099999999999	23.108799999999889	23.112900000000035	23.1187	23.123100000000001	23.127800000000118	23.133800000000118	23.138000000000005	23.1432	23.148299999999892	23.152100000000001	23.156500000000001	23.160799999999877	23.16559999999987	23.169499999999989	23.1753	23.18	23.1843	23.190300000000001	23.194600000000001	23.1996	23.2042	23.208399999999866	23.212599999999878	23.217099999999999	23.221599999999889	23.225299999999859	23.230899999999988	23.2361	23.24	23.245799999999804	23.250800000000005	23.255199999999885	23.259599999999892	23.264199999999889	23.268099999999851	23.273399999999889	23.2773	23.281099999999885	23.286199999999862	23.291799999999881	23.295599999999844	23.301200000000001	23.3066	23.310600000000001	23.315100000000001	23.319800000000118	23.323699999999889	23.329000000000001	23.333300000000001	23.337000000000035	23.341799999999989	23.3475	23.351299999999988	23.3566	23.36229999999987	23.366199999999989	23.3706	23.375399999999896	23.3795	23.384399999999989	23.389600000000002	23.393000000000001	23.397500000000001	23.403300000000002	23.407299999999989	23.412199999999885	23.418099999999892	23.421999999999986	23.42629999999987	23.431100000000001	23.43539999999987	23.440099999999866	23.445699999999796	23.44919999999987	23.453499999999877	23.459299999999892	23.463399999999837	23.468099999999826	23.4741	23.47809999999987	23.482099999999804	23.48719999999987	23.491599999999877	23.496099999999878	23.501799999999989	23.50549999999987	23.509799999999878	23.515599999999989	23.5197	23.5245	23.5304	23.534400000000005	23.5383	23.54359999999987	23.547899999999988	23.552499999999878	23.558299999999896	23.561999999999987	23.566699999999862	23.572399999999877	23.5763	23.581399999999885	23.5871	23.591000000000001	23.594999999999999	23.6005	23.604500000000005	23.609500000000001	23.615100000000005	23.6187	23.6236	23.629200000000001	23.632899999999999	23.638300000000001	23.643899999999999	23.6477	23.651900000000129	23.657499999999999	23.661300000000001	23.666599999999892	23.671900000000118	23.6753	23.680199999999989	23.685599999999862	23.689399999999896	23.694900000000118	23.700299999999885	23.703800000000001	23.708499999999862	23.713999999999999	23.717800000000114	23.723299999999877	23.728399999999858	23.7317	23.736599999999989	23.741900000000001	23.745699999999811	23.751300000000001	23.756599999999889	23.759899999999988	23.765099999999844	23.770499999999878	23.774100000000001	23.779699999999877	23.784699999999862	23.7879	23.792699999999837	23.797899999999988	23.8017	23.807400000000001	23.8126	23.816099999999999	23.8215	23.826799999999889	23.8307	23.836300000000001	23.841000000000001	23.8443	23.8491	23.854199999999999	23.8581	23.863900000000001	23.8689	23.872599999999878	23.878399999999989	23.883299999999878	23.8874	23.8931	23.897400000000001	23.9009	23.905799999999811	23.910699999999881	23.9147	23.920499999999862	23.925299999999837	23.929699999999851	23.935599999999862	23.939900000000005	23.94459999999987	23.950199999999889	23.9541	23.957799999999889	23.962799999999785	23.967300000000002	23.971699999999878	23.977599999999892	23.981599999999844	23.986299999999837	23.992199999999851	23.99639999999987	24.001200000000001	24.006799999999878	24.0106	24.014500000000005	24.019400000000001	24.023599999999877	24.028300000000002	24.033999999999999	24.037800000000118	24.042399999999859	24.048399999999862	24.052600000000002	24.057400000000001	24.063099999999885	24.0669	24.070900000000005	24.075500000000002	24.079799999999889	24.084399999999889	24.0901	24.093900000000001	24.098299999999877	24.104299999999999	24.108599999999896	24.113299999999999	24.119000000000035	24.122900000000001	24.127300000000005	24.131399999999999	24.135999999999999	24.1403	24.145900000000001	24.149799999999892	24.153700000000001	24.159700000000001	24.1645	24.168800000000001	24.174499999999988	24.178699999999989	24.183199999999989	24.187000000000001	24.191800000000118	24.195599999999889	24.2011	24.20519999999987	24.209099999999989	24.214800000000114	24.220199999999878	24.2241	24.229800000000001	24.2347	24.238600000000002	24.243099999999878	24.247499999999889	24.251300000000001	24.256599999999889	24.260699999999833	24.26469999999987	24.27	24.2759	24.279800000000005	24.285199999999822	24.290500000000002	24.2943	24.299399999999885	24.3034	24.307200000000005	24.3123	24.316400000000005	24.320799999999878	24.325599999999874	24.331700000000001	24.335699999999989	24.340699999999877	24.346499999999892	24.350200000000001	24.355399999999989	24.360299999999889	24.363900000000001	24.36839999999987	24.373100000000001	24.377700000000001	24.382399999999862	24.388499999999862	24.392600000000002	24.397600000000001	24.40339999999987	24.4071	24.412299999999878	24.417899999999999	24.42169999999987	24.427099999999989	24.4328	24.436499999999889	24.442199999999822	24.447800000000001	24.451699999999889	24.4574	24.462499999999789	24.466399999999844	24.472199999999862	24.4771	24.48119999999987	24.48729999999987	24.492099999999859	24.496699999999858	24.502800000000001	24.507100000000001	24.512	24.517800000000129	24.521599999999989	24.526800000000001	24.532399999999896	24.5364	24.541899999999988	24.547599999999989	24.551500000000001	24.557200000000005	24.562699999999818	24.566699999999862	24.572500000000002	24.577500000000001	24.581499999999878	24.587299999999892	24.592099999999881	24.596399999999896	24.602499999999896	24.606999999999999	24.611699999999999	24.617799999999999	24.622	24.627099999999999	24.632800000000035	24.636700000000001	24.641900000000035	24.647500000000001	24.651399999999999	24.657000000000107	24.662699999999862	24.666799999999881	24.672699999999892	24.678100000000001	24.682099999999878	24.687999999999999	24.692799999999878	24.696899999999999	24.7028	24.7074	24.711800000000114	24.718	24.722399999999851	24.727399999999989	24.733499999999989	24.7376	24.7427999999998	24.748599999999822	24.752300000000002	24.7576	24.763299999999862	24.767099999999989	24.7728	24.778499999999866	24.782499999999796	24.788499999999804	24.793800000000001	24.797899999999988	24.803799999999892	24.808499999999889	24.8127	24.8186	24.823	24.8277	24.83380000000011	24.838100000000001	24.843299999999989	24.849299999999989	24.853300000000001	24.858699999999892	24.8643	24.868099999999878	24.8735	24.879000000000001	24.882899999999989	24.888699999999837	24.894100000000005	24.898299999999892	24.904399999999892	0	2.7377000000000176E-2	7.118179999999999E-2	0.104619	0.137179	0.17981700000000095	0.20900500000000041	0.24304500000000107	0.28478500000000001	0.31338200000000288	0.35145900000000002	0.39624600000000032	0.42656900000000031	0.46871600000000002	0.51155999999999957	0.53938699999999595	0.57801100000000005	0.61265200000000064	0.63736800000000005	0.67490200000000344	0.70994100000000404	0.73947700000000005	0.78575300000000003	0.82540199999999997	0.86113200000000001	0.90890199999999999	0.9412469999999995	0.97337300000000004	1.00911	1.0322199999999999	1.0610199999999999	1.0971599999999999	1.1246	1.1650799999999999	1.213109999999993	1.247339999999993	1.29474	1.3372999999999937	1.36446	1.3981500000000069	1.4242299999999932	1.4440899999999999	1.47515	1.5057699999999912	1.53644	1.58545	1.6261699999999999	1.6678500000000001	1.7173599999999998	1.7472599999999998	1.7772399999999937	1.8045800000000001	1.8202199999999999	1.84253	1.8725700000000001	1.89774	1.93973	1.9898199999999999	2.0261800000000001	2.0774699999999977	2.1186399999999987	2.1433400000000002	2.1707999999999998	2.1884199999999998	2.2019700000000002	2.2259099999999998	2.2520799999999968	2.2818100000000001	2.332819999999975	2.37419	2.41873	2.46915	2.4963499999999832	2.5215399999999999	2.53952	2.5492900000000001	2.5632899999999998	2.5860699999999968	2.6084100000000001	2.6481800000000129	2.7002899999999999	2.7376800000000001	2.7894399999999999	2.8304699999999832	2.8521399999999977	2.8708999999999967	2.8795799999999967	2.8857499999999967	2.8939300000000001	2.9107099999999977	2.9311699999999967	2.9664099999999967	3.0187900000000001	3.0569199999999968	3.10724	3.1507999999999998	3.1717399999999998	3.1879599999999999	3.19434	3.1975699999999998	3.20248	3.2116799999999968	3.23041	3.25726	3.3073100000000002	3.3485499999999977	3.39444999999998	3.4424199999999967	3.4650099999999977	3.48055	3.48569	3.4861399999999998	3.4862899999999977	3.4910699999999832	3.5049600000000001	3.5253299999999999	3.56976	3.6164899999999967	3.6560399999999977	3.70641	3.7328799999999869	3.7473200000000211	3.7520399999999987	3.7496499999999977	3.7460100000000001	3.7458999999999998	3.7535400000000001	3.7692199999999998	3.8053399999999997	3.8540799999999868	3.8909999999999987	3.9410799999999977	3.9736699999999967	3.9872200000000002	3.9914399999999977	3.9862499999999832	3.9793799999999977	3.9734799999999977	3.9768799999999804	3.9888300000000001	4.0181799999999965	4.0656799999999995	4.1020099999999955	4.1496599999999999	4.1851399999999845	4.1983999999999995	4.2018899999999997	4.1938999999999975	4.1837900000000001	4.1728099999999975	4.17232	4.1807799999999995	4.2049399999999855	4.2498399999999998	4.2858299999999998	4.3307399999999996	4.3668899999999855	4.3795000000000002	4.3817000000000004	4.3704799999999997	4.3576199999999945	4.3424199999999855	4.3371899999999846	4.3427499999999997	4.3625299999999845	4.4042700000000004	4.439670000000036	4.4817500000000114	4.5173199999999945	4.5289799999999945	4.5295299999999985	4.5147599999999946	4.4981600000000004	4.4791600000000331	4.4702300000000124	4.4739399999999998	4.4922800000000001	4.5319200000000004	4.5651299999999955	4.6055499999999965	4.6373499999999996	4.6461099999999975	4.6432599999999997	4.6232999999999995	4.6040799999999855	4.5812600000000332	4.5702300000000013	4.5729899999999946	4.5918999999999999	4.6299099999999855	4.6604299999999945	4.6993600000000004	4.7246499999999996	4.7292399999999999	4.7205299999999975	4.6948199999999671	4.6732899999999997	4.6469399999999945	4.6363000000000003	4.6395799999999996	4.6618199999999845	4.6973099999999945	4.7257299999999995	4.76152	4.7771499999999998	4.7765500000000003	4.7573299999999996	4.7281199999999846	4.7031599999999996	4.6756099999999998	4.6681899999999681	4.6746799999999995	4.7024400000000002	4.7311899999999998	4.7612899999999998	4.7880799999999999	4.7927999999999997	4.7829699999999997	4.7515400000000003	4.7245399999999718	4.6919799999999965	4.6691099999999945	4.6659899999999643	4.6767099999999999	4.7055600000000002	4.7291499999999997	4.7586000000000004	4.7730800000000002	4.7707899999999999	4.7488299999999999	4.7122000000000002	4.6836399999999996	4.6478899999999745	4.63096	4.62974	4.6435799999999965	4.6694699999999996	4.6908999999999965	4.7147099999999975	4.7197700000000014	4.7120499999999996	4.6810999999999998	4.6436599999999997	4.6127799999999946	4.5758000000000001	4.5606099999999996	4.5589099999999965	4.5718000000000014	4.5936700000000004	4.6130599999999955	4.6309499999999995	4.6315400000000002	4.6200899999999745	4.58432	4.5460399999999996	4.5103299999999997	4.4721900000000003	4.4572099999999999	4.4541699999999995	4.4645799999999856	4.4824900000000003	4.4992700000000134	4.5119400000000001	4.5094900000000004	4.4953500000000002	4.4563100000000002	4.4167300000000003	4.3786100000000001	4.3382500000000004	4.3215299999999965	4.3163799999999997	4.3227999999999955	4.3371699999999995	4.3506200000000002	4.3594200000000001	4.3550299999999975	4.3397000000000014	4.2992500000000033	4.25678	4.2183900000000003	4.1748199999999756	4.1548199999999671	4.1468299999999996	4.1486000000000001	4.1592599999999997	4.1690999999999985	4.1750400000000001	4.1695099999999945	4.1540999999999855	4.1142199999999765	4.0681199999999755	4.03043	3.9833799999999999	3.9581	3.9466999999999977	3.9443199999999998	3.9504199999999967	3.9568399999999841	3.9603299999999999	3.9542499999999832	3.9391099999999977	3.90198	3.852409999999975	3.8153399999999977	3.7657699999999998	3.7335099999999999	3.71862	3.7120699999999967	3.7126999999999977	3.7158899999999977	3.7169099999999977	3.71055	3.6953200000000002	3.66276	3.61117	3.5735199999999998	3.5240300000000002	3.4836499999999977	3.4651999999999998	3.4527499999999813	3.4485999999999999	3.4483199999999998	3.4466499999999813	3.4398699999999813	3.4229699999999967	3.396169999999985	3.3453399999999998	3.3056999999999968	3.2600899999999999	3.2119200000000001	3.1881200000000156	3.1691500000000001	3.1607200000000129	3.1559999999999997	3.1517999999999997	3.1442399999999999	3.1261700000000001	3.1033599999999999	3.0563499999999832	3.0084900000000001	2.96854	2.9166299999999832	2.8855599999999977	2.8640399999999997	2.84822	2.8402599999999967	2.8335699999999977	2.8229799999999967	2.80199	2.7787500000000001	2.7328499999999813	2.6836700000000002	2.64506	2.5925699999999967	2.5577899999999998	2.5348499999999832	2.5129999999999977	2.5002599999999977	2.48874	2.4677899999999999	2.4437600000000002	2.4110099999999832	2.3585399999999987	2.3195599999999832	2.2725599999999977	2.2243800000000156	2.19835	2.1707399999999999	2.14845	2.1353900000000001	2.1146199999999977	2.0860499999999869	2.0604200000000001	2.01416	1.9658500000000001	1.9287399999999999	1.8775500000000001	1.84087	1.81477	1.78495	1.76515	1.74603	1.7159499999999925	1.68893	1.65262	1.6018599999999998	1.5653199999999998	1.5194199999999998	1.4732899999999998	1.445859999999993	1.413149999999993	1.3839599999999999	1.36452	1.33477	1.30148	1.2730899999999998	1.226529999999993	1.1830400000000001	1.14703	1.0985199999999999	1.0636299999999923	1.0335999999999923	0.99756799999999446	0.97262500000000474	0.94500200000000001	0.9080279999999995	0.87957099999999999	0.84083900000000344	0.79390700000000003	0.76155399999999951	0.71761100000000311	0.67454600000000065	0.64678400000000402	0.60863500000000403	0.57364700000000346	0.54873899999999998	0.51044199999999951	0.47445200000000032	0.444996	0.39970500000000031	0.36248400000000236	0.33104700000000031	0.28574000000000005	0.25263099999999999	0.220309	0.17802799999999999	0.14837400000000001	0.11407600000000002	7.1292800000000003E-2	4.2264900000000022E-2	4.508260000000046E-3	-3.7725399999999999E-2	-6.5500400000000014E-2	-0.10446300000000019	-0.14485600000000001	-0.17264199999999999	-0.21430299999999999	-0.25514500000000001	-0.28488000000000202	-0.32911200000000201	-0.36712900000000032	-0.39636500000000202	-0.43706600000000173	-0.46832000000000185	-0.49701500000000032	-0.5369159999999995	-0.56762299999999999	-0.60250400000000004	-0.64898800000000345	-0.68252100000000004	-0.72328000000000003	-0.76886900000000402	-0.79779100000000402	-0.83349099999999998	-0.86816300000000002	-0.89111399999999596	-0.92448799999999642	-0.96003099999999997	-0.988093	-1.0328999999999937	-1.07683	-1.1115599999999999	-1.1602699999999999	-1.19709	-1.2261	-1.2605299999999937	-1.283169999999993	-1.3069199999999999	-1.34053	-1.3683399999999999	-1.4046299999999912	-1.45411	-1.4902299999999937	-1.53624	-1.58291	-1.6103000000000001	-1.64239	-1.6687700000000001	-1.68571	-1.712499999999993	-1.74298	-1.7697299999999911	-1.81691	-1.8629500000000001	-1.9006000000000001	-1.9525999999999999	-1.98733	-2.0138599999999967	-2.04115	-2.056849999999975	-2.0744099999999968	-2.1017100000000002	-2.1259600000000001	-2.1627999999999998	-2.2147600000000001	-2.2519900000000002	-2.3012599999999832	-2.3473299999999999	-2.3719999999999977	-2.3978799999999967	-2.415249999999975	-2.4258699999999869	-2.4442399999999997	-2.4696199999999977	-2.4946199999999967	-2.5417299999999998	-2.5894499999999967	-2.6289799999999999	-2.6813400000000001	-2.7137199999999999	-2.7368399999999977	-2.7537900000000128	-2.7626499999999967	-2.7703300000000124	-2.7837100000000174	-2.8060899999999869	-2.8308199999999832	-2.8786199999999869	-2.9251900000000002	-2.9663399999999998	-3.0179399999999998	-3.0470799999999998	-3.0680999999999998	-3.0791200000000001	-3.085	-3.0894399999999997	-3.0967999999999987	-3.1138399999999997	-3.1343200000000002	-3.1761499999999967	-3.22641	-3.2645700000000129	-3.3168599999999726	-3.3515799999999967	-3.3699699999999977	-3.3799699999999864	-3.38374	-3.3845499999999977	-3.3883800000000002	-3.3981699999999977	-3.4152099999999832	-3.44869	-3.4998299999999967	-3.5374499999999967	-3.58765	-3.6283200000000146	-3.6463399999999999	-3.6563999999999997	-3.6582599999999967	-3.6559300000000001	-3.6545000000000001	-3.6594099999999967	-3.6731799999999999	-3.6985100000000002	-3.7468900000000001	-3.7863000000000002	-3.8323999999999967	-3.8771900000000001	-3.8963799999999869	-3.9063599999999967	-3.9066699999999832	-3.9010199999999977	-3.8949799999999977	-3.8955899999999977	-3.9051100000000001	-3.9242399999999997	-3.9679300000000124	-4.01065	-4.0512800000000002	-4.0977799999999975	-4.1187399999999945	-4.1280099999999855	-4.1268699999999985	-4.1173299999999955	-4.1080299999999985	-4.1031299999999975	-4.1088199999999855	-4.1237799999999956	-4.162489999999968	-4.2062200000000134	-4.2434500000000002	-4.2897000000000034	-4.3120299999999965	-4.3197799999999997	-4.31684	-4.3034400000000002	-4.2911200000000003	-4.2807899999999997	-4.2832700000000123	-4.2952399999999997	-4.3299499999999975	-4.3727	-4.4078999999999997	-4.4525299999999985	-4.4744099999999998	-4.4803000000000024	-4.4746300000000003	-4.4573499999999999	-4.4420200000000003	-4.42706	-4.4269600000000002	-4.4369100000000001	-4.4692500000000024	-4.5098099999999999	-4.5435299999999996	-4.5855099999999975	-4.6046199999999855	-4.6082799999999997	-4.5982000000000003	-4.5772300000000001	-4.5587200000000001	-4.5402100000000001	-4.5384500000000001	-4.5476200000000002	-4.5794100000000002	-4.6165799999999955	-4.6496300000000002	-4.6874899999999755	-4.7015500000000001	-4.7020900000000001	-4.6853600000000002	-4.6618399999999856	-4.6393000000000004	-4.6188299999999956	-4.6167199999999955	-4.6271099999999681	-4.6598899999999945	-4.6912200000000004	-4.7257299999999995	-4.7566300000000004	-4.7641799999999845	-4.7589799999999975	-4.7336500000000123	-4.7098500000000003	-4.68161	-4.6622499999999985	-4.6614499999999985	-4.6766100000000002	-4.7101099999999985	-4.7368300000000003	-4.7710500000000033	-4.7900099999999997	-4.7904200000000001	-4.7733200000000124	-4.7412300000000034	-4.7155899999999855	-4.6841099999999845	-4.6711099999999997	-4.6729599999999945	-4.6933699999999998	-4.7232200000000004	-4.7475899999999855	-4.7763700000000124	-4.7844299999999995	-4.7772100000000002	-4.74735	-4.7164999999999999	-4.6840799999999945	-4.6545599999999681	-4.6466500000000002	-4.6506799999999995	-4.6734200000000001	-4.6968399999999955	-4.7232799999999999	-4.7419099999999998	-4.7421099999999985	-4.7262899999999997	-4.6891299999999996	-4.6585899999999745	-4.6209199999999653	-4.5943699999999996	-4.5882300000000003	-4.5931299999999995	-4.6147699999999965	-4.6344999999999965	-4.6581599999999845	-4.6682799999999975	-4.6643399999999708	-4.6416000000000004	-4.6007199999999955	-4.5701700000000001	-4.5293900000000002	-4.5030400000000004	-4.4961700000000002	-4.4995599999999998	-4.5178699999999985	-4.5346799999999998	-4.5542899999999955	-4.5596399999999999	-4.5533799999999998	-4.5272999999999985	-4.4838800000000001	-4.4502100000000002	-4.4068800000000001	-4.3794500000000003	-4.3709799999999985	-4.3721099999999975	-4.3864799999999997	-4.4003300000000003	-4.4157599999999997	-4.4178899999999945	-4.4097300000000024	-4.3817700000000004	-4.3361099999999997	-4.3010599999999997	-4.2556099999999999	-4.2249799999999755	-4.2138900000000001	-4.2120099999999985	-4.2216399999999998	-4.2324400000000004	-4.2440499999999997	-4.2442500000000001	-4.2348600000000003	-4.2072399999999996	-4.1597499999999998	-4.1232600000000001	-4.0765599999999997	-4.04094	-4.0266000000000002	-4.0211899999999945	-4.0254299999999965	-4.0331000000000001	-4.0410700000000004	-4.0399200000000004	-4.02949	-4.00406	-3.9558399999999967	-3.9172799999999977	-3.8708299999999967	-3.8291999999999997	-3.8109899999999977	-3.80111	-3.8000099999999977	-3.8042699999999967	-3.8086399999999987	-3.8063499999999832	-3.7945500000000001	-3.77271	-3.7257300000000138	-3.6827800000000002	-3.6393200000000001	-3.5919099999999977	-3.5684800000000001	-3.5531299999999999	-3.5478999999999998	-3.5478900000000002	-3.5488	-3.5451899999999998	-3.53302	-3.5135000000000001	-3.4701999999999997	-3.4211200000000002	-3.3821300000000001	-3.3309399999999987	-3.29941	-3.2809200000000156	-3.2705299999999999	-3.2658100000000001	-3.2636500000000002	-3.2583199999999999	-3.2458100000000001	-3.2267999999999999	-3.1889799999999999	-3.1366499999999777	-3.0989100000000001	-3.0473900000000156	-3.0073400000000001	-2.9865300000000001	-2.9685600000000001	-2.96041	-2.9549099999999977	-2.9476900000000001	-2.9331399999999999	-2.9126599999999749	-2.8786499999999777	-2.8258499999999804	-2.7875000000000156	-2.73807	-2.6922899999999967	-2.6687500000000002	-2.64527	-2.6303399999999999	-2.6216599999999977	-2.6078100000000002	-2.5848	-2.5615100000000002	-2.5173100000000002	-2.46692	-2.4292599999999869	-2.3771300000000002	-2.3394699999999777	-2.3155699999999833	-2.2902499999999977	-2.2745099999999998	-2.26105	-2.2372299999999998	-2.2119599999999977	-2.1787100000000001	-2.1270699999999998	-2.0895100000000002	-2.0437200000000129	-1.9952300000000001	-1.9676199999999999	-1.9384399999999999	-1.9132199999999999	-1.8978699999999937	-1.87503	-1.84501	-1.8200400000000001	-1.775539999999993	-1.7273499999999937	-1.6908799999999999	-1.64059	-1.60206	-1.5750899999999999	-1.5428299999999933	-1.5197999999999912	-1.49925	-1.4675599999999998	-1.4399099999999911	-1.4057999999999875	-1.35632	-1.3197099999999937	-1.2758999999999912	-1.2289199999999998	-1.2004599999999999	-1.1665099999999999	-1.1339399999999937	-1.11277	-1.08161	-1.0464800000000001	-1.018929999999993	-0.97392500000000404	-0.93015899999999996	-0.89671599999999996	-0.84876200000000002	-0.81161099999999997	-0.7827229999999995	-0.7440000000000031	-0.71526000000000001	-0.68801400000000001	-0.64888200000000062	-0.61902800000000369	-0.58314299999999641	-0.53652999999999951	-0.5047669999999963	-0.46422200000000002	-0.41996600000000173	-0.39186700000000202	-0.35405800000000032	-0.31516200000000155	-0.28897400000000173	-0.25017400000000001	-0.21136400000000041	-0.18292400000000084	-0.13995299999999999	-0.101867	-7.1892600000000487E-2	-2.8629100000000001E-2	6.2275099999999995E-3	3.7323300000000052E-2	8.0815600000000001E-2	0.11367500000000012	0.14827199999999999	0.192383	0.22278200000000001	0.258739	0.29935700000000032	0.32637600000000311	0.36236700000000038	0.401949	0.43004600000000032	0.47131700000000032	0.51436999999999689	0.54563799999999996	0.5907289999999995	0.63025500000000345	0.65909700000000404	0.69790600000000003	0.72832900000000345	0.75448899999999997	0.79203999999999997	0.82311699999999677	0.85679000000000405	0.90406500000000001	0.9394709999999995	0.98093199999999958	1.0278399999999925	1.0570599999999999	1.0915899999999998	1.1245799999999999	1.14472	1.17492	1.2094099999999925	1.2361899999999999	1.2802199999999999	1.32646	1.36107	1.4111699999999912	1.4502599999999999	1.4775399999999923	1.5108599999999999	1.533539999999993	1.5538599999999998	1.58521	1.6126100000000001	1.6464799999999999	1.6970499999999999	1.7345199999999998	1.7798899999999998	1.8287	1.85619	1.8864099999999999	1.9115199999999999	1.9264100000000062	1.9495	1.9787300000000001	2.004	2.0493800000000002	2.0977399999999999	2.1350699999999967	2.1873400000000012	2.2242899999999999	2.2492999999999999	2.2745099999999998	2.2890999999999999	2.3033399999999999	2.3271000000000002	2.3508899999999864	2.3849200000000002	2.43640999999998	2.4753999999999987	2.5237900000000129	2.57118	2.5964299999999967	2.6205900000000129	2.63551	2.64425	2.6574800000000001	2.6791299999999998	2.7014900000000002	2.7430200000000156	2.7935500000000002	2.831859999999975	2.88436	2.92252	2.9442599999999977	2.9610300000000001	2.9685000000000001	2.9738799999999967	2.9812699999999968	2.9965499999999832	3.0163899999999977	3.0518699999999832	3.1033300000000175	3.1418200000000001	3.1927099999999977	3.2350099999999977	3.2559900000000002	3.2711100000000002	3.27677	3.2790900000000001	3.2830499999999998	3.2912499999999967	3.3086899999999977	3.3358099999999777	3.3851399999999998	3.4259599999999977	3.4726999999999832	3.5197599999999967	3.5421200000000002	3.5569099999999967	3.56134	3.5608399999999998	3.5598599999999823	3.5637099999999999	3.5762699999999832	3.5958499999999813	3.6391999999999998	3.6857500000000001	3.7234799999999999	3.7738100000000001	3.8017399999999997	3.8161399999999968	3.8203999999999998	3.8170699999999869	3.8124999999999813	3.811049999999975	3.8178899999999967	3.8326899999999777	3.86815	3.9165499999999804	3.9531999999999998	4.0029899999999845	4.0351699999999999	4.0483500000000001	4.0520099999999966	4.0457599999999996	4.0380799999999999	4.0308700000000002	4.0335999999999999	4.0447099999999985	4.0738700000000003	4.1211199999999755	4.1566999999999998	4.2043299999999997	4.2388700000000004	4.2514200000000004	4.2541699999999985	4.2449099999999955	4.2341299999999995	4.2219199999999955	4.2207699999999999	4.2285599999999945	4.2530700000000001	4.2979499999999975	4.3326700000000002	4.3778099999999975	4.41249	4.4239899999999945	4.42523	4.4124499999999998	4.3985799999999955	4.3821499999999975	4.3769799999999996	4.3824299999999985	4.4040900000000001	4.4464899999999998	4.4798100000000014	4.5227799999999965	4.5552799999999998	4.5647799999999945	4.5635299999999965	4.5463600000000124	4.52956	4.5092500000000024	4.5009299999999985	4.5049499999999965	4.52569	4.5658999999999965	4.5973199999999945	4.6384099999999995	4.6661499999999965	4.6724199999999945	4.6671099999999681	4.6447299999999965	4.6252799999999965	4.6013000000000002	4.5916199999999998	4.5953499999999998	4.6176099999999956	4.6553299999999975	4.6849099999999755	4.7234499999999997	4.7435	4.7457399999999996	4.73299	4.7058400000000002	4.6834099999999985	4.6568299999999985	4.64839	4.6538099999999956	4.6802799999999998	4.7132600000000124	4.7430700000000003	4.7754200000000004	4.7853199999999996	4.7815000000000003	4.7571599999999945	4.7299499999999997	4.7011700000000003	4.6759399999999856	4.6709899999999855	4.67943	4.7081200000000001	4.7344999999999997	4.7659599999999855	4.7883300000000002	4.7903900000000004	4.7760300000000004	4.7427299999999999	4.7154600000000002	4.6811999999999996	4.6616	4.6595099999999965	4.6716500000000014	4.6994199999999955	4.7215999999999996	4.7502000000000004	4.7620699999999996	4.7580999999999998	4.7327899999999996	4.6967999999999996	4.6677799999999845	4.6315099999999996	4.6152600000000001	4.6136499999999998	4.6266999999999996	4.6509299999999945	4.6712899999999999	4.6944099999999755	4.6992000000000003	4.6910299999999996	4.6595399999999945	4.6223799999999855	4.5883900000000004	4.5510400000000004	4.5362100000000014	4.5334000000000003	4.5443499999999997	4.5648099999999845	4.5837399999999997	4.6012300000000002	4.60189	4.5903099999999997	4.5545899999999708	4.5163200000000003	4.4793400000000396	4.4400899999999996	4.4239799999999985	4.4196200000000134	4.4278799999999965	4.4445600000000001	4.4606899999999996	4.4732100000000123	4.4710200000000295	4.4570400000000001	4.4184900000000003	4.3785299999999996	4.3396400000000295	4.2979599999999945	4.2798100000000003	4.2731599999999998	4.27745	4.2905299999999995	4.30321	4.3119899999999856	4.30802	4.2930700000000002	4.2535499999999997	4.2105899999999945	4.1716700000000024	4.1267499999999995	4.1049499999999846	4.0951499999999985	4.0951899999999855	4.1042999999999985	4.1133899999999946	4.1192500000000001	4.1142199999999765	4.0992700000000024	4.0607699999999998	4.0143499999999985	3.9761699999999967	3.92801	3.9004699999999977	3.88727	3.8834300000000002	3.8876300000000001	3.8930199999999977	3.8966299999999832	3.891449999999975	3.8771599999999977	3.8430300000000002	3.7932800000000002	3.75563	3.7057000000000002	3.6698599999999977	3.6529699999999967	3.6441499999999998	3.6426799999999977	3.6449300000000155	3.6457600000000001	3.6401200000000156	3.6253600000000001	3.5959300000000001	3.5453700000000001	3.5062399999999987	3.4576399999999987	3.41398	3.3938999999999977	3.3781699999999977	3.3724999999999832	3.3707999999999987	3.36896	3.363	3.3469599999999864	3.3241499999999977	3.2767300000000001	3.23088	3.1888399999999999	3.13828	3.1103700000000001	3.0895999999999999	3.0783200000000002	3.0723399999999987	3.0677200000000155	3.0603199999999999	3.0429200000000001	3.0215999999999998	2.9780399999999987	2.9278200000000001	2.8893300000000002	2.836879999999975	2.80118	2.7792499999999967	2.7603300000000184	2.7502	2.7427000000000001	2.7303600000000001	2.7081000000000124	2.6842199999999998	2.6374900000000001	2.5892499999999967	2.5499999999999998	2.4977900000000002	2.4640499999999967	2.4396999999999927	2.4168499999999735	2.4038599999999977	2.3904399999999977	2.3676399999999997	2.3439299999999998	2.3083200000000001	2.2563900000000001	2.2183099999999998	2.1697700000000002	2.1235700000000124	2.0975600000000001	2.0688200000000001	2.0466299999999977	2.0324899999999841	2.0095399999999999	1.9810099999999999	1.9553100000000001	1.9082600000000001	1.8621099999999999	1.8236999999999925	1.772829999999993	1.7380199999999999	1.7099799999999914	1.6795100000000001	1.65994	1.6385000000000001	1.60747	1.5811199999999999	1.5427299999999937	1.4929599999999998	1.4577299999999886	1.41038	1.3657199999999998	1.3385800000000001	1.3040700000000001	1.2749199999999998	1.25478	1.2228399999999937	1.1900200000000001	1.1612100000000001	1.113629999999993	1.0725800000000001	1.0361199999999999	0.9873419999999995	0.95462100000000405	0.92296800000000001	0.88573500000000005	0.86120000000000063	0.83175699999999997	0.79363499999999998	0.76581900000000402	0.72628099999999951	0.67994900000000702	0.64863900000000474	0.60463800000000345	0.56234200000000001	0.53465300000000004	0.49556800000000173	0.460227	0.43441200000000202	0.39497200000000288	0.35928300000000002	0.32911800000000202	0.28438600000000241	0.24987500000000001	0.21681700000000101	0.17245400000000041	0.14063800000000001	0.10661300000000012	6.4111000000000112E-2	3.4339799999999997E-2	-1.9187100000000136E-3	-4.4572399999999998E-2	-7.3608099999999996E-2	-0.112001	-0.15237700000000001	-0.17984900000000095	-0.21880800000000084	-0.25744600000000001	-0.28589600000000032	-0.32858200000000287	-0.36864400000000008	-0.40004600000000001	-0.44524200000000003	-0.48174600000000001	-0.51088599999999951	-0.55077900000000346	-0.5801499999999995	-0.60932500000000345	-0.64820599999999995	-0.67773300000000403	-0.71392199999999995	-0.76051400000000002	-0.79379900000000403	-0.836511	-0.88185400000000003	-0.90908599999999951	-0.94501900000000005	-0.97855000000000003	-1.00057	-1.0334299999999923	-1.067909999999993	-1.095329999999993	-1.14083	-1.1847799999999999	-1.2196799999999925	-1.2696899999999998	-1.3063	-1.3336899999999998	-1.3680699999999999	-1.3907499999999999	-1.413419999999993	-1.446329999999993	-1.4732999999999912	-1.5090399999999937	-1.5592699999999937	-1.59531	-1.6415199999999999	-1.68919	-1.71634	-1.747849999999993	-1.7736699999999925	-1.7896999999999923	-1.8149999999999937	-1.8448199999999999	-1.8710100000000001	-1.9175500000000001	-1.9642600000000001	-2.0021100000000001	-2.0541999999999998	-2.08941	-2.1158599999999832	-2.1422099999999977	-2.15727	-2.1737099999999998	-2.1993999999999998	-2.2232599999999998	-2.2595700000000001	-2.3109199999999968	-2.3488799999999967	-2.3984399999999977	-2.4443899999999998	-2.4695200000000002	-2.4947399999999997	-2.51092	-2.5208300000000001	-2.5372399999999997	-2.5609700000000002	-2.58528	-2.6309999999999998	-2.6788099999999977	-2.7187000000000001	-2.7713100000000002	-2.8046899999999977	-2.8277999999999999	-2.84416	-2.8520999999999832	-2.8585599999999967	-2.8680399999999997	-2.8872	-2.9087100000000001	-2.9506299999999968	-3.0004	-3.03912	-3.0918299999999967	-3.1280600000000001	-3.1487900000000129	-3.1623600000000001	-3.1681599999999999	-3.1714199999999977	-3.1772499999999977	-3.1892499999999977	-3.2075700000000156	-3.2418	-3.2926699999999967	-3.3310899999999832	-3.3818799999999967	-3.4237299999999999	-3.4439099999999998	-3.4569799999999864	-3.4611499999999977	-3.4613499999999977	-3.46271	-3.46902	-3.4843000000000002	-3.5101499999999977	-3.5584799999999968	-3.5988799999999967	-3.6454200000000001	-3.6918799999999967	-3.7127599999999967	-3.72627	-3.7294399999999999	-3.7266599999999968	-3.7232500000000002	-3.7252200000000002	-3.7355800000000001	-3.75414	-3.7965999999999998	-3.8419699999999977	-3.8816399999999978	-3.93072	-3.9559699999999967	-3.9687100000000002	-3.9710099999999864	-3.9648399999999997	-3.9583999999999997	-3.9544199999999967	-3.9599099999999967	-3.9737100000000001	-4.0090500000000002	-4.0558499999999995	-4.0922400000000003	-4.1411799999999985	-4.1707200000000002	-4.1822099999999995	-4.1839099999999965	-4.1746600000000003	-4.1649399999999597	-4.1552999999999995	-4.1569999999999965	-4.1673799999999845	-4.1974099999999845	-4.2431200000000002	-4.2779099999999985	-4.3250699999999975	-4.3555599999999846	-4.3658499999999965	-4.3661299999999965	-4.3533600000000003	-4.3406599999999997	-4.3261299999999965	-4.3243299999999945	-4.3318700000000003	-4.35825	-4.4018899999999999	-4.4353600000000295	-4.4803300000000004	-4.5095400000000003	-4.5180299999999995	-4.5160200000000001	-4.4991700000000003	-4.48353	-4.4647999999999985	-4.4599299999999999	-4.4657900000000001	-4.4906700000000024	-4.5318700000000014	-4.5623099999999965	-4.6049099999999745	-4.6312700000000024	-4.6374399999999945	-4.6321899999999845	-4.6109499999999946	-4.5924899999999855	-4.5699499999999995	-4.5626199999999955	-4.5675799999999755	-4.5923099999999986	-4.6306000000000003	-4.6611899999999755	-4.7007599999999998	-4.7204499999999996	-4.7230699999999999	-4.7111299999999998	-4.6855299999999955	-4.6638799999999945	-4.6387400000000003	-4.6317500000000003	-4.6380600000000003	-4.6658599999999755	-4.6993299999999998	-4.7304199999999996	-4.7639399999999945	-4.7746599999999999	-4.7720700000000003	-4.7497800000000003	-4.7235299999999985	-4.6958299999999955	-4.6713500000000003	-4.6667999999999985	-4.6758999999999995	-4.7055499999999997	-4.7327000000000004	-4.7654199999999856	-4.7894500000000004	-4.7927400000000002	-4.7810800000000002	-4.7497199999999999	-4.7232500000000002	-4.6899799999999985	-4.6699099999999945	-4.6677299999999855	-4.6797500000000003	-4.7083899999999996	-4.7325200000000001	-4.7626900000000001	-4.7762800000000034	-4.7729999999999997	-4.74871	-4.7141399999999845	-4.6855799999999945	-4.6504299999999965	-4.6354600000000001	-4.6345899999999745	-4.6492599999999999	-4.6744299999999965	-4.6970799999999855	-4.7210799999999997	-4.7259099999999945	-4.7176499999999999	-4.6859199999999746	-4.6511699999999996	-4.6164499999999995	-4.5810700000000004	-4.5681599999999865	-4.5668999999999995	-4.5810599999999999	-4.6017999999999999	-4.6229899999999615	-4.6404199999999856	-4.6406000000000001	-4.6271599999999662	-4.5899000000000001	-4.5554099999999975	-4.5159299999999956	-4.4801700000000002	-4.4673699999999998	-4.4650999999999996	-4.4770000000000003	-4.4937199999999997	-4.5124799999999965	-4.5242099999999965	-4.5214400000000001	-4.5045399999999765	-4.4638999999999998	-4.4294500000000001	-4.3878899999999845	-4.3495400000000002	-4.3346499999999999	-4.3299699999999985	-4.3375299999999966	-4.3511199999999945	-4.3660799999999975	-4.3743699999999999	-4.3698600000000001	-4.3525299999999945	-4.3106799999999996	-4.2723300000000002	-4.2297700000000003	-4.1882099999999998	-4.1705699999999997	-4.1630199999999755	-4.1660099999999956	-4.1763899999999996	-4.1873299999999976	-4.1926699999999997	-4.18675	-4.1695599999999855	-4.1275199999999579	-4.0853099999999998	-4.0440199999999855	-3.9984999999999977	-3.9767699999999859	-3.9653200000000002	-3.9639300000000124	-3.9704699999999868	-3.9775200000000002	-3.9805100000000002	-3.9738199999999977	-3.9574599999999927	-3.91723	-3.8706299999999967	-3.8315099999999869	-3.7823199999999999	-3.7541600000000002	-3.73908	-3.7336900000000002	-3.73522	-3.7387800000000002	-3.73949	-3.7325200000000001	-3.7167499999999967	-3.6806299999999998	-3.63062	-3.5925699999999967	-3.5416300000000001	-3.5055000000000001	-3.48726	-3.4765599999999832	-3.4731100000000001	-3.4732499999999868	-3.4714099999999832	-3.4641299999999999	-3.4479199999999999	-3.4170199999999977	-3.3659599999999967	-3.3268799999999832	-3.2774999999999999	-3.2332900000000002	-3.2114599999999967	-3.1937700000000002	-3.1866499999999967	-3.1828799999999977	-3.1782499999999967	-3.1701100000000002	-3.1515599999999977	-3.1273800000000156	-3.07843	-3.0346799999999967	-2.9905200000000001	-2.94015	-2.91274999999998	-2.8900399999999977	-2.8761699999999832	-2.8689900000000002	-2.8621499999999869	-2.8514399999999864	-2.8303499999999864	-2.8060999999999967	-2.7583799999999998	-2.7116599999999869	-2.6707800000000002	-2.6188499999999832	-2.5876399999999999	-2.56297	-2.5424499999999832	-2.5312099999999869	-2.5187599999999977	-2.4979300000000002	-2.4751599999999967	-2.4394699999999832	-2.3875500000000001	-2.3493999999999997	-2.3001200000000002	-2.2543000000000002	-2.2286700000000002	-2.2007500000000002	-2.18024	-2.1672300000000146	-2.14568	-2.1184099999999977	-2.0914899999999967	-2.0436299999999998	-1.998350000000009	-1.9585300000000001	-1.9074500000000001	-1.8744799999999999	-1.8459099999999937	-1.817029999999993	-1.7993399999999937	-1.7784899999999999	-1.74865	-1.7241899999999999	-1.6855	-1.63547	-1.5998999999999926	-1.551569999999993	-1.50708	-1.4801800000000001	-1.4463199999999998	-1.4187599999999998	-1.39961	-1.36893	-1.3371999999999937	-1.3098899999999998	-1.2622	-1.2202500000000001	-1.1833499999999999	-1.13388	-1.101529999999993	-1.0710500000000001	-1.03467	-1.01057	-0.98314699999999688	-0.94620700000000002	-0.91848599999999958	-0.87984500000000565	-0.83241399999999666	-0.80024399999999996	-0.75600400000000345	-0.71245599999999998	-0.68478799999999951	-0.64672400000000474	-0.61185199999999995	-0.58722299999999539	-0.54942299999999689	-0.51361500000000004	-0.48418300000000031	-0.43906400000000173	-0.40175	-0.368035	-0.32280200000000236	-0.29056600000000032	-0.25695600000000002	-0.21535399999999999	-0.18636400000000083	-0.15135399999999999	-0.109449	-8.0474800000000027E-2	-4.1835299999999999E-2	-2.7917000000000219E-4	2.80965E-2	6.8010899999999999E-2	0.10736000000000002	0.13580700000000001	0.17784200000000044	0.21711500000000084	0.24764100000000044	0.29188000000000236	0.32837900000000242	0.3590910000000001	0.39997100000000202	0.42980800000000202	0.46064100000000002	0.500529	0.52995999999999999	0.56658699999999595	0.61234999999999995	0.64465799999999995	0.68699900000000402	0.73159399999999997	0.75998600000000005	0.79725299999999688	0.83126999999999951	0.85431900000000005	0.88916799999999596	0.92371300000000001	0.95180600000000004	0.99776699999999596	1.039909999999993	1.07498	1.12452	1.1594899999999999	1.1896599999999999	1.2248599999999998	1.2471899999999998	1.2726299999999937	1.3069599999999999	1.3334699999999937	1.3714599999999999	1.4209699999999923	1.4557099999999918	1.50301	1.5488500000000001	1.5758299999999923	1.6087100000000001	1.6346499999999999	1.65113	1.6785000000000001	1.7087399999999935	1.7343999999999937	1.781169999999993	1.8268800000000001	1.86476	1.9166099999999999	1.9512700000000001	1.9789099999999999	2.0066199999999967	2.0226899999999977	2.0407899999999999	2.0678399999999999	2.0920199999999967	2.1291099999999998	2.1800999999999999	2.2175900000000124	2.2673500000000129	2.3129699999999804	2.33853	2.3651800000000001	2.3828099999999832	2.3934599999999864	2.4118899999999832	2.4366199999999814	2.4617300000000002	2.5082	2.5550299999999977	2.5933899999999999	2.6461399999999999	2.67998	2.7041100000000156	2.72254	2.7321499999999967	2.7404199999999999	2.7541899999999999	2.7759399999999999	2.8014499999999813	2.8492199999999968	2.8939399999999997	2.9369499999999791	2.9884399999999998	3.0169899999999967	3.0394399999999977	3.0509499999999967	3.0569099999999967	3.0615700000000001	3.0689799999999998	3.0855100000000002	3.10602	3.1476199999999999	3.1967300000000001	3.23386	3.2865099999999998	3.3223799999999977	3.3421599999999967	3.35351	3.3578199999999967	3.3589599999999868	3.3627599999999869	3.371849999999974	3.3884799999999977	3.4209399999999999	3.4710299999999967	3.5092300000000001	3.5596199999999967	3.6013700000000002	3.62086	3.6322899999999967	3.6349399999999998	3.6330499999999977	3.63158	3.6360899999999967	3.6491600000000002	3.6736	3.7207300000000156	3.76064	3.8068099999999832	3.8525999999999967	3.8733300000000002	3.88476	3.8860899999999967	3.8809900000000002	3.8750799999999832	3.8751699999999967	3.8839999999999999	3.9022599999999832	3.9445999999999999	3.9877099999999999	4.0284099999999965	4.07578	4.0983900000000002	4.1090799999999996	4.1091600000000001	4.1003099999999995	4.0912500000000014	4.0856599999999998	4.0907400000000003	4.1048899999999708	4.1422600000000003	4.1862500000000002	4.2234299999999996	4.2704700000000004	4.2945099999999945	4.3036399999999997	4.3021899999999755	4.2896100000000024	4.2776100000000001	4.2665099999999985	4.2682500000000001	4.2793600000000396	4.3126799999999985	4.3556499999999998	4.3908199999999855	4.4362600000000461	4.4599700000000002	4.4670899999999945	4.4632700000000014	4.4468000000000014	4.43255	4.4164099999999999	4.4148999999999985	4.42347	4.45357	4.4946099999999998	4.5280099999999965	4.57118	4.5930799999999996	4.5982000000000003	4.5911099999999996	4.5707399999999998	4.5527899999999955	4.5329199999999945	4.5295099999999975	4.5373700000000001	4.5671999999999855	4.6049199999999653	4.6377699999999997	4.6770799999999975	4.6935199999999755	4.69564	4.6821299999999955	4.6585199999999745	4.6367500000000001	4.6145899999999616	4.6108399999999845	4.6200799999999855	4.6514600000000002	4.6832900000000004	4.7180099999999996	4.7505099999999985	4.7598399999999996	4.7567000000000004	4.7341799999999985	4.7100600000000004	4.6821999999999955	4.6608199999999718	4.6583699999999997	4.6707000000000001	4.70268	4.7300800000000001	4.7648099999999856	4.7873999999999999	4.7901899999999955	4.77813	4.7477400000000003	4.7221799999999945	4.6898200000000001	4.6726599999999996	4.6719099999999996	4.6868400000000001	4.7166899999999998	4.7418700000000014	4.7731700000000004	4.7861500000000001	4.7836900000000124	4.7612800000000002	4.7279099999999845	4.6987499999999995	4.6648199999999616	4.6512000000000002	4.6511499999999995	4.6675299999999709	4.6935299999999955	4.7175599999999855	4.7428299999999997	4.7482199999999999	4.7385900000000003	4.7059299999999995	4.6742900000000001	4.6378699999999995	4.6057499999999996	4.5956700000000001	4.5965600000000002	4.6141399999999653	4.6346699999999998	4.65862	4.6753200000000001	4.6748899999999765	4.6584299999999965	4.6200599999999845	4.5880799999999997	4.5472200000000003	4.5162199999999997	4.5065499999999998	4.5070699999999997	4.5227799999999965	4.5398100000000001	4.5607999999999995	4.5708500000000001	4.5675899999999681	4.5473799999999995	4.5059199999999855	4.4724399999999997	4.4289199999999855	4.3962300000000001	4.3848899999999755	4.3832700000000004	4.3950399999999945	4.4090500000000024	4.4261699999999999	4.4324500000000002	4.4272099999999996	4.4046500000000002	4.3608299999999955	4.3259099999999755	4.2804200000000003	4.2449699999999995	4.2314000000000034	4.2270999999999965	4.2343400000000004	4.2453000000000003	4.2584	4.2618200000000002	4.2551299999999985	4.2324400000000004	4.1872400000000001	4.1504599999999945	4.1042199999999855	4.0643899999999755	4.04772	4.0399200000000004	4.04209	4.0498500000000002	4.0588999999999995	4.0603099999999985	4.0521299999999965	4.0313100000000004	3.9861200000000001	3.9462499999999832	3.90116	3.8562199999999813	3.8354199999999832	3.8228999999999869	3.82056	3.8247200000000001	3.8296899999999967	3.8293999999999997	3.8204099999999968	3.802849999999975	3.7604899999999999	3.71428	3.67387	3.6240100000000002	3.5961499999999869	3.5790499999999832	3.5722799999999832	3.5714299999999977	3.5728699999999813	3.5709300000000002	3.56209	3.5449899999999999	3.5071400000000001	3.4570599999999967	3.4185999999999988	3.3668399999999967	3.3304099999999832	3.3108199999999832	3.2977900000000155	3.2927	3.29074	3.2864200000000001	3.2772100000000002	3.25962	3.2271400000000012	3.1757300000000002	3.1368499999999777	3.0867599999999977	3.0423	3.0204300000000002	3.00007	2.9906999999999977	2.9850300000000001	2.97838	2.9677300000000129	2.94746	2.9200200000000001	2.8697999999999997	2.8281299999999998	2.7819699999999998	2.7322299999999977	2.7053600000000002	2.6807500000000002	2.6640899999999998	2.6550399999999987	2.643590000000017	2.6240999999999999	2.6022499999999869	2.5649799999999998	2.5132300000000001	2.4752899999999967	2.4245800000000002	2.38062	2.3557199999999967	2.3289599999999977	2.3107899999999977	2.2988	2.27834	2.2524199999999968	2.2250200000000002	2.17632	2.1324299999999967	2.0907399999999998	2.03972	2.0085600000000001	1.9797	1.9525999999999999	1.9366699999999999	1.9164699999999999	1.8878199999999998	1.8630199999999999	1.8222	1.7725	1.7368399999999937	1.68659	1.64412	1.617629999999993	1.5844400000000001	1.5594999999999932	1.54101	1.510899999999993	1.480969999999993	1.4507899999999998	1.4015799999999912	1.3627100000000001	1.3217599999999998	1.2724199999999999	1.2421899999999999	1.2095399999999918	1.1754	1.1540600000000001	1.1254199999999999	1.0898199999999998	1.0630500000000001	1.020999999999993	0.97460300000000311	0.94190499999999999	0.89476900000000004	0.85412399999999999	0.82621800000000001	0.787964	0.75683400000000345	0.73184300000000346	0.69403700000000002	0.66164000000000689	0.63077700000000403	0.58446499999999446	0.54970000000000063	0.51190599999999997	0.46635200000000032	0.43617000000000156	0.400615	0.36071700000000001	0.33386500000000202	0.29787000000000202	0.25774900000000001	0.23065099999999997	0.190167	0.14887500000000001	0.11963600000000058	7.7581899999999995E-2	3.9213900000000051E-2	1.1650400000000003E-2	-3.0357300000000052E-2	-6.7673999999999998E-2	-9.7975300000000043E-2	-0.14154000000000044	-0.17645000000000041	-0.208372	-0.25015600000000004	-0.27981300000000031	-0.31290300000000032	-0.353659	-0.38262500000000038	-0.4202530000000001	-0.46494600000000008	-0.49603600000000031	-0.53845999999999949	-0.58181099999999641	-0.60883699999999996	-0.64708500000000346	-0.68200499999999997	-0.70610099999999998	-0.74245899999999998	-0.77733799999999997	-0.80575500000000311	-0.85154700000000005	-0.89247299999999596	-0.92727999999999999	-0.97621199999999997	-1.009849999999993	-1.0402499999999999	-1.07681	-1.1004400000000001	-1.1269800000000001	-1.1623800000000062	-1.1882299999999999	-1.2251699999999925	-1.2742100000000001	-1.30867	-1.3546199999999999	-1.4012399999999912	-1.4287899999999998	-1.462599999999993	-1.4907299999999932	-1.5090399999999937	-1.5376599999999998	-1.5686899999999999	-1.5958399999999935	-1.64272	-1.6874199999999999	-1.7252399999999932	-1.7767899999999999	-1.81104	-1.83975	-1.8688	-1.885899999999993	-1.9056199999999999	-1.9339500000000001	-1.9584600000000001	-1.9961900000000001	-2.0467499999999967	-2.0837500000000002	-2.1335799999999998	-2.1789299999999998	-2.2049099999999999	-2.2330000000000001	-2.2519900000000002	-2.2644700000000002	-2.2853300000000156	-2.3107399999999987	-2.3373300000000001	-2.3850899999999977	-2.4298999999999977	-2.4716299999999967	-2.5237699999999998	-2.55389	-2.57972	-2.5993200000000001	-2.6097100000000002	-2.6212499999999967	-2.6398599999999832	-2.6609200000000124	-2.6943800000000002	-2.7450800000000002	-2.7837400000000012	-2.8338699999999832	-2.88069	-2.9049700000000001	-2.9269799999999977	-2.93703	-2.9429099999999977	-2.9500599999999833	-2.9613900000000002	-2.98095	-3.0068299999999977	-3.0552899999999967	-3.09721	-3.1433599999999999	-3.1933500000000001	-3.21923	-3.2396499999999864	-3.2478899999999999	-3.2518399999999987	-3.2547100000000002	-3.26084	-3.2757100000000001	-3.2961900000000002	-3.3392199999999832	-3.38639	-3.4265499999999967	-3.4785399999999997	-3.50922	-3.5277699999999999	-3.5354699999999832	-3.5371000000000001	-3.5360899999999869	-3.5382399999999987	-3.5467900000000001	-3.5628499999999832	-3.5981900000000002	-3.6471300000000206	-3.6849699999999999	-3.73638	-3.7726699999999869	-3.7898900000000002	-3.7975099999999999	-3.79697	-3.7927999999999997	-3.7893200000000156	-3.7933900000000156	-3.8055099999999977	-3.8334699999999864	-3.8810599999999869	-3.9184999999999977	-3.9670700000000001	-4.0074199999999855	-4.0245799999999745	-4.0320499999999999	-4.0295399999999955	-4.0222299999999995	-4.0137700000000001	-4.01363	-4.0219199999999855	-4.0438999999999998	-4.0883399999999996	-4.1260699999999995	-4.1713199999999997	-4.2133700000000003	-4.2306400000000295	-4.2373700000000003	-4.2327000000000004	-4.2219799999999985	-4.2096000000000124	-4.2043299999999997	-4.2098399999999998	-4.2274699999999985	-4.2685199999999845	-4.3060900000000002	-4.3483799999999997	-4.3899999999999997	-4.4066600000000378	-4.4119400000000004	-4.4044099999999995	-4.3901599999999945	-4.3743099999999995	-4.3641799999999709	-4.3672899999999855	-4.3814399999999996	-4.4192000000000133	-4.4549199999999765	-4.4937600000000124	-4.5344999999999995	-4.5505899999999855	-4.5544499999999966	-4.5440899999999855	-4.5261799999999965	-4.5072999999999999	-4.4921799999999985	-4.49275	-4.50563	-4.5413399999999999	-4.57552	-4.6139899999999745	-4.6503999999999985	-4.6627399999999755	-4.6632400000000001	-4.6470099999999945	-4.62669	-4.6034499999999996	-4.5862200000000124	-4.5860200000000004	-4.6004199999999855	-4.6357999999999997	-4.6650599999999756	-4.7030900000000004	-4.7330600000000134	-4.7406300000000003	-4.7362300000000124	-4.7130999999999998	-4.6907999999999985	-4.6631499999999955	-4.6459299999999955	-4.6460099999999995	-4.6629199999999615	-4.69679	-4.7248199999999745	-4.7612399999999999	-4.7810700000000024	-4.7830199999999996	-4.7695600000000002	-4.7402300000000004	-4.7152200000000004	-4.6843399999999855	-4.6709499999999995	-4.6721599999999945	-4.6911099999999966	-4.7216500000000003	-4.7485299999999997	-4.7802400000000134	-4.7915999999999999	-4.7884200000000003	-4.7647499999999985	-4.7338100000000001	-4.7038900000000003	-4.6725699999999986	-4.6622499999999985	-4.6640999999999755	-4.6841399999999718	-4.7098199999999997	-4.7366100000000024	-4.7615099999999995	-4.7659699999999985	-4.7551600000000001	-4.72227	-4.6926199999999945	-4.6556699999999998	-4.6268699999999985	-4.6190799999999985	-4.6222099999999955	-4.6427099999999975	-4.6627399999999755	-4.6886400000000004	-4.7054400000000003	-4.7047699999999999	-4.6863599999999996	-4.6482999999999999	-4.6174499999999945	-4.5764899999999997	-4.5495900000000002	-4.54216	-4.5450900000000001	-4.5635799999999955	-4.5813899999999999	-4.6040399999999755	-4.6129999999999765	-4.6086200000000002	-4.5840399999999955	-4.5430299999999999	-4.5103600000000004	-4.4665600000000003	-4.44015	-4.4318400000000295	-4.4334400000000134	-4.4487399999999999	-4.4637200000000004	-4.48203	-4.4861500000000003	-4.4793800000000124	-4.4512800000000023	-4.4080199999999996	-4.3737500000000002	-4.3276099999999955	-4.2994199999999996	-4.2890500000000014	-4.2881900000000002	-4.2993899999999998	-4.3113900000000003	-4.3254499999999965	-4.3267799999999985	-4.3184699999999996	-4.2893600000000331	-4.2439099999999996	-4.2085099999999995	-4.1603799999999955	-4.1284099999999855	-4.1152099999999985	-4.1111899999999855	-4.1175399999999671	-4.1264099999999955	-4.1365600000000002	-4.1361400000000001	-4.1268599999999855	-4.0988199999999955	-4.0516399999999999	-4.0151299999999965	-3.9661	-3.9286399999999997	-3.9122499999999736	-3.9042399999999997	-3.9053399999999998	-3.91092	-3.9172899999999977	-3.9155499999999832	-3.9053200000000001	-3.88008	-3.832479999999975	-3.7939400000000001	-3.7458800000000001	-3.7021299999999999	-3.68187	-3.6684100000000002	-3.6650800000000001	-3.6669	-3.6695600000000002	-3.6667700000000001	-3.6555499999999967	-3.6347800000000001	-3.58955	-3.5451899999999998	-3.5022499999999832	-3.4524999999999832	-3.4260299999999977	-3.40706	-3.3992699999999818	-3.3964599999999749	-3.39566999999998	-3.3912299999999869	-3.3794899999999832	-3.3605200000000002	-3.3194699999999777	-3.2702200000000001	-3.23102	-3.1786300000000001	-3.14364	-3.1227200000000002	-3.1079200000000156	-3.1015199999999998	-3.0974900000000001	-3.0911200000000001	-3.07823	-3.05911	-3.0228899999999967	-2.9714199999999868	-2.9330699999999967	-2.881459999999985	-2.8390399999999967	-2.8168699999999744	-2.79488	-2.7830900000000156	-2.7758499999999864	-2.7665500000000001	-2.7487200000000156	-2.72864	-2.6919200000000001	-2.6402899999999998	-2.6022099999999977	-2.5511499999999967	-2.50725	-2.4826499999999823	-2.4569599999999832	-2.4401799999999998	-2.4294399999999987	-2.4112799999999832	-2.38659	-2.3603399999999999	-2.3123499999999764	-2.2674099999999999	-2.2280500000000001	-2.1762299999999977	-2.14344	-2.1156799999999967	-2.0891799999999998	-2.0738300000000001	-2.0558899999999967	-2.02908	-2.0049600000000001	-1.9661600000000001	-1.91577	-1.8795599999999999	-1.8295899999999998	-1.785369999999993	-1.75888	-1.72654	-1.7020199999999999	-1.6849799999999999	-1.65709	-1.627529999999993	-1.59897	-1.55023	-1.50891	-1.4692899999999998	-1.4189199999999937	-1.38737	-1.3558599999999998	-1.3223499999999999	-1.301569999999993	-1.2752199999999998	-1.2407599999999999	-1.2143699999999937	-1.1736800000000001	-1.1258699999999937	-1.09273	-1.045469999999993	-1.0030999999999928	-0.97551900000000002	-0.93823999999999996	-0.90724300000000002	-0.88511099999999643	-0.84935099999999997	-0.81581499999999996	-0.78558299999999537	-0.73901799999999951	-0.70198700000000003	-0.66485500000000552	-0.61821199999999998	-0.58698499999999643	-0.5527069999999995	-0.51338599999999956	-0.48696200000000173	-0.45314600000000005	-0.41342400000000173	-0.38509300000000002	-0.34474700000000003	-0.30210200000000031	-0.27210100000000004	-0.22931399999999999	-0.18999100000000133	-0.162609	-0.121438	-8.4645000000000067E-2	-5.5537700000000023E-2	-1.3135300000000001E-2	2.2096299999999999E-2	5.3609299999999985E-2	9.6301600000000015E-2	0.12745699999999999	0.16104900000000041	0.20279800000000095	0.23229800000000092	0.269202	0.31320300000000001	0.34373800000000004	0.38475200000000032	0.42795700000000031	0.45638100000000031	0.49538000000000287	0.53141499999999642	0.55646499999999677	0.59410299999999538	0.62950099999999998	0.65806299999999951	0.70342499999999997	0.74345700000000003	0.7776360000000031	0.82589900000000405	0.860012	0.89171999999999996	0.92930800000000002	0.95346500000000001	0.981823	1.0183	1.045229999999993	1.08371	1.1318199999999998	1.1652899999999999	1.2117999999999893	1.2568599999999999	1.2844100000000001	1.3195299999999925	1.3479599999999998	1.36663	1.3970199999999999	1.4284299999999925	1.456229999999993	1.503339999999993	1.5466299999999937	1.5848	1.63591	1.6693499999999999	1.6993199999999999	1.7294999999999912	1.7474199999999998	1.7689699999999937	1.7985800000000001	1.82334	1.8620500000000069	1.9120200000000001	1.9485500000000069	1.9986400000000062	2.0432100000000002	2.0696099999999977	2.0990199999999977	2.1189800000000001	2.1328099999999832	2.1556099999999967	2.1815300000000128	2.2091599999999998	2.2574399999999999	2.3006899999999977	2.34354	2.39533	2.4256199999999977	2.4529099999999864	2.4737	2.4845999999999999	2.4987300000000001	2.5203000000000002	2.54176	2.5796899999999967	2.6302499999999869	2.6678000000000002	2.7203300000000175	2.7635200000000206	2.7872300000000156	2.8092399999999977	2.8197899999999967	2.8264999999999967	2.8352799999999818	2.851649999999974	2.8712299999999868	2.9070200000000002	2.9575399999999998	2.9954099999999833	3.0476700000000001	3.0910199999999977	3.1135100000000002	3.1319699999999977	3.1390699999999967	3.1429999999999998	3.1485099999999999	3.1575899999999999	3.1748699999999968	3.2029800000000002	3.2517999999999998	3.2916099999999977	3.3400699999999977	3.38788	3.4114099999999832	3.4291299999999998	3.4350299999999967	3.43640999999998	3.43709	3.4419900000000001	3.4552699999999832	3.4760399999999967	3.5200800000000001	3.5647899999999999	3.6067800000000001	3.6573600000000002	3.6840899999999999	3.7010100000000001	3.7062599999999977	3.7049300000000156	3.7017199999999999	3.7020900000000001	3.7099299999999999	3.7257899999999999	3.7632400000000001	3.8101799999999977	3.8483999999999998	3.8993399999999987	3.9308099999999859	3.94598	3.9507499999999967	3.94672	3.94035	3.9348999999999967	3.9385399999999997	3.9504299999999977	3.98129	4.0278799999999855	4.0644199999999708	4.1137999999999995	4.1482000000000001	4.1624799999999755	4.1665699999999966	4.15984	4.1504499999999975	4.1397000000000004	4.1394399999999996	4.1477499999999985	4.17347	4.2180999999999997	4.2534900000000002	4.3004699999999998	4.3358400000000001	4.3491499999999998	4.3520499999999975	4.3422499999999999	4.3297600000000003	4.3145999999999765	4.31006	4.3157399999999955	4.3380400000000003	4.3802599999999998	4.4144699999999997	4.4592400000000332	4.4931700000000001	4.50474	4.50556	4.4917899999999999	4.4762700000000359	4.4571199999999855	4.4488799999999999	4.45296	4.4739300000000002	4.5139499999999995	4.5464900000000004	4.5894199999999996	4.6192299999999999	4.6277999999999855	4.6252599999999955	4.6064499999999997	4.58805	4.5650499999999985	4.5548099999999945	4.5580499999999997	4.5792800000000033	4.6169299999999955	4.6477899999999845	4.6884699999999997	4.7120999999999995	4.7169499999999998	4.7092100000000023	4.6852	4.6638799999999945	4.6374799999999965	4.6269999999999945	4.6311600000000004	4.6557099999999965	4.6896700000000004	4.7202700000000002	4.7562600000000295	4.7705500000000001	4.7706400000000295	4.7530900000000003	4.7259899999999755	4.7000299999999999	4.6727299999999996	4.6650299999999945	4.6700600000000003	4.6954199999999755	4.7241599999999755	4.7555799999999975	4.78505	4.7926599999999997	4.7872000000000003	4.7608299999999995	4.73475	4.70275	4.6755499999999985	4.6688499999999955	4.6739299999999995	4.6982799999999996	4.7229599999999845	4.7533399999999997	4.7762200000000332	4.7791399999999999	4.7667900000000003	4.7338700000000014	4.7056800000000001	4.66866	4.6438199999999945	4.6383299999999998	4.6441699999999955	4.6674099999999745	4.68886	4.71685	4.7315399999999999	4.7291499999999997	4.7061700000000002	4.6692499999999999	4.6385499999999995	4.59856	4.5781400000000003	4.5736400000000295	4.58094	4.6021799999999855	4.6213299999999995	4.6446299999999985	4.6506499999999997	4.6436900000000003	4.6131199999999755	4.5749599999999955	4.5408099999999996	4.4994199999999998	4.4806400000000295	4.4752000000000134	4.4815800000000001	4.4993600000000331	4.5162000000000004	4.5339400000000003	4.5353199999999996	4.5250099999999955	4.4900399999999996	4.4506700000000023	4.4138099999999998	4.3705600000000002	4.3510499999999999	4.34368	4.34734	4.3614199999999945	4.3753099999999998	4.3883299999999998	4.3870299999999975	4.3748499999999995	4.3377699999999999	4.2962300000000004	4.2582300000000002	4.2123499999999998	4.1901899999999745	4.1800299999999995	4.18025	4.1903499999999996	4.2008900000000002	4.2100799999999996	4.2071099999999975	4.1942299999999975	4.1570199999999708	4.1125899999999671	4.0748600000000001	4.0260099999999985	3.99918	3.9859	3.9824999999999977	3.9879600000000002	3.9950399999999977	4.0009699999999997	3.9969899999999967	3.9840800000000001	3.94896	3.90157	3.8642799999999977	3.8131900000000001	3.7800600000000002	3.7636400000000001	3.7560599999999869	3.7562899999999977	3.75996	3.76275	3.7580499999999977	3.7450000000000001	3.7137699999999998	3.6644700000000001	3.6268399999999987	3.5757699999999977	3.5351900000000001	3.5162699999999814	3.5020899999999977	3.4977999999999998	3.49777	3.4974499999999868	3.4921699999999967	3.4779200000000001	3.4541399999999998	3.4062699999999841	3.3649100000000001	3.3182399999999967	3.2694100000000001	3.2443400000000002	3.2238099999999998	3.2149999999999999	3.2105600000000001	3.2071800000000175	3.2007800000000124	3.1853300000000151	3.1638700000000002	3.11917	3.0718999999999967	3.0310399999999977	2.9786799999999967	2.9466399999999977	2.9235099999999998	2.9072900000000002	2.8995899999999977	2.8931900000000002	2.8846499999999864	2.8665099999999977	2.8449399999999998	2.8022099999999832	2.75292	2.7139099999999998	2.661	2.6239499999999998	2.5998699999999832	2.5773999999999999	2.5644999999999998	2.5539700000000001	2.5362799999999832	2.51335	2.4837500000000001	2.43363	2.3933900000000001	2.3466699999999832	2.29691	2.2699300000000155	2.2413900000000151	2.21814	2.2051900000000129	2.1867299999999998	2.1606700000000001	2.1368599999999813	2.0937800000000002	2.0449299999999999	2.0081600000000002	1.9558500000000001	1.9160900000000001	1.88974	1.8587400000000001	1.8380399999999999	1.8209299999999937	1.79297	1.7664	1.7339099999999923	1.6835800000000001	1.6462100000000062	1.6012899999999999	1.5523100000000001	1.5238199999999937	1.4910299999999925	1.4605699999999933	1.441889999999993	1.41448	1.3816599999999999	1.3553500000000001	1.31088	1.265169999999993	1.23054	1.18109	1.14273	1.1141099999999999	1.07755	1.0509500000000001	1.02637	0.9906129999999963	0.96155199999999996	0.92610499999999996	0.87854600000000005	0.84472600000000064	0.80230400000000002	0.75687900000000519	0.72807900000000403	0.69137599999999999	0.65519900000000553	0.63070900000000474	0.59494000000000002	0.55810899999999997	0.52951799999999538	0.4856990000000001	0.4457850000000001	0.41504800000000008	0.36994200000000038	0.33381700000000242	0.30316800000000038	0.26175100000000001	0.23034700000000041	0.19846800000000095	0.15659200000000095	0.126308	8.9839100000000005E-2	4.6894900000000024E-2	1.7865900000000001E-2	-2.0592699999999978E-2	-6.1837600000000034E-2	-8.9853200000000022E-2	-0.13014200000000001	-0.17126800000000084	-0.20036499999999999	-0.24357799999999999	-0.28288900000000156	-0.31167200000000173	-0.35309200000000002	-0.38661400000000173	-0.41426800000000008	-0.45457800000000032	-0.48687200000000241	-0.51899799999999996	-0.56510800000000005	-0.59923799999999539	-0.63775100000000473	-0.68462699999999999	-0.71445000000000003	-0.74999100000000474	-0.78708	-0.810423	-0.84306199999999998	-0.87964600000000404	-0.90644100000000005	-0.94906699999999689	-0.99420599999999959	-1.0272299999999925	-1.0756999999999926	-1.11585	-1.14422	-1.1805000000000001	-1.2066599999999998	-1.228329999999993	-1.2616699999999923	-1.2907	-1.32324	-1.371799999999993	-1.409219999999993	-1.4525199999999998	-1.5015999999999912	-1.531199999999993	-1.5637999999999925	-1.5930800000000001	-1.6109100000000001	-1.6363799999999999	-1.6669799999999999	-1.6926000000000001	-1.7362199999999999	-1.783439999999993	-1.8202	-1.8719399999999937	-1.9110400000000001	-1.9382800000000069	-1.9678500000000001	-1.9857899999999999	-2.00217	-2.0278900000000002	-2.0525599999999864	-2.0851600000000001	-2.1349800000000001	-2.1736499999999968	-2.2211400000000001	-2.2705299999999999	-2.2981199999999999	-2.3267699999999967	-2.3471700000000002	-2.3585499999999864	-2.3761299999999967	-2.40015	-2.4230999999999998	-2.4668999999999977	-2.5150599999999832	-2.5532699999999977	-2.6073200000000156	-2.6445400000000001	-2.6687799999999999	-2.6899799999999998	-2.7010000000000001	-2.7090999999999998	-2.7226599999999967	-2.7436900000000128	-2.7675800000000184	-2.8144999999999967	-2.859659999999975	-2.9012499999999832	-2.95458	-2.9847999999999999	-3.0082900000000001	-3.0219499999999977	-3.0282100000000001	-3.0332599999999967	-3.0408399999999998	-3.056849999999975	-3.0766399999999967	-3.11829	-3.1665100000000002	-3.2052100000000001	-3.2591800000000002	-3.29434	-3.3141999999999987	-3.3269799999999967	-3.3316699999999768	-3.3331499999999967	-3.33711	-3.3459399999999997	-3.3618899999999967	-3.3945999999999987	-3.4438200000000001	-3.4798299999999927	-3.5311599999999967	-3.5740699999999967	-3.5938099999999977	-3.6077100000000129	-3.6112499999999832	-3.61	-3.6084000000000001	-3.6123799999999977	-3.6244499999999977	-3.6472699999999998	-3.6928199999999967	-3.73299	-3.7791399999999999	-3.8265599999999869	-3.84829	-3.8624599999999814	-3.8652099999999967	-3.8609599999999977	-3.8553199999999967	-3.8542599999999818	-3.8616599999999832	-3.8782399999999977	-3.9180099999999967	-3.96191	-4.0017800000000001	-4.05084	-4.0763900000000124	-4.0894399999999997	-4.0912300000000004	-4.0836600000000134	-4.0748999999999995	-4.0680099999999975	-4.0716800000000024	-4.0843799999999995	-4.1190299999999995	-4.1630499999999975	-4.2001499999999998	-4.2484500000000001	-4.2757399999999999	-4.2868899999999996	-4.2873700000000001	-4.2763700000000124	-4.26464	-4.25237	-4.25265	-4.2623199999999946	-4.2930599999999997	-4.3357000000000001	-4.3693299999999997	-4.4160000000000004	-4.4437300000000004	-4.4533000000000014	-4.4521499999999996	-4.4375999999999998	-4.4229599999999945	-4.4058599999999997	-4.4026600000000133	-4.4098500000000014	-4.4376400000000134	-4.4781899999999997	-4.5119899999999955	-4.5562300000000002	-4.5807500000000001	-4.5876599999999996	-4.5831400000000002	-4.56426	-4.5465299999999997	-4.5256299999999996	-4.5203699999999998	-4.5270599999999845	-4.5550899999999945	-4.5924699999999996	-4.6240799999999709	-4.6650599999999756	-4.6846699999999997	-4.6886200000000002	-4.6788099999999995	-4.6559299999999855	-4.6347399999999945	-4.6109099999999845	-4.6047199999999755	-4.6123399999999855	-4.6417799999999998	-4.6739199999999945	-4.7085999999999997	-4.7432300000000014	-4.7547899999999945	-4.7539400000000001	-4.7347400000000004	-4.7107400000000004	-4.6833799999999997	-4.6597	-4.6551799999999846	-4.6636600000000001	-4.6928199999999745	-4.7206299999999999	-4.7554600000000002	-4.7830000000000004	-4.7890800000000002	-4.7824200000000001	-4.7555899999999856	-4.7303600000000134	-4.6977999999999955	-4.6752099999999999	-4.6714099999999998	-4.6802900000000003	-4.7080000000000002	-4.7327700000000004	-4.7656400000000003	-4.7859699999999998	-4.7877299999999998	-4.7736300000000034	-4.7411700000000003	-4.71387	-4.6773899999999955	-4.6567999999999996	-4.65334	-4.6625399999999653	-4.6880199999999945	-4.7104499999999998	-4.7399300000000002	-4.7528600000000001	-4.7500600000000004	-4.7264099999999996	-4.69116	-4.6604299999999945	-4.6219599999999845	-4.6043699999999985	-4.6010799999999996	-4.6110600000000002	-4.6335199999999945	-4.6541499999999845	-4.67835	-4.6839999999999975	-4.6757400000000002	-4.6433600000000004	-4.6092700000000004	-4.5738899999999996	-4.5347099999999996	-4.5189199999999845	-4.5148099999999856	-4.5240999999999945	-4.5427900000000001	-4.5615499999999995	-4.5796600000000396	-4.5805999999999996	-4.5695399999999955	-4.5334700000000003	-4.49735	-4.4583399999999997	-4.4175199999999855	-4.4008700000000003	-4.39506	-4.4014400000000133	-4.4165099999999997	-4.4316400000000442	-4.4454500000000001	-4.4442000000000004	-4.4311400000000134	-4.3928599999999856	-4.3544699999999965	-4.3143099999999945	-4.2705900000000003	-4.2514099999999999	-4.2428900000000001	-4.2452500000000004	-4.2567899999999996	-4.2690099999999997	-4.2786300000000024	-4.2753899999999998	-4.2612899999999998	-4.2218799999999996	-4.1804600000000001	-4.1424399999999855	-4.0950999999999995	-4.0717400000000294	-4.0595099999999995	-4.0578399999999855	-4.0652099999999995	-4.0736700000000114	-4.0803700000000003	-4.0763000000000034	-4.0627299999999975	-4.0251099999999855	-3.9796999999999967	-3.94156	-3.8912099999999832	-3.8622099999999864	-3.8468699999999814	-3.8413999999999997	-3.8438499999999967	-3.8488099999999967	-3.8524399999999823	-3.8475899999999998	-3.8342299999999967	-3.7997800000000002	-3.7514399999999997	-3.71401	-3.6620200000000001	-3.6259399999999999	-3.6076299999999999	-3.5970900000000001	-3.5945900000000002	-3.5960799999999868	-3.5965799999999977	-3.5910399999999987	-3.5779299999999998	-3.5489799999999998	-3.4996999999999967	-3.46123	-3.4109999999999987	-3.3663599999999967	-3.3443299999999998	-3.3265199999999977	-3.32009	-3.31758	-3.3149499999999832	-3.3086599999999864	-3.2931400000000002	-3.2690199999999998	-3.2213599999999998	-3.1790599999999967	-3.1332499999999968	-3.0829599999999977	-3.0560099999999832	-3.0330699999999977	-3.02094	-3.0148299999999977	-3.0091700000000001	-3.0012399999999997	-2.9836299999999998	-2.9613100000000001	-2.9161699999999864	-2.8691	-2.8282099999999977	-2.7755200000000002	-2.7427199999999998	-2.71801	-2.6984599999999968	-2.6880799999999998	-2.6787700000000001	-2.66364	-2.6418399999999997	-2.6131300000000124	-2.5633599999999999	-2.5227900000000001	-2.47593	-2.4258599999999833	-2.3979200000000001	-2.3698999999999977	-2.3483900000000002	-2.3366499999999695	-2.3196499999999745	-2.2952499999999967	-2.2721399999999998	-2.22925	-2.1803400000000002	-2.14324	-2.09043	-2.0508299999999977	-2.02589	-1.9957199999999999	-1.9759100000000001	-1.9602700000000062	-1.9341900000000001	-1.9080800000000069	-1.8769199999999999	-1.82664	-1.7884199999999999	-1.7434999999999912	-1.69374	-1.66496	-1.63287	-1.603329999999993	-1.5856299999999925	-1.5600799999999999	-1.5283899999999999	-1.50271	-1.4588299999999923	-1.41215	-1.37721	-1.32717	-1.2879399999999925	-1.2597499999999935	-1.2240599999999999	-1.1980800000000078	-1.17513	-1.1408799999999999	-1.1120500000000069	-1.0774599999999999	-1.0293899999999998	-0.99461699999999642	-0.95184500000000405	-0.905497	-0.87645799999999996	-0.84050100000000005	-0.80511199999999949	-0.78157399999999688	-0.74749100000000346	-0.71121599999999996	-0.68301999999999996	-0.63917500000000405	-0.59793699999999539	-0.565222	-0.51917400000000002	-0.48289700000000002	-0.45218000000000008	-0.41157000000000032	-0.38136700000000173	-0.35038500000000156	-0.30956500000000031	-0.27968300000000001	-0.24296200000000107	-0.19918	-0.170574	-0.13150300000000001	-8.9237900000000064E-2	-6.0997500000000024E-2	-2.1505699999999999E-2	1.9034400000000003E-2	4.7295600000000014E-2	8.9086300000000063E-2	0.12837999999999997	0.15705100000000041	0.19904800000000084	0.23416300000000001	0.262434	0.30375000000000002	0.33702600000000288	0.36849900000000002	0.41386300000000031	0.447793	0.48479900000000004	0.53115000000000001	0.56028500000000003	0.59546199999999527	0.63435100000000311	0.65905700000000345	0.692133	0.72999800000000403	0.75692099999999995	0.79817300000000002	0.84338800000000003	0.87554299999999996	0.92273300000000003	0.96409100000000403	0.99101699999999537	1.0284199999999999	1.05758	1.0803100000000001	1.1145700000000001	1.14524	1.1761600000000001	1.2239299999999877	1.2619299999999893	1.30321	1.3526	1.3822099999999999	1.4148599999999998	1.446739999999993	1.4661199999999999	1.491849999999993	1.5236499999999937	1.54915	1.5906199999999999	1.63856	1.6742699999999999	1.7249999999999925	1.7667899999999999	1.7941100000000001	1.82568	1.8468899999999999	1.8639599999999998	1.8905700000000001	1.9166500000000062	1.94763	1.9967400000000062	2.0360599999999813	2.0818099999999977	2.1322099999999864	2.1610999999999998	2.1908300000000001	2.21387	2.2265600000000001	2.2452000000000001	2.2702599999999977	2.2932700000000001	2.3360999999999832	2.3845200000000002	2.4220899999999967	2.4760099999999832	2.5149999999999997	2.5398999999999967	2.5636000000000001	2.5765699999999967	2.5867100000000001	2.6037900000000156	2.62548	2.6527399999999997	2.7019000000000002	2.7429000000000001	2.7887000000000124	2.8405399999999998	2.8681000000000001	2.8925999999999967	2.9062499999999813	2.9126599999999749	2.9196699999999813	2.9294699999999967	2.9481600000000001	2.9712799999999864	3.0177399999999999	3.0622799999999977	3.1045500000000001	3.1576200000000001	3.18676	3.2089900000000156	3.2197800000000001	3.2246000000000001	3.2274000000000012	3.23325	3.2462300000000002	3.264590000000017	3.3047900000000001	3.3526299999999813	3.3911699999999967	3.4449700000000001	3.4798099999999832	3.4994999999999967	3.5097999999999998	3.5126999999999864	3.5120899999999864	3.51356	3.52067	3.5351499999999967	3.5674399999999999	3.6157599999999968	3.65306	3.7050200000000002	3.7450600000000001	3.7640400000000001	3.7744200000000001	3.7755800000000002	3.77203	3.7679700000000156	3.7709899999999998	3.7815300000000156	3.806649999999975	3.8525899999999869	3.8901999999999997	3.9386099999999868	3.9821800000000001	4.0014900000000004	4.0116600000000124	4.0112500000000004	4.0046200000000001	3.9960799999999832	3.9944399999999987	4.0015400000000003	4.0208299999999975	4.0630899999999945	4.1014499999999998	4.1460799999999995	4.1908599999999945	4.2105799999999975	4.21983	4.2176499999999999	4.2075199999999855	4.1955099999999845	4.1883600000000003	4.1926099999999975	4.2079599999999955	4.2466200000000134	4.2850999999999999	4.3265099999999945	4.3705799999999995	4.3898599999999997	4.3974399999999845	4.3927799999999975	4.3788999999999998	4.3637600000000001	4.3516399999999997	4.3533400000000002	4.3664499999999995	4.4025999999999996	4.4393800000000034	4.4792300000000331	4.5208299999999975	4.5379699999999996	4.5431099999999995	4.5345299999999975	4.5173399999999955	4.4985200000000001	4.4825699999999999	4.48238	4.4950999999999999	4.5302300000000004	4.5636200000000002	4.6034799999999985	4.6404699999999997	4.6536200000000001	4.6551999999999945	4.6406400000000003	4.6210799999999965	4.5975699999999975	4.5796400000000341	4.5788599999999997	4.5936700000000004	4.62866	4.6585799999999855	4.6985799999999855	4.7275499999999955	4.7351200000000002	4.7309700000000001	4.7086899999999998	4.6871399999999745	4.6587699999999996	4.6420299999999965	4.6417299999999999	4.6575699999999856	4.69062	4.7184299999999997	4.7562899999999999	4.7776399999999999	4.7808900000000003	4.7700100000000001	4.7421299999999995	4.7178099999999965	4.6858399999999945	4.6706200000000004	4.67035	4.6863000000000001	4.71645	4.7413700000000034	4.7756700000000034	4.7913399999999999	4.79155	4.7746700000000004	4.7433399999999999	4.7160700000000002	4.6812500000000004	4.6655999999999755	4.664319999999968	4.6782500000000002	4.70512	4.7292500000000004	4.7592300000000014	4.7696899999999998	4.7659699999999985	4.7408000000000001	4.7078699999999998	4.6777600000000001	4.6411799999999985	4.6264099999999955	4.6242899999999745	4.6371599999999855	4.6604499999999955	4.6828199999999756	4.7076399999999996	4.7129699999999985	4.7037399999999998	4.6707799999999997	4.6386700000000003	4.6008999999999975	4.5651099999999945	4.5525099999999945	4.55044	4.5634299999999985	4.58155	4.6028399999999845	4.6210399999999945	4.6216400000000002	4.6073399999999856	4.5692599999999999	4.5364000000000004	4.4947499999999998	4.4586199999999998	4.4456500000000014	4.4424999999999999	4.4530700000000003	4.4677199999999955	4.4863300000000024	4.49885	4.4966600000000332	4.4794800000000023	4.43851	4.4040999999999997	4.3602299999999996	4.3217999999999996	4.3069299999999995	4.30152	4.3081099999999966	4.3201899999999718	4.33521	4.3431899999999946	4.3389600000000002	4.3200799999999955	4.2770799999999998	4.2410199999999998	4.1958299999999955	4.1543499999999955	4.1370699999999996	4.1287799999999955	4.1311	4.1399400000000002	4.1509399999999745	4.1556899999999946	4.1497999999999999	4.1313500000000003	4.0877400000000002	4.0491599999999996	4.0043899999999955	3.9586599999999832	3.9379499999999967	3.92543	3.92361	3.9289499999999977	3.9357499999999832	3.93798	3.9309499999999868	3.91377	3.8712399999999967	3.8279999999999998	3.7884000000000002	3.7379600000000002	3.7113800000000001	3.6942399999999997	3.6881400000000002	3.6887400000000001	3.6917300000000002	3.6918399999999987	3.6845599999999998	3.6689300000000156	3.6305299999999998	3.5826599999999869	3.5442499999999977	3.49133	3.4569999999999967	3.4375200000000001	3.4258699999999869	3.4219499999999967	3.4214599999999868	3.4188299999999967	3.4110499999999777	3.3954099999999832	3.3619599999999967	3.3119299999999967	3.2740300000000002	3.2217099999999999	3.17937	3.1572300000000002	3.13829	3.1307999999999998	3.1267900000000002	3.1212900000000001	3.1126899999999869	3.0952099999999967	3.0673900000000156	3.0180099999999968	2.9779599999999977	2.9295200000000001	2.88043	2.8543599999999967	2.8297300000000001	2.815459999999975	2.8082799999999977	2.8001800000000001	2.7869899999999999	2.76668	2.7374700000000001	2.6876199999999999	2.64906	2.6017800000000002	2.5516499999999804	2.5239799999999999	2.4965599999999832	2.4766099999999813	2.4659900000000001	2.4509099999999977	2.4285100000000002	2.4062999999999977	2.36469	2.3152999999999859	2.2780499999999977	2.2249699999999999	2.1845400000000001	2.1598999999999977	2.1305299999999998	2.1116099999999967	2.0973899999999999	2.07328	2.0478100000000001	2.0179499999999977	1.9679	1.9288000000000001	1.883999999999993	1.8334699999999937	1.8043400000000001	1.7729199999999998	1.7442899999999999	1.727549999999993	1.7038799999999923	1.6734500000000001	1.6496599999999999	1.6073	1.559229999999993	1.5241899999999999	1.4738299999999891	1.4328799999999937	1.4052899999999937	1.37036	1.3445	1.3234899999999998	1.2910599999999999	1.2625	1.230939999999993	1.18272	1.14588	1.1041799999999999	1.0561799999999999	1.02721	0.99303399999999642	0.957372	0.93434600000000001	0.90341599999999689	0.86712000000000344	0.83972200000000063	0.79769699999999999	0.75354299999999996	0.72111800000000004	0.67487600000000403	0.63547500000000345	0.60632900000000345	0.56664300000000345	0.53467500000000345	0.50725999999999949	0.46784100000000001	0.43614600000000031	0.40231600000000173	0.35735400000000173	0.32530400000000254	0.28681700000000032	0.24297900000000044	0.21393700000000127	0.17612700000000001	0.13554600000000044	0.10799300000000053	6.8651799999999999E-2	2.8600299999999999E-2	3.3827100000000207E-4	-4.1463700000000013E-2	-7.9235399999999998E-2	-0.10755199999999998	-0.14949700000000127	-0.18496200000000113	-0.21484400000000095	-0.25922200000000001	-0.29465600000000008	-0.32839400000000202	-0.37422400000000156	-0.40580300000000002	-0.440417	-0.48085400000000167	-0.50697899999999996	-0.54047199999999951	-0.57957999999999998	-0.60681000000000063	-0.64681200000000005	-0.69189800000000345	-0.72330000000000005	-0.76899900000000565	-0.81127300000000002	-0.83951500000000001	-0.87783800000000345	-0.90864400000000345	-0.93221199999999949	-0.96759899999999999	-0.99915299999999596	-1.0297299999999912	-1.0768899999999999	-1.1147400000000001	-1.15483	-1.203959999999993	-1.2351099999999937	-1.26857	-1.3016999999999925	-1.32209	-1.34934	-1.3821000000000001	-1.4079299999999861	-1.4495899999999937	-1.49681	-1.53213	-1.5825	-1.6240399999999999	-1.651929999999993	-1.6847300000000001	-1.7070999999999923	-1.72461	-1.75244	-1.77938	-1.80837	-1.85673	-1.8968400000000001	-1.9407399999999999	-1.9917800000000001	-2.0219499999999977	-2.0524899999999864	-2.0779399999999999	-2.0920199999999967	-2.1115900000000001	-2.1376499999999967	-2.1606999999999998	-2.20228	-2.2509999999999999	-2.2879900000000206	-2.3414999999999977	-2.3823699999999977	-2.4078900000000001	-2.4340399999999978	-2.4489800000000002	-2.4602399999999998	-2.4793699999999967	-2.5016699999999967	-2.5294300000000001	-2.5786399999999987	-2.6192499999999832	-2.6652200000000001	-2.7171799999999999	-2.7451300000000156	-2.7709100000000002	-2.7865799999999998	-2.7940200000000002	-2.80233	-2.8156399999999859	-2.8351299999999977	-2.8625699999999967	-2.9116599999999777	-2.9516999999999967	-2.9989399999999997	-3.0499499999999977	-3.0761699999999967	-3.0988599999999868	-3.1091600000000001	-3.1142499999999869	-3.1189999999999998	-3.1263800000000002	-3.1423399999999999	-3.1636700000000002	-3.208530000000017	-3.25345	-3.2949999999999999	-3.34822	-3.3776099999999967	-3.3986299999999967	-3.4078300000000001	-3.4110099999999832	-3.4115399999999987	-3.4153899999999977	-3.4252699999999967	-3.4418699999999967	-3.4798899999999864	-3.5273800000000128	-3.5654399999999997	-3.6189499999999977	-3.6540499999999967	-3.6728399999999977	-3.6818599999999977	-3.6829800000000001	-3.6803499999999998	-3.67875	-3.6839400000000002	-3.6965999999999997	-3.7271300000000229	-3.7743799999999998	-3.8112399999999864	-3.8626699999999832	-3.9021300000000001	-3.92028	-3.9291999999999998	-3.9284300000000001	-3.9228699999999832	-3.9159199999999967	-3.9171200000000002	-3.9258399999999987	-3.9500899999999977	-3.9948999999999977	-4.0315200000000004	-4.0797700000000034	-4.1216900000000001	-4.1397199999999996	-4.1480399999999955	-4.1453199999999955	-4.1366600000000124	-4.1254099999999845	-4.1216400000000002	-4.1273299999999855	-4.14682	-4.1884899999999945	-4.2249099999999755	-4.2702400000000331	-4.3123299999999976	-4.3298199999999945	-4.3368099999999998	-4.3315799999999998	-4.3195699999999997	-4.3046299999999995	-4.2958099999999995	-4.2991299999999999	-4.3157299999999985	-4.3547399999999845	-4.3898900000000003	-4.4331700000000014	-4.4733900000000295	-4.4892000000000332	-4.4940199999999955	-4.48515	-4.4699	-4.4512300000000034	-4.4382800000000024	-4.4397500000000134	-4.4554	-4.4927400000000004	-4.5256600000000002	-4.5679999999999845	-4.6039799999999955	-4.6165699999999985	-4.6180199999999845	-4.6037400000000002	-4.5857200000000002	-4.5627999999999975	-4.5475399999999855	-4.5483099999999999	-4.5655599999999845	-4.6018999999999997	-4.6323299999999996	-4.6740099999999956	-4.7024099999999995	-4.7101199999999945	-4.7062800000000014	-4.6850699999999996	-4.6645699999999755	-4.6372400000000003	-4.6226099999999946	-4.6234599999999855	-4.6416300000000001	-4.6756500000000001	-4.70444	-4.7435999999999998	-4.7647099999999956	-4.7683299999999997	-4.7589199999999945	-4.7326100000000002	-4.7091900000000004	-4.6783200000000003	-4.6639199999999681	-4.6641499999999745	-4.6810900000000002	-4.7120999999999995	-4.7391899999999998	-4.7747299999999999	-4.7907799999999998	-4.7914199999999996	-4.77494	-4.7451099999999995	-4.7183000000000002	-4.6848899999999745	-4.6710799999999999	-4.6707599999999996	-4.68682	-4.7144899999999845	-4.7400200000000003	-4.7710600000000332	-4.7817400000000134	-4.7787300000000004	-4.7548599999999945	-4.7233200000000002	-4.6921599999999755	-4.6572299999999975	-4.6442299999999985	-4.6431099999999965	-4.6581299999999946	-4.6820599999999946	-4.7061900000000003	-4.7319000000000004	-4.7375600000000002	-4.7294700000000001	-4.6981099999999945	-4.6669499999999955	-4.6298699999999995	-4.5949299999999855	-4.5829099999999965	-4.5814199999999996	-4.5955499999999985	-4.6150999999999955	-4.6381899999999945	-4.6574799999999845	-4.6583999999999985	-4.6430699999999998	-4.6052600000000004	-4.5736300000000014	-4.5316200000000295	-4.4985499999999998	-4.48733	-4.48597	-4.49918	-4.5151499999999976	-4.53592	-4.5476599999999996	-4.5447799999999985	-4.5241599999999718	-4.48271	-4.4496700000000313	-4.4045699999999997	-4.3715000000000002	-4.3593200000000003	-4.3566700000000003	-4.3668899999999855	-4.3798500000000002	-4.3968299999999996	-4.40341	-4.3983499999999998	-4.3749699999999985	-4.3311299999999999	-4.2967399999999998	-4.2495700000000003	-4.2141899999999755	-4.1998999999999995	-4.1948399999999708	-4.2008999999999999	-4.21082	-4.2236900000000004	-4.2269099999999975	-4.2204600000000001	-4.1965599999999945	-4.1510199999999955	-4.1152699999999998	-4.0670999999999955	-4.0275699999999945	-4.0106099999999998	-4.0020600000000002	-4.0034099999999997	-4.0100899999999955	-4.0188199999999945	-4.0197500000000002	-4.0121399999999845	-3.98963	-3.9435099999999998	-3.9058799999999967	-3.8582699999999832	-3.8134399999999977	-3.79304	-3.7795399999999999	-3.77671	-3.7797800000000001	-3.7844300000000128	-3.7834300000000156	-3.7743500000000001	-3.7545700000000002	-3.7095600000000002	-3.6691199999999999	-3.62568	-3.5751900000000001	-3.54935	-3.5305	-3.5232899999999998	-3.52183	-3.5226699999999869	-3.5198699999999832	-3.5103599999999977	-3.4939900000000002	-3.4539900000000001	-3.4061900000000001	-3.36727	-3.3136999999999968	-3.2791000000000001	-3.2580800000000001	-3.2439600000000124	-3.2385100000000002	-3.2359599999999977	-3.2308499999999967	-3.2209400000000001	-3.2039300000000184	-3.1687200000000129	-3.1185800000000001	-3.0806800000000001	-3.0276700000000001	-2.98543	-2.9623599999999977	-2.9410499999999868	-2.9314299999999927	-2.9255499999999977	-2.9180799999999967	-2.9053499999999977	-2.8866099999999832	-2.8536799999999967	-2.80321	-2.7649699999999999	-2.7139199999999999	-2.6674000000000002	-2.6421600000000001	-2.6160399999999977	-2.5997999999999997	-2.5906699999999967	-2.57665999999998	-2.5553499999999967	-2.53301	-2.4890099999999977	-2.4411499999999977	-2.40463	-2.3508699999999818	-2.3126599999999726	-2.2868599999999977	-2.2593299999999998	-2.2432000000000012	-2.2293500000000002	-2.2061000000000002	-2.1828599999999967	-2.1503399999999999	-2.0996299999999977	-2.06196	-2.0144299999999977	-1.9652000000000001	-1.9375199999999999	-1.9061699999999999	-1.8801600000000001	-1.8647899999999999	-1.8413999999999935	-1.8125100000000001	-1.7886	-1.74413	-1.6973499999999999	-1.6609700000000001	-1.6094899999999999	-1.57117	-1.5428899999999999	-1.509239999999993	-1.486529999999993	-1.4651399999999932	-1.433589999999993	-1.4067199999999958	-1.371529999999993	-1.3226899999999999	-1.28725	-1.2421500000000001	-1.19539	-1.1666799999999999	-1.1312800000000001	-1.0988	-1.07724	-1.0453199999999998	-1.011409999999993	-0.98347299999999538	-0.93854599999999999	-0.89672799999999997	-0.86188299999999951	-0.81401000000000001	-0.77848799999999996	-0.74711700000000003	-0.70829100000000345	-0.68107700000000004	-0.65127200000000063	-0.61274300000000403	-0.58417999999999959	-0.54635	-0.50132199999999949	-0.47034700000000002	-0.42792900000000172	-0.38532200000000305	-0.35713500000000004	-0.31732800000000311	-0.27995100000000001	-0.25325300000000001	-0.21282699999999999	-0.17602000000000001	-0.14677000000000001	-0.10298	-6.7557600000000023E-2	-3.6222299999999999E-2	7.4325700000000376E-3	3.8631900000000226E-2	7.1281999999999998E-2	0.11526500000000058	0.14663399999999999	0.18286800000000084	0.22736300000000001	0.25676600000000005	0.29392600000000202	0.33425900000000008	0.36038100000000173	0.39704000000000172	0.43582700000000202	0.46319200000000005	0.50531099999999596	0.54769600000000063	0.5788700000000031	0.62513900000000322	0.66422700000000345	0.69217099999999998	0.73159900000000311	0.76163200000000064	0.78761700000000001	0.82472900000000404	0.85465600000000064	0.88809000000000005	0.93513599999999997	0.97031500000000004	1.01213	1.059839999999993	1.08853	1.1233299999999937	1.157	1.1781900000000001	1.2076799999999925	1.2410599999999998	1.2661100000000001	1.30843	1.3545499999999999	1.3894599999999999	1.4395799999999925	1.4802599999999999	1.50875	1.5426500000000001	1.5657699999999932	1.58585	1.6154599999999999	1.64185	1.6747099999999999	1.723479999999993	1.7610299999999925	1.80707	1.8566499999999999	1.8855899999999999	1.9175	1.9431	1.9580100000000078	1.9802000000000062	2.00726	2.03132	2.0753499999999967	2.1223399999999999	2.1597999999999997	2.2136100000000001	2.25183	2.2783899999999999	2.3053900000000001	2.3201100000000001	2.3337399999999997	2.3557199999999967	2.3773900000000001	2.40937	2.4595999999999987	2.49776	2.5466499999999832	2.5964599999999813	2.6229900000000002	2.6495000000000002	2.6657600000000001	2.6742499999999967	2.6859299999999999	2.7048999999999999	2.7248000000000001	2.7631100000000202	2.8130699999999869	2.8504399999999968	2.90408	2.9458399999999987	2.96923	2.9890699999999977	2.9973800000000002	3.0025399999999998	3.0095499999999977	3.02176	3.0390899999999967	3.0715399999999997	3.1215199999999999	3.1590699999999967	3.21069	3.2563300000000002	3.2791999999999999	3.2975400000000001	3.3040799999999977	3.3065599999999868	3.3094899999999967	3.3161599999999813	3.3305899999999977	3.3552999999999868	3.4025699999999977	3.4421200000000001	3.48942	3.5391499999999967	3.5633400000000002	3.5812200000000001	3.5867999999999998	3.5867900000000001	3.58508	3.5879200000000155	3.59782	3.6161399999999997	3.6583600000000001	3.7019099999999998	3.7430599999999998	3.7947500000000001	3.8217699999999977	3.83873	3.8436399999999997	3.8408699999999967	3.8357799999999869	3.833059999999985	3.83873	3.8525899999999869	3.8889	3.9337	3.9695399999999998	4.0212500000000002	4.0527799999999985	4.0680399999999945	4.0726100000000001	4.0673399999999855	4.05938	4.0506000000000002	4.0521899999999755	4.0619799999999975	4.0919699999999999	4.1361799999999995	4.1717599999999999	4.2218499999999999	4.2546999999999997	4.2685899999999855	4.2719800000000001	4.2636599999999998	4.2527900000000001	4.2390200000000124	4.2368500000000004	4.2437600000000124	4.2700300000000002	4.31236	4.3466199999999997	4.3946799999999975	4.4265099999999995	4.43858	4.4399800000000003	4.4278999999999975	4.4140199999999945	4.3959099999999856	4.3901699999999995	4.3954899999999855	4.4203299999999999	4.4603599999999997	4.4932900000000124	4.5392000000000134	4.5673199999999845	4.5765500000000001	4.5747400000000003	4.5579899999999745	4.5411000000000001	4.5190099999999997	4.5110299999999999	4.5160400000000003	4.5419700000000001	4.5790700000000024	4.6114899999999945	4.6542599999999945	4.67563	4.6809899999999756	4.67354	4.6518600000000001	4.6324399999999955	4.6070599999999855	4.5985099999999965	4.60304	4.6284899999999745	4.6622499999999985	4.6941399999999671	4.7327700000000004	4.7485799999999996	4.7508499999999998	4.7369300000000001	4.7120699999999998	4.6876499999999997	4.6602099999999975	4.6520999999999955	4.6560899999999945	4.6804499999999996	4.7103299999999999	4.7417800000000003	4.7755799999999997	4.7866800000000014	4.7853700000000003	4.7646699999999997	4.7384000000000004	4.7088700000000001	4.6798500000000001	4.6715999999999998	4.6746999999999996	4.6972299999999985	4.7233000000000001	4.7537700000000003	4.7825199999999946	4.7896200000000295	4.7842000000000002	4.7572000000000001	4.7295999999999996	4.69536	4.6653899999999755	4.6568299999999985	4.6590400000000001	4.6795099999999996	4.70228	4.7308300000000001	4.7541199999999755	4.7574799999999975	4.7468199999999996	4.7139600000000002	4.6849599999999745	4.6464499999999997	4.6165599999999865	4.6077999999999975	4.6093299999999999	4.6277399999999718	4.6474199999999755	4.6733900000000004	4.6906099999999995	4.6901599999999855	4.6720799999999985	4.63436	4.6035699999999995	4.56121	4.5333100000000002	4.5246199999999845	4.5259799999999855	4.5425399999999945	4.55945	4.58209	4.5921099999999955	4.5877600000000003	4.5624899999999755	4.5221099999999845	4.4889099999999997	4.4440099999999996	4.4175399999999945	4.4080899999999996	4.4086500000000024	4.4224799999999975	4.4367500000000124	4.4549599999999945	4.4592400000000332	4.4521799999999985	4.4227499999999997	4.3804099999999995	4.3453799999999996	4.2983200000000004	4.2707700000000024	4.2592900000000133	4.2577799999999995	4.2677999999999985	4.2791600000000134	4.2928699999999997	4.2938900000000002	4.2851699999999999	4.2542499999999999	4.2097199999999999	4.1737299999999999	4.1245399999999597	4.0937299999999999	4.0795899999999996	4.0751900000000001	4.0806600000000124	4.0888200000000001	4.0984299999999996	4.0974599999999946	4.0878699999999997	4.0577299999999985	4.0109499999999985	3.9746399999999977	3.9239199999999999	3.8879700000000001	3.8709699999999967	3.8626899999999869	3.8632300000000002	3.8680399999999997	3.87378	3.8713499999999832	3.8611399999999998	3.8334399999999977	3.7853100000000124	3.7483499999999998	3.6978900000000001	3.6554399999999987	3.6353599999999977	3.6214399999999998	3.6177899999999998	3.6189999999999998	3.6209300000000129	3.6171500000000001	3.60568	3.5817299999999999	3.5340599999999927	3.4947699999999977	3.44684999999998	3.3981499999999967	3.3741399999999997	3.35433	3.3466399999999967	3.3437100000000002	3.3420099999999864	3.3366699999999749	3.3234900000000001	3.3028199999999832	3.2575900000000138	3.2129300000000001	3.17062	3.1176499999999967	3.0879799999999999	3.0644100000000001	3.05009	3.0437799999999999	3.0388899999999968	3.0316699999999832	3.0164899999999832	2.9966899999999832	2.9544399999999977	2.9063699999999977	2.8674200000000001	2.81311	2.7766099999999967	2.75238	2.7308300000000001	2.71963	2.7113999999999998	2.69876	2.6781600000000001	2.6540699999999977	2.6067200000000001	2.5624699999999967	2.5204900000000001	2.4672100000000001	2.4358099999999832	2.4081100000000002	2.3841299999999999	2.3717599999999832	2.3570399999999987	2.3342899999999869	2.3125799999999832	2.27521	2.2244700000000002	2.187990000000017	2.1367599999999967	2.0916699999999864	2.0653899999999998	2.0345900000000001	2.0127499999999832	1.9982300000000062	1.974350000000008	1.9475	1.9200200000000001	1.8718899999999998	1.8301700000000001	1.7884800000000001	1.7371899999999998	1.7053999999999911	1.6740900000000001	1.6433	1.62476	1.6013899999999999	1.5706100000000001	1.5453299999999925	1.504899999999993	1.456939999999993	1.4219099999999893	1.37266	1.3303	1.3021199999999999	1.2663500000000001	1.2385899999999999	1.21705	1.1843399999999999	1.1539699999999937	1.12279	1.07548	1.0387899999999999	0.997722	0.94997200000000004	0.91961199999999999	0.88439400000000001	0.84799899999999995	0.82442300000000002	0.79206299999999596	0.75542399999999998	0.72825399999999996	0.68589199999999995	0.64273400000000402	0.61111499999999996	0.56479600000000063	0.52591500000000002	0.49695300000000031	0.45604300000000003	0.42353800000000008	0.39562800000000237	0.35485000000000155	0.32319300000000001	0.2896450000000001	0.24468799999999999	0.21354600000000107	0.17605100000000001	0.13220599999999999	0.10357500000000019	6.5837300000000001E-2	2.4010099999999993E-2	-3.943080000000025E-3	-4.3777500000000004E-2	-8.4882900000000025E-2	-0.11305800000000001	-0.15415899999999999	-0.19167299999999987	-0.21917400000000001	-0.25991700000000001	-0.29540800000000172	-0.32508300000000173	-0.36945900000000031	-0.40590300000000001	-0.44019799999999998	-0.48637900000000173	-0.51860099999999998	-0.55299600000000004	-0.59246899999999536	-0.61831700000000001	-0.65073099999999995	-0.68870100000000345	-0.71608499999999997	-0.75583800000000345	-0.8010119999999995	-0.83340599999999998	-0.87956999999999996	-0.92203199999999996	-0.95082900000000403	-0.98855099999999596	-1.0183899999999999	-1.04037	-1.07423	-1.10544	-1.1353800000000001	-1.1820800000000073	-1.22105	-1.261069999999993	-1.3107800000000001	-1.34253	-1.3759599999999998	-1.4085799999999937	-1.4282699999999937	-1.454329999999993	-1.4858799999999925	-1.5108199999999998	-1.5518699999999925	-1.59935	-1.6344700000000001	-1.68573	-1.7282599999999999	-1.7558299999999893	-1.78881	-1.8107800000000001	-1.8277299999999923	-1.8545400000000001	-1.8804500000000062	-1.9100100000000069	-1.95899	-1.9982600000000001	-2.0429300000000001	-2.0947800000000001	-2.1243900000000155	-2.1547200000000002	-2.1793399999999998	-2.1918399999999987	-2.2099099999999998	-2.23495	-2.2570600000000001	-2.2974199999999998	-2.3467099999999967	-2.3835999999999999	-2.4370399999999997	-2.4789499999999967	-2.5044	-2.52983	-2.54426	-2.55443	-2.57111	-2.5927499999999832	-2.6186499999999864	-2.6662599999999967	-2.7083400000000002	-2.7531300000000156	-2.8056999999999968	-2.8351399999999987	-2.8608099999999967	-2.8761199999999967	-2.88306	-2.8903699999999977	-2.9000599999999968	-2.9184699999999832	-2.9411900000000002	-2.9866799999999967	-3.0311399999999997	-3.07361	-3.1268599999999869	-3.1570499999999977	-3.1804100000000002	-3.1922499999999832	-3.1974300000000002	-3.2005499999999998	-3.2064900000000001	-3.2193499999999977	-3.2373799999999999	-3.2770899999999998	-3.3247399999999998	-3.3633000000000002	-3.4172599999999869	-3.4526999999999832	-3.4734099999999977	-3.4845600000000001	-3.4879600000000002	-3.4876900000000002	-3.4893000000000001	-3.49646999999998	-3.51057	-3.5427599999999977	-3.5910399999999987	-3.6279499999999998	-3.6803400000000002	-3.7208899999999998	-3.7404899999999999	-3.75163	-3.7533200000000146	-3.7502	-3.7463500000000001	-3.74946	-3.75962	-3.7850100000000002	-3.8312399999999927	-3.8679199999999998	-3.9170699999999967	-3.9611000000000001	-3.9806699999999977	-3.9914799999999864	-3.9915599999999967	-3.9855299999999998	-3.97715	-3.9755999999999987	-3.9823	-4.0022099999999998	-4.0451299999999986	-4.0820699999999999	-4.127929999999969	-4.1730799999999997	-4.1926099999999975	-4.2023900000000003	-4.2005999999999997	-4.1913200000000002	-4.1792899999999999	-4.1722700000000001	-4.1764099999999997	-4.1925599999999745	-4.2322899999999999	-4.2687400000000002	-4.3120199999999755	-4.3562700000000003	-4.3749299999999955	-4.3828499999999995	-4.3783799999999999	-4.3656600000000001	-4.3502200000000002	-4.3383099999999999	-4.3401099999999975	-4.3543599999999945	-4.3918999999999997	-4.42652	-4.4685099999999975	-4.5099299999999998	-4.5262200000000004	-4.5314500000000004	-4.5227799999999965	-4.50692	-4.4875400000000001	-4.4720199999999997	-4.4722600000000332	-4.4867400000000295	-4.5233799999999995	-4.5552099999999998	-4.5970899999999855	-4.6329499999999975	-4.6451499999999966	-4.64635	-4.6313199999999997	-4.6129099999999745	-4.5888799999999996	-4.5719599999999998	-4.5716900000000331	-4.5868700000000002	-4.6220799999999755	-4.6516000000000002	-4.6924699999999975	-4.7214900000000002	-4.7293200000000004	-4.7258099999999965	-4.7042299999999999	-4.6832799999999999	-4.6548799999999755	-4.6379199999999745	-4.6372600000000004	-4.6515499999999985	-4.6842799999999976	-4.7119400000000002	-4.7503599999999997	-4.7738100000000001	-4.7782800000000014	-4.7700199999999997	-4.7433899999999998	-4.7196899999999999	-4.6875399999999745	-4.67014	-4.6686799999999975	-4.6814299999999998	-4.7112500000000024	-4.7370299999999999	-4.7722199999999999	-4.7907599999999997	-4.7924299999999995	-4.7787899999999999	-4.7481799999999996	-4.7229599999999845	-4.6874999999999956	-4.6686299999999985	-4.6658299999999855	-4.6760000000000002	-4.7025499999999996	-4.7260799999999996	-4.7576700000000001	-4.7724399999999996	-4.7717000000000134	-4.7528899999999945	-4.7192400000000134	-4.6899099999999985	-4.6517600000000003	-4.6327600000000002	-4.6289099999999745	-4.6375299999999955	-4.6608399999999746	-4.6821999999999955	-4.7096100000000014	-4.7195	-4.7152599999999998	-4.68954	-4.6541399999999662	-4.6210299999999975	-4.5811299999999999	-4.5630199999999945	-4.5579899999999745	-4.5654499999999985	-4.5853400000000004	-4.60466	-4.6270999999999765	-4.6318400000000004	-4.6221399999999653	-4.5886300000000002	-4.5542299999999996	-4.5148899999999745	-4.4751500000000002	-4.4588099999999997	-4.4533199999999997	-4.4604099999999995	-4.4763200000000332	-4.4942299999999999	-4.5101799999999965	-4.5101099999999965	-4.4960599999999999	-4.4578899999999955	-4.4227600000000002	-4.3799000000000001	-4.3393899999999999	-4.3224799999999846	-4.3155799999999855	-4.32029	-4.3325699999999996	-4.3476299999999997	-4.3582400000000003	-4.3554499999999985	-4.3389799999999985	-4.2982899999999997	-4.2616700000000014	-4.2171299999999965	-4.1742799999999995	-4.1553799999999965	-4.1458199999999845	-4.1470499999999975	-4.1559399999999718	-4.1671899999999615	-4.1738400000000002	-4.1691099999999945	-4.1522899999999945	-4.1106499999999997	-4.0717200000000124	-4.0272799999999975	-3.98088	-3.9588499999999813	-3.9453299999999998	-3.94299	-3.9482200000000001	-3.9553499999999864	-3.9588799999999869	-3.9527899999999967	-3.9377399999999998	-3.8975999999999997	-3.8537300000000001	-3.8129199999999832	-3.7623099999999998	-3.7348499999999967	-3.7169499999999869	-3.7105199999999998	-3.7109800000000002	-3.7140900000000001	-3.7153700000000001	-3.7091300000000156	-3.6947800000000002	-3.6584599999999967	-3.6105	-3.5724799999999832	-3.5194799999999864	-3.4835600000000002	-3.4634800000000001	-3.4509699999999977	-3.44692	-3.4466099999999869	-3.44476	-3.4377200000000001	-3.4232499999999977	-3.3913199999999977	-3.3414399999999977	-3.3039100000000001	-3.2516799999999977	-3.2080799999999998	-3.1855300000000129	-3.16601	-3.1582499999999967	-3.1542699999999977	-3.1491500000000001	-3.1408499999999977	-3.1246800000000001	-3.09673	-3.0471200000000156	-3.0082100000000001	-2.9590599999999823	-2.90957	-2.8838699999999977	-2.8589999999999987	-2.8448199999999977	-2.8379999999999987	-2.8300999999999967	-2.81778	-2.7987500000000001	-2.7700900000000002	-2.7201700000000129	-2.6810800000000001	-2.6328499999999773	-2.5823700000000001	-2.5552199999999967	-2.52746	-2.5077699999999998	-2.4975900000000002	-2.4829399999999997	-2.46109	-2.4405700000000001	-2.3999299999999977	-2.3503699999999967	-2.3132399999999977	-2.2601100000000156	-2.21888	-2.19278	-2.1635300000000193	-2.1450499999999977	-2.13089	-2.1074299999999999	-2.0830199999999999	-2.0525399999999987	-2.0030899999999998	-1.9642600000000001	-1.9184000000000001	-1.86833	-1.8389800000000001	-1.80708	-1.7791399999999937	-1.76248	-1.7389199999999998	-1.7095999999999894	-1.68567	-1.643	-1.5961099999999999	-1.56006	-1.50928	-1.4693199999999937	-1.4406899999999998	-1.4058799999999911	-1.3811100000000001	-1.359529999999993	-1.3276299999999925	-1.30064	-1.2676999999999912	-1.2197799999999925	-1.1839199999999999	-1.14046	-1.0928199999999999	-1.0633599999999999	-1.0276599999999998	-0.99312199999999951	-0.97085999999999995	-0.93881499999999996	-0.9037809999999995	-0.87679600000000346	-0.83305399999999996	-0.79038599999999959	-0.757552	-0.70981700000000003	-0.67216200000000004	-0.64244600000000063	-0.60214699999999999	-0.57218400000000003	-0.54397499999999999	-0.50422900000000004	-0.47448900000000038	-0.43922400000000161	-0.393737	-0.36272400000000032	-0.32293600000000156	-0.278943	-0.25063399999999997	-0.21207400000000001	-0.17201700000000084	-0.14500099999999999	-0.10521200000000012	-6.5942500000000001E-2	-3.757100000000025E-2	4.7463800000000309E-3	4.1906899999999997E-2	7.1074200000000004E-2	0.11336	0.14779700000000107	0.17888599999999999	0.22293600000000041	0.25654200000000005	0.29202700000000031	0.33714000000000038	0.36795300000000031	0.40390400000000032	0.44382400000000038	0.47003500000000004	0.50477700000000003	0.54313699999999643	0.57065699999999997	0.61165200000000064	0.65510699999999999	0.68699200000000005	0.73323000000000005	0.77374700000000474	0.80304799999999998	0.84179500000000473	Predicted mirror latitude	0	25	4.7340299999999997	4.7340299999999997	Predicted mirror latitude-	0	25	-4.7340299999999997	-4.7340299999999997	Pitch angle	0	3.8114199999999998E-3	9.9589700000000028E-3	1.4702399999999999E-2	1.9369900000000009E-2	2.5542700000000002E-2	2.9779400000000001E-2	3.4680900000000042E-2	4.0554199999999985E-2	4.4460200000000352E-2	4.9515000000000024E-2	5.5315500000000024E-2	5.9220200000000014E-2	6.4730000000000412E-2	7.0573899999999995E-2	7.4571999999999999E-2	8.04309E-2	8.5923000000000041E-2	8.9864300000000855E-2	9.5650500000000568E-2	0.10068299999999998	0.10464200000000012	0.110467	0.11527800000000002	0.11963200000000022	0.12574199999999999	0.13025400000000001	0.13519100000000001	0.14127799999999999	0.14542300000000041	0.15047900000000083	0.15624100000000127	0.16012999999999997	0.16530300000000001	0.17095299999999999	0.17488799999999999	0.18052699999999999	0.18614600000000095	0.19024600000000041	0.196188	0.20143800000000095	0.20551800000000095	0.21132600000000001	0.21613900000000041	0.220274	0.22608600000000001	0.23059800000000041	0.23525399999999999	0.24130499999999999	0.24558600000000044	0.25080200000000002	0.25677900000000003	0.26061100000000004	0.26581200000000038	0.27148400000000161	0.27529100000000001	0.28059000000000001	0.28612400000000032	0.29000600000000032	0.29578100000000002	0.301236	0.30531800000000237	0.31135700000000038	0.31644900000000031	0.32053600000000032	0.32642200000000288	0.33109000000000038	0.33524000000000032	0.34111200000000008	0.34545000000000031	0.35017600000000032	0.356263	0.36041300000000032	0.36566000000000032	0.37134200000000173	0.37530200000000202	0.38040200000000202	0.38595000000000201	0.389737	0.39490700000000173	0.40052700000000002	0.40435800000000038	0.41001000000000032	0.41555800000000032	0.41957500000000031	0.42496300000000031	0.42915700000000001	0.43299200000000032	0.43719400000000008	0.44231900000000002	0.44625600000000004	0.45113700000000001	0.45688900000000032	0.46076400000000001	0.46614100000000003	0.47191900000000031	0.47586800000000173	0.48092300000000032	0.485097	0.48910900000000002	0.49385000000000173	0.49792300000000173	0.50239900000000004	0.50658999999999643	0.51241999999999666	0.51663999999999999	0.52142299999999642	0.52744400000000002	0.53150599999999959	0.53631299999999538	0.54047400000000001	0.54506199999999949	0.54943199999999959	0.55374000000000345	0.55821199999999949	0.56198899999999996	0.56767000000000345	0.5725749999999995	0.57665400000000322	0.58266399999999596	0.58717599999999959	0.59148599999999596	0.59555499999999595	0.60068699999999997	0.60458199999999951	0.60978000000000065	0.61363900000000404	0.61737299999999951	0.62266500000000391	0.62805299999999997	0.6318760000000031	0.63762500000000621	0.64290300000000344	0.64689900000000644	0.65093000000000345	0.65627500000000405	0.66010400000000391	0.66544000000000403	0.66937200000000063	0.67312700000000403	0.67807300000000403	0.683666	0.68750800000000001	0.692936	0.69853799999999688	0.70245800000000003	0.70646900000000001	0.71192800000000345	0.71582699999999999	0.72102999999999995	0.72551100000000002	0.72906000000000004	0.73375400000000346	0.73941699999999688	0.74334900000000403	0.74853700000000001	0.75428600000000001	0.75821700000000003	0.7622350000000031	0.76777800000000473	0.77160700000000404	0.77658300000000002	0.78164199999999995	0.78503000000000001	0.78952	0.79520599999999997	0.799238	0.80424099999999998	0.8100619999999995	0.81403599999999998	0.81808599999999998	0.82370699999999997	0.82774099999999995	0.83270100000000402	0.83794200000000063	0.84127300000000005	0.84588000000000063	0.85154500000000311	0.85550199999999998	0.86058900000000005	0.86636999999999997	0.87025900000000345	0.87453999999999998	0.88021799999999595	0.88413599999999959	0.88924999999999998	0.89450599999999958	0.897787	0.902702	0.90827500000000005	0.912103	0.91747000000000001	0.92307799999999951	0.92660900000000346	0.93158399999999641	0.93715700000000002	0.94095300000000004	0.94638299999999642	0.95143800000000001	0.95482599999999995	0.96021500000000004	0.96544099999999999	0.96926000000000001	0.97504400000000346	0.98017799999999689	0.98378299999999597	0.98948299999999445	0.99448499999999596	0.99845699999999538	1.0042	1.00871	1.0127699999999937	1.0185299999999937	1.02281	1.027369999999993	1.03335	1.0372999999999932	1.0420799999999999	1.0479899999999998	1.051909999999993	1.0569	1.0624899999999999	1.0659899999999998	1.0708299999999937	1.0764199999999999	1.08019	1.085599999999993	1.0911	1.09473	1.10033	1.10575	1.10954	1.1151199999999999	1.1200699999999999	1.12334	1.12862	1.13374	1.13761	1.1433899999999999	1.14798	1.1518699999999937	1.15774	1.1626399999999999	1.1665099999999999	1.17222	1.1766799999999999	1.1800900000000001	1.18543	1.1902699999999999	1.1943600000000001	1.200129999999993	1.2042599999999999	1.20834	1.2142599999999999	1.218939999999993	1.223209999999993	1.2289299999999925	1.23305	1.236629999999993	1.2419299999999891	1.2465899999999999	1.25085	1.25651	1.26048	1.2645899999999999	1.2705299999999937	1.2751199999999998	1.27948	1.285199999999993	1.289269999999993	1.29288	1.29802	1.30271	1.3069599999999999	1.3125199999999999	1.31647	1.3205100000000001	1.32643	1.3311999999999937	1.33541	1.3411500000000001	1.3453199999999998	1.3490500000000001	1.353769999999993	1.3586800000000001	1.3627499999999999	1.3682399999999999	1.3722399999999999	1.3761800000000062	1.3820100000000062	1.3871100000000001	1.3911	1.39683	1.4013599999999937	1.4052799999999925	1.409319999999993	1.41448	1.4183599999999998	1.4237799999999912	1.4277999999999877	1.4317199999999928	1.4373099999999925	1.4428199999999998	1.44665	1.4522599999999999	1.4572499999999937	1.4610899999999998	1.464939999999993	1.4700899999999999	1.473889999999993	1.4791699999999925	1.483209999999993	1.4872899999999998	1.49244	1.4983299999999937	1.5021800000000001	1.5074699999999925	1.5129199999999998	1.51661	1.521069999999993	1.5255299999999912	1.5294999999999925	1.5344800000000001	1.5385599999999999	1.5431599999999999	1.5476099999999937	1.5536699999999932	1.55775	1.5624499999999999	1.5682400000000001	1.5721099999999999	1.5768899999999999	1.5809299999999937	1.585399999999993	1.589699999999993	1.5938199999999998	1.59887	1.6028800000000001	1.60884	1.61388	1.61795	1.6237899999999998	1.6282399999999999	1.6325499999999999	1.63767	1.64178	1.6456	1.6500999999999999	1.6554500000000001	1.65944	1.6653100000000001	1.6705700000000001	1.6745300000000001	1.6803399999999999	1.68506	1.68916	1.6948300000000001	1.6995	1.7038599999999937	1.7097599999999937	1.7143699999999937	1.7190899999999998	1.7251799999999937	1.7292899999999998	1.73428	1.74003	1.7438299999999893	1.7490199999999998	1.7547199999999998	1.75858	1.76417	1.7699299999999893	1.7739099999999925	1.779779999999993	1.7851199999999998	1.789099999999993	1.7948899999999999	1.7996999999999923	1.8037999999999923	1.8096599999999998	1.81427	1.8187800000000001	1.8249	1.82934	1.83433	1.8403499999999999	1.8444199999999999	1.84958	1.8552299999999937	1.8590599999999999	1.86439	1.8699599999999998	1.8738899999999998	1.879629999999993	1.8851899999999999	1.88931	1.89527	1.90039	1.90456	1.91039	1.9149700000000001	1.91933	1.9251799999999999	1.92954	1.9343800000000069	1.9404600000000001	1.9447099999999999	1.9500100000000076	1.95594	1.9598899999999999	1.96529	1.97082	1.9745999999999999	1.980150000000009	1.9855499999999999	1.9894700000000001	1.99543	2.0007700000000002	2.00495	2.0110799999999927	2.0159499999999841	2.0200399999999998	2.02597	2.0303999999999998	2.0348299999999977	2.0407700000000002	2.0449999999999999	2.0499200000000002	2.0560599999999813	2.0602	2.0655700000000001	2.0715399999999997	2.0754399999999977	2.08087	2.0864199999999977	2.0901800000000001	2.0957399999999997	2.10114	2.10507	2.1110199999999977	2.11632	2.1205500000000002	2.1266599999999967	2.131459999999985	2.1358599999999832	2.14175	2.1460399999999997	2.1506599999999967	2.1565300000000001	2.1606700000000001	2.1657799999999998	2.1717900000000001	2.17591	2.1814300000000002	2.1872300000000156	2.1911700000000001	2.1967099999999977	2.20208	2.2059299999999999	2.2115499999999977	2.2167399999999997	2.2208100000000002	2.2267999999999999	2.2318199999999977	2.2363	2.2423999999999999	2.2467899999999998	2.2513700000000001	2.2572299999999998	2.2613900000000156	2.2661600000000002	2.2719499999999977	2.2759999999999998	2.28125	2.2871600000000156	2.2911999999999999	2.2968899999999977	2.3025599999999864	2.306449999999975	2.3121199999999869	2.3173599999999968	2.32117	2.3268999999999869	2.3319399999999977	2.3360199999999813	2.3420999999999967	2.3469099999999967	2.351459999999975	2.3576299999999977	2.3619399999999997	2.3666999999999967	2.3725899999999869	2.3765699999999832	2.3814399999999987	2.3872399999999998	2.3911499999999832	2.3965099999999864	2.4023599999999967	2.4063300000000001	2.4120199999999832	2.4175399999999998	2.4213999999999998	2.4269599999999967	2.4321899999999967	2.4359799999999967	2.4416599999999864	2.4466799999999869	2.45078	2.4567999999999977	2.4615	2.4661599999999977	2.4715399999999987	2.4758099999999832	2.4797099999999968	2.48461	2.4896099999999977	2.4934699999999967	2.4991999999999988	2.5040300000000002	2.5082599999999977	2.5142799999999967	2.5187599999999977	2.5235799999999999	2.5280499999999977	2.5324999999999869	2.5365099999999967	2.5406200000000001	2.54556	2.5492699999999977	2.5547200000000001	2.5600399999999999	2.5639200000000129	2.5697700000000001	2.5749300000000002	2.5791399999999998	2.5834100000000002	2.5882700000000001	2.5920899999999967	2.597	2.6011000000000002	2.6049699999999998	2.6099100000000002	2.6155999999999997	2.6194299999999977	2.6248499999999977	2.6305399999999999	2.6344699999999968	2.6387499999999977	2.6437100000000155	2.6476500000000001	2.6526999999999967	2.6567399999999997	2.66086	2.6652	2.6710099999999977	2.6751	2.68	2.6859600000000001	2.6899500000000001	2.6941700000000002	2.6990799999999977	2.7034199999999999	2.7080199999999999	2.7128899999999967	2.71678	2.7206899999999998	2.7264399999999998	2.73102	2.73536	2.7413699999999999	2.7456299999999998	2.7496900000000002	2.75454	2.7593700000000001	2.7635200000000206	2.7688899999999999	2.7726399999999987	2.7763900000000001	2.7820299999999998	2.7869299999999999	2.7909700000000002	2.7969399999999998	2.8015599999999967	2.8053399999999997	2.8102199999999864	2.8152899999999832	2.819259999999975	2.8247999999999998	2.82863	2.8323399999999967	2.8378999999999968	2.8429199999999977	2.8468699999999814	2.8527799999999832	2.8575999999999997	2.8611599999999977	2.8662199999999967	2.8713499999999832	2.8752799999999832	2.8808799999999977	2.8848599999999927	2.88856	2.8941300000000001	2.8991199999999977	2.90306	2.9089800000000001	2.91377	2.9172799999999977	2.9226399999999977	2.9276499999999968	2.9316299999999869	2.9373	2.9413499999999977	2.9451200000000002	2.95079	2.9555499999999832	2.9596699999999818	2.96563	2.9701	2.9738499999999832	2.97953	2.9841700000000002	2.9884200000000001	2.9941499999999968	2.9980499999999832	3.00223	3.0079799999999999	3.0121599999999868	3.0168499999999749	3.0228099999999967	3.0268199999999967	3.0311499999999967	3.0369899999999967	3.0409700000000002	3.04589	3.0515300000000001	3.0551699999999977	3.0602	3.0657700000000001	3.0695299999999999	3.07498	3.0805500000000001	3.0841300000000156	3.0895999999999999	3.0950099999999967	3.0988099999999967	3.1044	3.1093299999999999	3.112849999999975	3.1183700000000001	3.1233000000000128	3.1271000000000146	3.1329599999999869	3.1377700000000002	3.1420499999999967	3.1479699999999999	3.1523300000000001	3.1568799999999841	3.1625700000000001	3.1665199999999998	3.1705299999999998	3.1761599999999977	3.1802600000000001	3.1850900000000002	3.1908599999999967	3.1945999999999999	3.1996199999999977	3.2054499999999977	3.2093600000000002	3.21448	3.2199200000000001	3.2234400000000001	3.2277700000000156	3.2332900000000002	3.2371500000000002	3.2424599999999977	3.2477900000000193	3.2512799999999977	3.2566099999999967	3.2622499999999977	3.2659099999999999	3.2712499999999967	3.2764899999999977	3.2799900000000002	3.2842699999999998	3.2897099999999999	3.2935400000000001	3.2989799999999998	3.3039499999999977	3.3074599999999967	3.3128299999999777	3.3184399999999967	3.3222799999999832	3.3277199999999998	3.3328499999999686	3.3364499999999722	3.3405399999999998	3.3459300000000001	3.3497599999999967	3.3552199999999832	3.3598699999999773	3.3635100000000002	3.3688399999999987	3.3744999999999967	3.3783499999999869	3.38375	3.3889300000000002	3.3926499999999735	3.3964999999999832	3.4018599999999832	3.4057200000000001	3.4110799999999832	3.4155999999999977	3.4193699999999967	3.4245000000000001	3.4302999999999977	3.4341999999999997	3.43945999999998	3.44482	3.4485700000000001	3.4523499999999832	3.45757	3.4615300000000002	3.4666899999999967	3.4712199999999869	3.4751699999999968	3.4799399999999987	3.4858799999999968	3.4899300000000002	3.49492	3.5005099999999998	3.5042900000000001	3.5083600000000001	3.5130699999999977	3.5173100000000002	3.5220799999999977	3.5267300000000001	3.5310399999999977	3.5352399999999977	3.5412300000000001	3.5457399999999999	3.5502399999999987	3.5559999999999987	3.5600100000000001	3.5644999999999998	3.5684300000000002	3.5732499999999967	3.5773899999999998	3.5821399999999999	3.5866199999999977	3.59057	3.59639	3.6016300000000001	3.6055899999999999	3.6113399999999998	3.6159999999999997	3.6201300000000156	3.6243500000000002	3.629	3.6328499999999773	3.6375000000000002	3.6421100000000002	3.6461399999999999	3.6515399999999998	3.6573099999999998	3.6611400000000001	3.6666399999999997	3.67191	3.6756699999999967	3.6807799999999999	3.6848900000000002	3.6887400000000001	3.6930000000000001	3.69801	3.7023199999999998	3.7073200000000184	3.7133300000000156	3.7172700000000001	3.7224599999999977	3.7280700000000002	3.7317999999999998	3.73706	3.7423299999999999	3.7461700000000002	3.7513999999999998	3.7570299999999999	3.7609900000000156	3.76674	3.7722099999999967	3.7761200000000001	3.7818499999999977	3.7867899999999999	3.7907600000000001	3.7965399999999998	3.8013599999999967	3.8056499999999813	3.8116999999999832	3.8163399999999967	3.8210899999999977	3.82714	3.8311599999999832	3.836069999999975	3.8418299999999967	3.84572	3.8508299999999869	3.8565299999999967	3.8604699999999967	3.86598	3.8717499999999823	3.8756099999999813	3.8813599999999977	3.8868299999999967	3.8908199999999868	3.8965399999999977	3.9014899999999977	3.9055300000000002	3.91133	3.9161199999999967	3.9205000000000001	3.92658	3.9310599999999813	3.9358099999999832	3.9418699999999967	3.9460699999999869	3.9510899999999967	3.9568299999999832	3.96069	3.9658899999999977	3.9715599999999927	3.9754699999999832	3.98109	3.9868199999999967	3.9908399999999977	3.9967699999999864	4.0021099999999965	4.0061099999999996	4.0119600000000002	4.0167999999999999	4.0208599999999945	4.02677	4.0314199999999998	4.0358799999999997	4.0420499999999997	4.0464700000000002	4.0514599999999996	4.0575799999999855	4.0616199999999996	4.06677	4.0725299999999995	4.0763199999999999	4.0816200000000133	4.0872700000000002	4.0911499999999998	4.0968799999999996	4.1025199999999709	4.1065699999999996	4.1125699999999945	4.1177999999999955	4.1218799999999955	4.1277499999999945	4.1324699999999996	4.1366700000000014	4.1425499999999955	4.1470099999999945	4.1517200000000001	4.1578399999999718	4.1621399999999671	4.1673399999999745	4.1733500000000001	4.1773699999999998	4.1826600000000003	4.1882799999999998	4.1921099999999845	4.1975199999999653	4.2030000000000003	4.20695	4.21279	4.2181899999999946	4.2223899999999945	4.22844	4.2334100000000001	4.2377000000000002	4.2435600000000004	4.24803	4.2524999999999995	4.2583399999999996	4.2625699999999975	4.2675599999999845	4.2735900000000004	4.2777200000000004	4.2831900000000003	4.2890500000000014	4.2927999999999997	4.2982399999999998	4.3037599999999996	4.3075399999999755	4.3130799999999985	4.3184199999999855	4.3223599999999855	4.3283099999999965	4.3335499999999998	4.3377699999999999	4.3439199999999945	4.3487200000000001	4.3530600000000002	4.3589899999999755	4.3632900000000001	4.3678199999999681	4.37371	4.3778099999999975	4.38286	4.3888999999999996	4.3929399999999745	4.3984499999999995	4.4043099999999997	4.4081700000000001	4.4136800000000003	4.41913	4.4228699999999996	4.4284600000000003	4.4337000000000124	4.4376700000000024	4.4436300000000024	4.4486900000000134	4.4530599999999998	4.4591099999999999	4.4637000000000002	4.4682399999999998	4.4740700000000002	4.4782700000000295	4.4829299999999996	4.4887199999999998	4.4927799999999998	4.4979399999999945	4.5038299999999998	4.5078799999999966	4.5133700000000001	4.5186799999999998	4.5225999999999855	4.5276899999999856	4.5330399999999997	4.5368300000000001	4.5421699999999996	4.5475799999999955	4.5514900000000003	4.5572699999999999	4.5625499999999946	4.5667499999999999	4.5719700000000003	4.5760700000000014	4.5799799999999999	4.5841899999999765	4.5891000000000002	4.5930299999999997	4.5979899999999745	4.6036400000000004	4.6075499999999945	4.6129999999999765	4.6186400000000001	4.6226699999999985	4.6276099999999945	4.6318200000000003	4.63584	4.64072	4.6446699999999996	4.6490400000000003	4.6533600000000002	4.6591399999999945	4.6633199999999855	4.6681999999999855	4.6741399999999755	4.6782199999999996	4.6829799999999855	4.6871599999999765	4.6915699999999996	4.6959699999999955	4.70045	4.70479	4.7085699999999999	4.7142200000000001	4.7191400000000003	4.7230299999999996	4.7289699999999995	4.7336800000000014	4.7380300000000002	4.7420600000000004	4.7472399999999997	4.7511299999999999	4.7563899999999997	4.7602799999999998	4.7639699999999996	4.7692800000000002	4.77468	4.7784899999999997	4.78423	4.7894899999999998	4.7934900000000003	4.7974899999999945	4.8028799999999965	4.8066800000000001	4.8120399999999846	4.81609	4.81975	4.8247599999999755	4.8303700000000003	4.8341599999999945	4.8396400000000295	4.8452099999999998	4.8491099999999996	4.8530999999999995	4.8586099999999997	4.8624399999999746	4.8676899999999845	4.8722799999999999	4.8757099999999998	4.8805399999999945	4.8862199999999998	4.8900399999999955	4.89534	4.9010500000000023	4.9049199999999855	4.9089400000000003	4.9145399999999855	4.9184000000000001	4.9235499999999996	4.9285899999999945	4.9318400000000295	4.9366400000000414	4.9423300000000001	4.9461500000000003	4.9514000000000014	4.9571399999999946	4.96096	4.9651099999999975	4.9707700000000123	4.9746199999999998	4.9797900000000341	4.9849799999999975	4.9882100000000014	4.99315	4.9987599999999999	5.0025399999999856	5.0079299999999956	5.0135499999999995	5.0171299999999945	5.0217299999999998	5.0273699999999995	5.0311500000000002	5.0365000000000002	5.0416400000000134	5.0449499999999965	5.0502200000000004	5.0556000000000001	5.0593700000000004	5.0650399999999856	5.0703300000000002	5.0737300000000003	5.0790300000000004	5.0843600000000002	5.08819	5.09382	5.0986399999999996	5.1023999999999985	5.1080399999999955	5.1127899999999755	5.1169399999999845	5.1228599999999718	5.127319999999969	5.1313599999999999	5.1371799999999945	5.14154	5.1460799999999995	5.1517799999999996	5.1556799999999985	5.1601299999999855	5.1657999999999955	5.1697799999999985	5.1747899999999865	5.1806000000000001	5.1844299999999945	5.1896000000000004	5.1952600000000002	5.1990999999999996	5.2044299999999986	5.2096800000000014	5.2130099999999997	5.2180099999999996	5.2233599999999996	5.2270099999999955	5.2325699999999999	5.2378600000000004	5.2416900000000295	5.2474400000000001	5.2525499999999985	5.2563399999999998	5.2619600000000002	5.2666599999999999	5.2700000000000014	5.2752200000000133	5.2801999999999998	5.2840099999999985	5.2897700000000034	5.2943499999999997	5.2983399999999996	5.3041999999999945	5.3090099999999998	5.3132000000000001	5.3188899999999855	5.3230099999999965	5.3264999999999985	5.3317100000000002	5.3365200000000002	5.3406599999999997	5.3464099999999997	5.3505499999999975	5.3547099999999945	5.3606099999999985	5.3652499999999996	5.3695899999999845	5.3752800000000001	5.3793600000000295	5.3829899999999755	5.3881299999999985	5.3928099999999946	5.3970799999999945	5.4027500000000002	5.4067100000000003	5.4108799999999997	5.4167899999999998	5.4214099999999998	5.4257900000000001	5.4314800000000014	5.4355399999999996	5.4392600000000506	5.4441600000000001	5.4489200000000002	5.4531299999999998	5.45871	5.46265	5.4667399999999997	5.4726200000000134	5.4774500000000002	5.4816700000000331	5.4873799999999999	5.4915900000000004	5.4955400000000001	5.4998899999999997	5.5048599999999945	5.5089099999999975	5.5144199999999755	5.5183900000000001	5.5223799999999965	5.5281499999999975	5.5333199999999998	5.5373200000000002	5.5430099999999998	5.5476200000000002	5.5516300000000003	5.5554899999999945	5.5606200000000001	5.5643199999999755	5.5697299999999998	5.5737300000000003	5.5777400000000004	5.5831400000000002	5.5887900000000004	5.59267	5.5981399999999955	5.6032900000000003	5.6071099999999845	5.6110999999999995	5.6159899999999681	5.6198999999999995	5.6250899999999708	5.6291399999999845	5.6333799999999998	5.63828	5.6442199999999945	5.6482400000000004	5.6533299999999995	5.6588899999999756	5.6624999999999845	5.6672199999999755	5.6712199999999999	5.6753799999999996	5.6800199999999945	5.6841899999999681	5.6890200000000002	5.6931099999999955	5.6990999999999996	5.7039	5.7081900000000001	5.7139799999999985	5.7181600000000001	5.7227600000000001	5.7271599999999845	5.7315100000000001	5.7355700000000001	5.7397100000000014	5.7448600000000001	5.7488099999999998	5.7545899999999746	5.7599799999999997	5.7638999999999996	5.7696399999999999	5.77447	5.7785000000000002	5.78383	5.7883500000000003	5.7921699999999996	5.7970099999999976	5.8024199999999855	5.8064200000000001	5.8123399999999945	5.8174999999999955	5.8215499999999976	5.8273599999999846	5.8319200000000002	5.8361999999999998	5.8419499999999998	5.8463900000000004	5.8510499999999999	5.8570099999999945	5.8613799999999996	5.8664199999999855	5.8723999999999998	5.8764200000000004	5.8816199999999998	5.8872099999999996	5.8910200000000001	5.8963900000000002	5.9018899999999999	5.9058099999999998	5.9115799999999998	5.9170699999999998	5.9210000000000003	5.9269299999999996	5.9320599999999999	5.9362100000000124	5.9420200000000003	5.94658	5.9509400000000001	5.9567800000000002	5.9611400000000003	5.9659499999999985	5.9720199999999997	5.9762800000000134	5.9815199999999997	5.9874499999999999	5.9914100000000001	5.9967899999999998	6.0023099999999996	6.0060900000000004	6.0116300000000003	6.0170199999999845	6.0209399999999755	6.0268699999999997	6.0322399999999998	6.0363800000000003	6.0424899999999955	6.04739	6.0516600000000134	6.0575899999999745	6.06189	6.0664400000000001	6.0723700000000003	6.07653	6.0815299999999999	6.0876400000000004	6.0917599999999998	6.0971699999999975	6.1030899999999955	6.1069799999999965	6.1124699999999965	6.1179499999999845	6.1217199999999945	6.1273299999999855	6.1326599999999996	6.1366100000000001	6.1425999999999945	6.1478399999999755	6.1521099999999755	6.1582299999999996	6.162839999999969	6.1672199999999755	6.1731099999999985	6.1773899999999955	6.1820199999999845	6.1878899999999755	6.1920499999999965	6.1971399999999681	6.2031700000000001	6.2073	6.2128099999999975	6.2186199999999996	6.2225699999999975	6.2281199999999846	6.2334899999999998	6.2373399999999997	6.2429799999999975	6.2481799999999996	6.2522500000000001	6.2582500000000003	6.2633099999999997	6.2675399999999755	6.2736400000000332	6.2782800000000014	6.28287	6.2887300000000002	6.2928999999999995	6.2976799999999997	6.30349	6.3075399999999755	6.3128099999999945	6.31874	6.3226099999999965	6.32822	6.3339799999999995	6.3378899999999945	6.3435199999999945	6.34884	6.3526400000000001	6.3583400000000001	6.3634799999999965	6.3675199999999643	6.3735799999999996	6.3785400000000001	6.3827699999999998	6.3889399999999945	6.3934999999999995	6.3980699999999997	6.4039999999999999	6.4081200000000003	6.4128499999999997	6.4187200000000004	6.4227099999999995	6.4279299999999955	6.4339000000000004	6.4379	6.4435399999999996	6.4492800000000114	6.4531499999999999	6.45878	6.4640899999999855	6.4678799999999965	6.4735600000000124	6.4786600000000396	6.4827199999999996	6.4887400000000124	6.4935799999999997	6.4981499999999999	6.5042499999999999	6.5086300000000001	6.5133900000000002	6.5192300000000003	6.5232599999999996	6.5281299999999955	6.5338700000000003	6.5378400000000001	6.5431900000000001	6.5489799999999985	6.5530200000000001	6.5586500000000001	6.5640699999999965	6.5679899999999671	6.5734199999999996	6.5786300000000004	6.5824699999999998	6.5880900000000002	6.5931299999999995	6.5972400000000002	6.6032000000000002	6.6079699999999955	6.6125899999999671	6.6178499999999945	6.6219399999999755	6.6257599999999846	6.63	6.6351099999999965	6.63889	6.6443199999999845	6.64961	6.6535499999999965	6.6593799999999996	6.6645199999999578	6.6687999999999965	6.6736199999999997	6.6779199999999745	6.6818200000000001	6.6863900000000003	6.6908099999999955	6.6947399999999755	6.6996900000000004	6.7053399999999996	6.7092400000000332	6.7146699999999999	6.7202999999999999	6.7243199999999845	6.7290000000000001	6.7334500000000004	6.7374700000000001	6.74247	6.7464199999999996	6.7506700000000004	6.7549999999999955	6.7607699999999999	6.7649299999999855	6.7698099999999997	6.7757300000000003	6.7796400000000396	6.7842500000000001	6.7885499999999999	6.7931400000000002	6.7975699999999986	6.8023799999999985	6.8064400000000003	6.8102299999999998	6.8158999999999965	6.8207399999999945	6.8248799999999745	6.8308400000000002	6.8353400000000004	6.8396800000000004	6.84389	6.8490000000000002	6.85276	6.8581399999999855	6.8619999999999965	6.8656799999999985	6.8710800000000001	6.8763600000000134	6.8802000000000003	6.8860000000000001	6.8911199999999955	6.8950899999999855	6.8992100000000001	6.9045899999999945	6.9084000000000003	6.9138500000000001	6.9179299999999975	6.9215299999999997	6.9267399999999997	6.9321999999999999	6.9359700000000002	6.9416200000000332	6.9469799999999999	6.9508200000000002	6.9549599999999945	6.9604699999999999	6.9642499999999998	6.9696600000000295	6.9741900000000001	6.9775799999999997	6.98271	6.9882200000000134	6.9919900000000004	6.9975499999999995	7.0029899999999845	7.0067300000000001	7.0110400000000004	7.0165899999999946	7.0203699999999998	7.0257799999999975	7.0306100000000002	7.0339	7.03911	7.0445499999999965	7.0481299999999996	7.0537000000000001	7.0591299999999997	7.0626600000000002	7.0673299999999966	7.07287	7.0766400000000331	7.0821099999999975	7.0870499999999996	7.0904199999999955	7.0957999999999997	7.1010499999999999	7.1048599999999755	7.1106199999999955	7.1157499999999985	7.1191499999999985	7.1244299999999745	7.1296799999999996	7.1335499999999996	7.1391999999999998	7.1438999999999995	7.1476899999999945	7.1533600000000002	7.1580399999999855	7.1622499999999985	7.1681699999999955	7.1725599999999945	7.17652	7.1822799999999996	7.18668	7.1911899999999855	7.1968999999999985	7.2008299999999998	7.2053200000000004	7.2109799999999975	7.2149499999999955	7.21997	7.2257699999999998	7.2295099999999985	7.2344799999999996	7.2401900000000001	7.24404	7.2493000000000034	7.2546299999999997	7.258	7.2629399999999755	7.2683400000000002	7.2721600000000004	7.27773	7.2831000000000001	7.2870400000000002	7.2927799999999996	7.2978199999999855	7.3016500000000004	7.3072900000000001	7.3119199999999855	7.3152999999999997	7.3205899999999708	7.3254899999999745	7.3295399999999855	7.3353700000000002	7.33988	7.3439199999999945	7.3498200000000002	7.3543799999999955	7.3587799999999985	7.3644599999999745	7.3684999999999965	7.3721799999999975	7.3775499999999985	7.3820299999999985	7.3864700000000001	7.3922400000000001	7.39621	7.4007000000000014	7.4066200000000295	7.4108099999999997	7.4155899999999955	7.4212199999999999	7.4250400000000001	7.4287999999999998	7.4341499999999998	7.4383600000000332	7.4431000000000003	7.4487199999999998	7.4524299999999997	7.4570400000000001	7.4629599999999945	7.4669400000000001	7.4717300000000124	7.4773600000000124	7.4811800000000002	7.4849399999999955	7.4901200000000001	7.4944199999999945	7.4990800000000002	7.5046099999999996	7.5083900000000003	7.5127799999999985	7.5187200000000001	7.5230099999999975	7.5277199999999755	7.5333800000000002	7.5372500000000002	7.5411000000000001	7.5459799999999975	7.5504999999999995	7.5549499999999945	7.5603999999999996	7.5642899999999855	7.5684699999999996	7.5743900000000002	7.5790300000000004	7.5834299999999999	7.5891400000000004	7.5931899999999946	7.5973699999999997	7.6015799999999976	7.6064499999999997	7.6105799999999855	7.6159799999999755	7.6199599999999945	7.6239699999999955	7.6297799999999985	7.6348899999999755	7.6389499999999995	7.6446499999999995	7.6491799999999985	7.6533199999999955	7.6571399999999681	7.6621799999999745	7.6660899999999845	7.6714200000000003	7.6754199999999955	7.6794399999999996	7.6849299999999845	7.6905199999999745	7.6943999999999955	7.6999499999999985	7.7050200000000002	7.7088900000000002	7.71312	7.7177499999999997	7.7216399999999998	7.7267799999999998	7.7308000000000003	7.7350700000000003	7.7400500000000001	7.7459799999999985	7.7499799999999999	7.7551299999999985	7.7606700000000002	7.7644399999999845	7.7693500000000002	7.7733100000000004	7.7774299999999998	7.7821999999999996	7.7862700000000133	7.7911400000000004	7.7952199999999996	7.8012500000000014	7.8058099999999975	7.8103299999999996	7.8161199999999855	7.8201599999999845	7.8249399999999643	7.8298099999999975	7.8337700000000003	7.83779	7.8422599999999996	7.8475099999999856	7.8515699999999997	7.8575599999999755	7.8625099999999755	7.8667199999999955	7.8725399999999945	7.8768399999999996	7.8813599999999999	7.8869799999999985	7.8912700000000013	7.8960600000000003	7.9018400000000124	7.9061700000000004	7.9112600000000359	7.9172099999999999	7.9212100000000003	7.9264599999999996	7.9320000000000004	7.9358000000000004	7.9412200000000341	7.9466600000000396	7.95059	7.9563899999999999	7.96183	7.9659699999999996	7.9719500000000014	7.9769300000000003	7.9811899999999998	7.9870099999999997	7.9913600000000322	7.9959099999999985	8.0017500000000013	8.00596	8.0109300000000001	8.0169700000000006	8.0209799999999998	8.0262800000000016	8.0321800000000003	8.0361200000000004	8.0415500000000009	8.0470199999999998	8.0507900000000028	8.0563800000000008	8.0617200000000011	8.0656500000000246	8.0716100000000015	8.0769200000000012	8.0808800000000005	8.0869800000000005	8.0919100000000004	8.0961600000000011	8.1020900000000005	8.1063200000000002	8.1107200000000006	8.1166500000000035	8.1208999999999989	8.125770000000001	8.1319099999999995	8.1360900000000012	8.1413899999999995	8.1473799999999983	8.1512900000000013	8.1567000000000007	8.1622600000000016	8.1660200000000014	8.1715600000000013	8.1769800000000004	8.1808900000000015	8.1868200000000009	8.1921800000000005	8.1963600000000003	8.2024600000000003	8.2073199999999993	8.2116799999999994	8.2175700000000003	8.2218799999999987	8.2264900000000001	8.2323599999999999	8.2365300000000001	8.2415900000000004	8.2476299999999991	8.2517700000000005	8.2572500000000009	8.26309	8.2670500000000011	8.2725800000000067	8.2779699999999998	8.2818199999999997	8.2874400000000001	8.2926600000000015	8.2967300000000002	8.3027100000000047	8.3078000000000003	8.3122300000000067	8.318340000000001	8.3228900000000028	8.3275700000000015	8.3334200000000003	8.3375300000000028	8.34239	8.3481899999999989	8.3522000000000247	8.3575300000000681	8.3634300000000774	8.3674600000000048	8.3732000000000006	8.3788400000000003	8.3827600000000047	8.3884800000000048	8.3936800000000247	8.3975300000000068	8.4033100000000012	8.4083100000000002	8.4124400000000268	8.4185500000000015	8.4233200000000004	8.4279400000000013	8.4341200000000001	8.4383999999999997	8.4432500000000008	8.4491400000000034	8.4530800000000248	8.4580500000000001	8.4638500000000008	8.4677500000000006	8.4731800000000028	8.4790300000000247	8.4830100000000002	8.4888400000000015	8.4943799999999996	8.4981000000000009	8.503820000000001	8.5089899999999989	8.5126500000000007	8.5183699999999991	8.5234000000000005	8.5275100000000013	8.53355	8.5382999999999996	8.5429600000000008	8.5490700000000004	8.5533900000000003	8.5582200000000004	8.5640500000000035	8.5680400000000034	8.5729800000000047	8.5787000000000013	8.5826500000000028	8.5880600000000005	8.5938100000000013	8.5978500000000011	8.6035800000000027	8.609020000000001	8.6127900000000004	8.6183599999999991	8.6235300000000006	8.6273999999999997	8.63307	8.6380199999999991	8.6419899999999998	8.6479599999999994	8.6527200000000004	8.657350000000001	8.6628500000000006	8.6672100000000007	8.6712900000000008	8.6762500000000014	8.6811299999999996	8.6851300000000027	8.6908599999999989	8.6955100000000005	8.6999400000000016	8.7059200000000008	8.7102500000000003	8.7152599999999989	8.7198000000000011	8.7240500000000001	8.7280299999999986	8.7321400000000011	8.7370099999999997	8.7407900000000005	8.7462499999999999	8.7514800000000008	8.7552500000000002	8.7610600000000005	8.7661900000000035	8.7704600000000035	8.7749199999999998	8.7795300000000047	8.7834200000000013	8.7883999999999993	8.7924100000000003	8.7963299999999993	8.8012500000000014	8.8069000000000006	8.8107900000000008	8.8161800000000028	8.8218300000000003	8.8258300000000247	8.8302700000000005	8.8349600000000006	8.8389900000000008	8.8440300000000001	8.8481199999999998	8.8522300000000609	8.8565700000000067	8.8623200000000004	8.8664800000000774	8.87134	8.8772500000000001	8.8813100000000009	8.8857000000000248	8.8903100000000013	8.8947600000000016	8.8993200000000012	8.9043200000000002	8.9081799999999998	8.9120700000000035	8.9177800000000005	8.9224300000000589	8.9267400000000006	8.9326900000000027	8.9370200000000004	8.9412400000000005	8.9457800000000027	8.9507200000000005	8.9548200000000016	8.9602400000000006	8.9640600000000035	8.9678000000000004	8.9734000000000247	8.9783600000000003	8.9823700000000013	8.9882799999999996	8.9929500000000004	8.9968900000000005	9.0014400000000006	9.0066200000000016	9.0105400000000007	9.0161000000000016	9.0200700000000005	9.0237500000000015	9.0292700000000004	9.0343599999999995	9.0382699999999971	9.0441299999999991	9.0490100000000009	9.0526700000000027	9.0574300000000267	9.0626800000000571	9.0663600000000013	9.0719500000000011	9.0762200000000011	9.0798200000000016	9.0853000000000002	9.0904200000000035	9.0943000000000005	9.1001300000000001	9.1050800000000027	9.1085700000000003	9.1135900000000003	9.1188300000000009	9.1227100000000014	9.1283499999999993	9.1327400000000001	9.1364200000000011	9.1420200000000005	9.1469100000000001	9.1509500000000035	9.1568500000000004	9.1614500000000003	9.1650700000000001	9.1705300000000047	9.1754100000000047	9.1795200000000001	9.1852400000000003	9.18947	9.1936100000000014	9.1993200000000002	9.2035900000000002	9.2082199999999972	9.2141199999999994	9.2182399999999998	9.2223199999999999	9.2280699999999971	9.2322100000000002	9.2370000000000001	9.2426500000000011	9.2463999999999995	9.2512000000000008	9.2567900000000005	9.26065	9.2659200000000013	9.2715600000000009	9.2751400000000004	9.280190000000001	9.2857800000000008	9.2896100000000015	9.2950100000000013	9.3001800000000028	9.3035500000000066	9.3086900000000004	9.3139400000000006	9.3177900000000005	9.3234800000000266	9.3286600000000011	9.3322500000000002	9.3379200000000004	9.3429700000000011	9.3469900000000035	9.3526500000000681	9.3571800000000067	9.3606300000000608	9.3659900000000267	9.3707900000000048	9.3749200000000013	9.3807900000000028	9.3853200000000001	9.3898300000000248	9.3957300000000625	9.3999200000000016	9.4047000000000001	9.4103200000000005	9.4141400000000015	9.418000000000001	9.42347	9.4275800000000007	9.4324300000000267	9.4381799999999991	9.4418900000000008	9.4469100000000008	9.4527400000000625	9.4566400000000268	9.4617900000000006	9.4672400000000003	9.4709100000000035	9.4748300000000008	9.4802600000000012	9.484160000000001	9.4893400000000003	9.4948000000000015	9.4981200000000001	9.5032199999999989	9.5090300000000028	9.5129000000000001	9.5181299999999993	9.5235300000000027	9.5272100000000002	9.5310500000000005	9.5364100000000001	9.5403099999999998	9.5455100000000002	9.5507900000000028	9.5542400000000001	9.5593300000000028	9.5651500000000027	9.5690300000000068	9.5742599999999989	9.5796600000000005	9.5833600000000008	9.5871700000000004	9.5924100000000028	9.5963599999999989	9.6014900000000001	9.6066400000000005	9.6101900000000011	9.6150700000000011	9.6209699999999998	9.6249500000000001	9.6300299999999996	9.6355600000000035	9.6392799999999994	9.6432099999999998	9.6481499999999993	9.6522900000000007	9.6571699999999989	9.6623000000000001	9.6661400000000004	9.6705700000000014	9.6765300000000067	9.6808000000000014	9.6855600000000006	9.6912299999999991	9.6950900000000004	9.6994600000000002	9.7036600000000011	9.7082599999999992	9.71265	9.7178100000000001	9.7218499999999999	9.7257400000000001	9.7316199999999995	9.7366099999999989	9.7407599999999999	9.7464900000000014	9.7508300000000006	9.7551800000000028	9.7590200000000014	9.7639200000000006	9.7678800000000017	9.773060000000001	9.7771600000000003	9.7811699999999995	9.78674	9.7922700000000003	9.7961799999999997	9.8017800000000008	9.8067800000000247	9.8107000000000006	9.8152800000000067	9.8195800000000268	9.8234600000000007	9.8284400000000005	9.8325800000000267	9.8368600000000015	9.84192	9.8478400000000015	9.8518100000000004	9.8570300000000248	9.8625300000000848	9.8661400000000068	9.8712100000000014	9.8753600000000006	9.8792900000000028	9.8837900000000047	9.8881800000000002	9.8930500000000006	9.8974700000000002	9.9035200000000003	9.9078600000000012	9.9126200000000004	9.9183800000000009	9.9223000000000035	9.92727	9.9325900000000047	9.9366000000000003	9.9414600000000011	9.9470400000000012	9.9512300000000007	9.9565000000000268	9.9623600000000003	9.9663000000000004	9.9717000000000002	9.9770900000000005	9.9809000000000001	9.9864200000000007	9.9917000000000016	9.9956800000000268	10.0015	10.0068	10.011000000000001	10.017000000000001	10.021800000000001	10.026200000000001	10.032	10.036200000000001	10.040900000000001	10.046800000000001	10.050800000000002	10.056000000000004	10.062000000000006	10.0661	10.0716	10.077300000000001	10.081200000000001	10.0868	10.0921	10.0959	10.101600000000001	10.1068	10.110800000000001	10.116900000000001	10.1219	10.126300000000001	10.132400000000002	10.136900000000001	10.141500000000001	10.147399999999999	10.151400000000002	10.1563	10.1622	10.1662	10.1714	10.1774	10.1815	10.187100000000001	10.1928	10.1967	10.202400000000004	10.207600000000001	10.211500000000001	10.2172	10.222300000000001	10.2264	10.2325	10.237399999999999	10.2417	10.2478	10.2523	10.257	10.2629	10.2669	10.2719	10.277700000000001	10.281600000000001	10.287000000000001	10.292900000000001	10.296800000000001	10.302500000000061	10.3081	10.312100000000004	10.3178	10.322900000000002	10.326700000000002	10.332400000000026	10.337400000000002	10.3416	10.3476	10.352600000000075	10.357100000000004	10.363200000000004	10.367600000000024	10.372500000000068	10.378300000000001	10.382300000000004	10.3873	10.3931	10.397	10.402500000000057	10.408300000000001	10.412100000000002	10.417900000000001	10.423500000000002	10.4274	10.433200000000001	10.4383	10.4422	10.448	10.453000000000022	10.457100000000002	10.4633	10.4679	10.472400000000066	10.4786	10.482900000000004	10.4878	10.4937	10.4975	10.5023	10.5082	10.5121	10.5174	10.523400000000002	10.5274	10.533100000000001	10.5387	10.5426	10.548400000000001	10.553600000000024	10.557400000000024	10.5631	10.568100000000001	10.5723	10.5783	10.583	10.5877	10.5938	10.598100000000001	10.603	10.6088	10.6128	10.617800000000001	10.6235	10.6274	10.632900000000001	10.6386	10.6426	10.648400000000001	10.6539	10.6579	10.663600000000002	10.6686	10.672600000000006	10.6783	10.683	10.6874	10.6934	10.697700000000001	10.7026	10.7082	10.7125	10.7173	10.7227	10.726800000000001	10.7316	10.737299999999999	10.741299999999999	10.746600000000001	10.752400000000026	10.756400000000006	10.761800000000001	10.7661	10.77	10.7745	10.7789	10.7834	10.7875	10.793200000000001	10.797600000000001	10.802300000000002	10.808300000000001	10.812400000000061	10.817500000000004	10.8216	10.826000000000002	10.830400000000004	10.8346	10.8392	10.843	10.848600000000001	10.853600000000059	10.857700000000024	10.863600000000057	10.8683	10.872900000000024	10.876900000000004	10.8818	10.885800000000026	10.8909	10.8948	10.8986	10.9038	10.9093	10.9132	10.918800000000001	10.924100000000001	10.9282	10.9323	10.9374	10.9413	10.9465	10.950600000000026	10.954400000000026	10.959200000000004	10.9648	10.9688	10.974	10.979700000000006	10.983700000000002	10.9877	10.992900000000002	10.9969	11.002000000000002	11.0067	11.010300000000001	11.014800000000001	11.0205	11.0246	11.029500000000002	11.035400000000006	11.039400000000002	11.0434	11.0486	11.052800000000024	11.057600000000004	11.062900000000004	11.066400000000026	11.070600000000002	11.0763	11.0806	11.0853	11.091200000000001	11.0953	11.0992	11.1045	11.1089	11.1134	11.119	11.1226	11.1266	11.132300000000001	11.1365	11.141	11.1469	11.1511	11.1549	11.160300000000001	11.1648	11.1693	11.174900000000001	11.178700000000001	11.1829	11.188600000000001	11.1928	11.1975	11.2034	11.2075	11.211399999999999	11.217000000000001	11.221299999999999	11.226000000000001	11.2316	11.235300000000001	11.24	11.245700000000001	11.2494	11.2545	11.260200000000001	11.264100000000001	11.2684	11.274100000000001	11.278	11.283100000000001	11.288600000000001	11.292200000000001	11.2974	11.302800000000024	11.306600000000024	11.312100000000004	11.317500000000004	11.321	11.3262	11.3315	11.335400000000057	11.341000000000001	11.3459	11.349300000000001	11.354700000000006	11.359700000000059	11.363700000000026	11.369500000000066	11.3743	11.3781	11.383900000000002	11.3886	11.392900000000004	11.3985	11.402700000000006	11.406400000000026	11.411900000000001	11.416400000000024	11.4208	11.4267	11.430900000000001	11.435700000000002	11.4415	11.445500000000004	11.450600000000026	11.456100000000006	11.459800000000024	11.463800000000004	11.4693	11.473000000000004	11.4781	11.4838	11.4876	11.492900000000002	11.4986	11.502400000000026	11.5078	11.513	11.516500000000002	11.5207	11.5261	11.5299	11.535300000000001	11.5406	11.5441	11.5497	11.555200000000006	11.559000000000006	11.5646	11.569600000000024	11.5731	11.577300000000001	11.582600000000006	11.586400000000006	11.592000000000002	11.5969	11.6004	11.606	11.6114	11.6153	11.620900000000001	11.6258	11.6295	11.6335	11.6387	11.6425	11.648099999999999	11.652700000000006	11.6563	11.661800000000001	11.667400000000002	11.671200000000001	11.6768	11.681800000000001	11.685600000000004	11.689400000000004	11.694600000000001	11.698500000000001	11.703900000000001	11.708399999999999	11.7121	11.7174	11.7232	11.727	11.7324	11.7377	11.741400000000001	11.7454	11.750300000000001	11.754300000000001	11.759500000000006	11.764000000000001	11.767900000000001	11.7728	11.778700000000001	11.7827	11.787800000000001	11.7934	11.7971	11.801600000000002	11.805800000000024	11.81	11.8146	11.819400000000057	11.823700000000002	11.8279	11.8338	11.8385	11.8429	11.848600000000001	11.852700000000068	11.857400000000059	11.8613	11.866000000000026	11.870000000000006	11.8748	11.879300000000002	11.8833	11.889000000000006	11.894300000000001	11.898300000000001	11.904	11.908800000000001	11.9129	11.9177	11.921800000000001	11.925700000000004	11.930200000000001	11.934900000000001	11.9391	11.9444	11.950200000000002	11.9541	11.959500000000061	11.9648	11.968500000000002	11.973700000000004	11.978400000000002	11.982200000000002	11.986600000000006	11.992000000000004	11.996	12.001200000000001	12.007100000000001	12.011000000000001	12.016400000000004	12.021800000000001	12.025600000000004	12.0311	12.036300000000001	12.0403	12.046000000000001	12.051300000000001	12.055500000000066	12.061500000000002	12.066400000000026	12.070500000000004	12.0763	12.0807	12.0852	12.091000000000001	12.0952	12.100200000000001	12.106200000000001	12.1104	12.1158	12.121600000000001	12.125500000000002	12.131	12.1364	12.1402	12.145800000000001	12.1511	12.155000000000006	12.161	12.1662	12.170500000000002	12.176600000000002	12.1813	12.185700000000002	12.191600000000001	12.1958	12.2005	12.2064	12.2104	12.2156	12.2216	12.2257	12.231199999999999	12.237	12.2409	12.246500000000001	12.251800000000001	12.255700000000004	12.2613	12.266500000000002	12.2704	12.276400000000002	12.281500000000001	12.2858	12.292	12.2966	12.3012	12.307	12.311200000000001	12.316000000000004	12.3218	12.325900000000004	12.331100000000001	12.3371	12.341200000000001	12.3468	12.352500000000079	12.356500000000068	12.362100000000057	12.3673	12.371	12.376700000000024	12.3819	12.386000000000006	12.392000000000024	12.397	12.4015	12.4076	12.412000000000004	12.4168	12.422700000000004	12.4267	12.431700000000001	12.4374	12.4414	12.4468	12.452700000000059	12.456700000000026	12.462500000000066	12.4681	12.472000000000024	12.4778	12.482900000000004	12.486800000000002	12.492600000000024	12.4975	12.5017	12.5078	12.512500000000006	12.517200000000001	12.523400000000002	12.5276	12.5326	12.538399999999999	12.542300000000001	12.5474	12.5532	12.557	12.562500000000057	12.568300000000001	12.5723	12.578200000000001	12.5837	12.587400000000002	12.5932	12.5983	12.6022	12.608000000000001	12.6129	12.617100000000001	12.623200000000001	12.627700000000001	12.6326	12.6387	12.642900000000001	12.6479	12.653700000000002	12.6576	12.662700000000006	12.6683	12.6723	12.6778	12.683400000000002	12.6875	12.6934	12.698700000000001	12.7028	12.708600000000001	12.7134	12.717500000000001	12.7233	12.7279	12.7324	12.738399999999999	12.742700000000001	12.7478	12.7537	12.7577	12.7628	12.7684	12.7722	12.7774	12.783000000000001	12.786800000000001	12.792400000000002	12.798	12.802000000000024	12.807600000000004	12.812100000000004	12.815900000000006	12.8202	12.8253	12.8292	12.834200000000001	12.8398	12.8437	12.8492	12.854800000000004	12.8588	12.864100000000002	12.8681	12.872100000000026	12.877000000000002	12.881	12.885300000000004	12.889800000000006	12.895500000000059	12.899600000000024	12.9046	12.910500000000004	12.9145	12.919600000000004	12.9236	12.928000000000001	12.932700000000002	12.9369	12.9413	12.9452	12.950900000000004	12.955600000000068	12.96	12.965900000000024	12.9703	12.975000000000026	12.978900000000001	12.9839	12.988	12.9932	12.997	13.0008	13.0063	13.0114	13.015400000000026	13.0212	13.026200000000001	13.0304	13.0344	13.0396	13.0435	13.0489	13.052800000000024	13.056500000000026	13.0617	13.0671	13.071	13.076600000000004	13.081900000000001	13.086	13.0899	13.0953	13.0991	13.1045	13.109	13.112400000000004	13.1174	13.123000000000001	13.126800000000001	13.132200000000001	13.1378	13.1417	13.1457	13.1511	13.155000000000006	13.1602	13.1652	13.1685	13.173400000000004	13.179	13.1829	13.1882	13.1938	13.197700000000001	13.201700000000001	13.2073	13.2112	13.2163	13.2216	13.2249	13.229900000000001	13.2354	13.2393	13.2447	13.2502	13.254	13.2582	13.2638	13.2676	13.2729	13.2782	13.281500000000001	13.2867	13.292	13.2959	13.301500000000004	13.306800000000004	13.3103	13.315100000000006	13.320500000000004	13.324400000000002	13.3299	13.334900000000001	13.338700000000001	13.344200000000001	13.3491	13.353200000000006	13.359000000000057	13.363700000000026	13.367400000000057	13.372900000000024	13.377700000000004	13.3819	13.387600000000004	13.3918	13.395800000000024	13.401400000000002	13.405700000000024	13.410300000000001	13.4162	13.420300000000001	13.4245	13.430300000000001	13.4343	13.4391	13.444700000000001	13.448500000000001	13.452600000000066	13.4581	13.462100000000024	13.4671	13.472900000000006	13.476700000000006	13.4817	13.487400000000004	13.491300000000001	13.496500000000006	13.501900000000001	13.5053	13.5097	13.5151	13.5189	13.5243	13.5299	13.533800000000001	13.5395	13.5448	13.5486	13.5543	13.559100000000004	13.5623	13.5671	13.5723	13.5761	13.581900000000001	13.5868	13.5906	13.596500000000002	13.6014	13.605500000000006	13.6113	13.615600000000002	13.6191	13.624000000000001	13.6289	13.632900000000001	13.6387	13.643000000000001	13.647	13.653	13.6578	13.662000000000004	13.6677	13.671900000000001	13.675600000000006	13.680300000000001	13.6852	13.6892	13.695	13.6991	13.703100000000001	13.709100000000001	13.713900000000001	13.718	13.723800000000001	13.728	13.731999999999999	13.7363	13.741199999999999	13.745200000000001	13.7509	13.754900000000001	13.758900000000001	13.764800000000001	13.7698	13.7738	13.7796	13.7841	13.7881	13.7921	13.7971	13.801	13.806600000000024	13.810600000000004	13.814500000000002	13.8202	13.825600000000026	13.829500000000024	13.8352	13.84	13.8439	13.847900000000001	13.852800000000061	13.856600000000061	13.862100000000057	13.866100000000024	13.870100000000004	13.875400000000077	13.8812	13.885100000000024	13.890500000000022	13.895800000000024	13.8993	13.904	13.908200000000001	13.9122	13.917300000000001	13.9214	13.9259	13.930200000000001	13.936200000000001	13.9405	13.9453	13.951000000000002	13.9549	13.959700000000026	13.963700000000006	13.9681	13.972500000000059	13.976700000000006	13.9816	13.985700000000024	13.9916	13.996600000000004	14.0008	14.006500000000004	14.010900000000001	14.015400000000026	14.0204	14.0245	14.028500000000001	14.0327	14.0379	14.0419	14.047700000000001	14.053100000000002	14.0571	14.062800000000006	14.067600000000002	14.0717	14.077300000000001	14.082000000000004	14.0863	14.091900000000001	14.0968	14.1013	14.1074	14.111700000000001	14.1165	14.122300000000001	14.126000000000001	14.131	14.136800000000001	14.140700000000001	14.146100000000001	14.151900000000001	14.155900000000004	14.1617	14.167200000000001	14.171100000000001	14.1769	14.181900000000001	14.1858	14.191700000000001	14.1965	14.200700000000001	14.206900000000001	14.211500000000001	14.216200000000001	14.2224	14.2265	14.2315	14.237299999999999	14.241099999999999	14.2463	14.252000000000002	14.2559	14.2614	14.267200000000001	14.2712	14.277100000000001	14.282500000000002	14.2865	14.292300000000001	14.2972	14.301300000000001	14.3071	14.3118	14.3162	14.322400000000057	14.3268	14.331800000000001	14.337900000000001	14.342000000000002	14.347100000000001	14.352800000000061	14.356700000000057	14.362000000000059	14.367600000000024	14.371500000000006	14.3772	14.382800000000024	14.386900000000002	14.392900000000004	14.398100000000001	14.402000000000006	14.4079	14.412600000000024	14.4168	14.422700000000004	14.427200000000001	14.431800000000001	14.437900000000001	14.442300000000001	14.4474	14.453400000000061	14.457500000000024	14.462800000000026	14.468400000000004	14.472200000000004	14.477600000000002	14.4831	14.487	14.492900000000002	14.4983	14.502400000000026	14.508600000000001	14.5136	14.517800000000001	14.5237	14.5283	14.5326	14.538500000000001	14.5428	14.547600000000001	14.553800000000004	14.5579	14.5632	14.5692	14.5732	14.5786	14.584200000000001	14.587900000000001	14.593400000000004	14.598800000000001	14.6027	14.608600000000001	14.614000000000001	14.6182	14.6243	14.629200000000001	14.6333	14.639200000000001	14.643700000000001	14.648099999999999	14.6539	14.658200000000001	14.6631	14.6691	14.673300000000001	14.678700000000001	14.6846	14.688500000000001	14.694000000000001	14.6995	14.7033	14.7088	14.7141	14.7181	14.724	14.729100000000001	14.7334	14.7395	14.7441	14.7485	14.7544	14.758700000000001	14.763300000000001	14.7691	14.773200000000001	14.7782	14.7842	14.7882	14.793800000000001	14.7995	14.803400000000057	14.8089	14.814300000000001	14.818	14.823600000000004	14.828800000000001	14.832700000000004	14.838700000000001	14.8437	14.848100000000001	14.853800000000026	14.858400000000024	14.862300000000022	14.867400000000057	14.872300000000006	14.876200000000004	14.882000000000026	14.886700000000006	14.891	14.897	14.901400000000002	14.9063	14.911200000000001	14.9153	14.919400000000024	14.9236	14.9284	14.9322	14.9377	14.9429	14.9468	14.952700000000059	14.957700000000004	14.9618	14.966500000000057	14.971	14.9748	14.979900000000002	14.9839	14.9878	14.992800000000004	14.9984	15.0021	15.0075	15.0131	15.0169	15.021700000000001	15.026	15.030100000000001	15.0351	15.039400000000002	15.0435	15.047700000000001	15.053500000000026	15.057700000000002	15.062500000000057	15.0684	15.0723	15.077	15.081200000000001	15.085900000000002	15.090200000000001	15.095500000000024	15.099300000000001	15.1031	15.108700000000001	15.1136	15.117700000000001	15.1236	15.1281	15.1325	15.136700000000001	15.1417	15.145800000000001	15.151300000000001	15.155100000000004	15.158900000000001	15.164400000000002	15.169500000000006	15.173400000000004	15.1793	15.184100000000001	15.1882	15.192400000000006	15.1976	15.201500000000001	15.207100000000001	15.2113	15.2149	15.2203	15.2255	15.229200000000001	15.234999999999999	15.24	15.2439	15.248199999999999	15.253500000000004	15.257400000000002	15.2629	15.2676	15.271000000000001	15.2765	15.281600000000001	15.285500000000004	15.2913	15.2963	15.3	15.304600000000002	15.309900000000004	15.313800000000002	15.319400000000057	15.3241	15.3277	15.333300000000001	15.338200000000001	15.342000000000002	15.347900000000001	15.352700000000068	15.356200000000022	15.361400000000026	15.366500000000061	15.370500000000026	15.376100000000006	15.380700000000004	15.3848	15.390500000000022	15.3949	15.399400000000057	15.4053	15.409400000000026	15.413400000000006	15.419	15.423300000000001	15.428000000000001	15.4336	15.4375	15.4419	15.4475	15.451400000000024	15.456500000000059	15.462300000000004	15.466100000000004	15.470500000000024	15.4762	15.4801	15.485300000000002	15.4907	15.494200000000001	15.498800000000001	15.504300000000001	15.508100000000001	15.513400000000004	15.519	15.522500000000004	15.527700000000001	15.533300000000001	15.537100000000001	15.5426	15.547700000000001	15.5509	15.555700000000057	15.561	15.5648	15.570500000000004	15.575700000000024	15.579500000000024	15.5852	15.590300000000001	15.594200000000001	15.6	15.6045	15.607800000000001	15.6129	15.617800000000001	15.6218	15.627700000000001	15.632400000000002	15.6366	15.6425	15.6469	15.651200000000001	15.657	15.661	15.6646	15.6698	15.6744	15.678600000000001	15.6845	15.688700000000001	15.6928	15.6988	15.703200000000001	15.707700000000001	15.7135	15.7174	15.7211	15.726100000000001	15.730600000000001	15.7347	15.740600000000001	15.7446	15.748799999999999	15.754800000000001	15.7593	15.7637	15.769500000000004	15.773400000000002	15.7773	15.782	15.7867	15.790900000000001	15.7966	15.800600000000006	15.8047	15.810700000000002	15.815400000000066	15.819500000000026	15.825200000000002	15.829400000000026	15.833600000000002	15.8376	15.842600000000004	15.846500000000002	15.852200000000026	15.856200000000022	15.860200000000004	15.866000000000026	15.8712	15.875100000000026	15.8809	15.885500000000068	15.889500000000057	15.893400000000026	15.898400000000002	15.902200000000002	15.9078	15.911800000000001	15.915700000000006	15.9213	15.9268	15.9307	15.936300000000001	15.9413	15.9452	15.949400000000002	15.954000000000002	15.9579	15.963200000000002	15.9673	15.9712	15.9763	15.982200000000002	15.9861	15.991400000000002	15.9969	16.000599999999885	16.00549999999987	16.009399999999989	16.013500000000001	16.0185	16.022599999999859	16.027200000000001	16.031600000000001	16.037600000000001	16.042000000000002	16.04669999999987	16.052399999999889	16.0564	16.061299999999989	16.065799999999811	16.069800000000001	16.074200000000001	16.078299999999889	16.08329999999987	16.087399999999889	16.093299999999989	16.098400000000002	16.102599999999892	16.1084	16.112800000000107	16.117200000000114	16.122599999999878	16.126999999999999	16.131399999999999	16.136600000000001	16.141500000000001	16.146000000000001	16.152000000000001	16.156300000000005	16.161200000000001	16.166899999999988	16.170800000000035	16.175899999999999	16.1816	16.185499999999866	16.190899999999999	16.1967	16.200599999999874	16.206399999999885	16.211900000000107	16.215800000000005	16.221599999999889	16.22659999999987	16.2303	16.2361	16.241	16.245199999999862	16.251300000000001	16.2561	16.260699999999833	16.2668	16.271000000000001	16.2759	16.2818	16.285599999999796	16.290699999999866	16.296500000000002	16.3004	16.305800000000001	16.311699999999988	16.3157	16.3215	16.327000000000005	16.330900000000035	16.3367	16.341699999999989	16.345699999999862	16.351500000000001	16.356300000000001	16.360600000000002	16.366700000000002	16.371300000000005	16.376200000000001	16.382299999999859	16.386399999999878	16.391500000000001	16.397200000000005	16.4011	16.406300000000002	16.411999999999999	16.415900000000001	16.421500000000002	16.427199999999896	16.4313	16.437200000000001	16.4424999999998	16.446599999999844	16.452399999999862	16.4572	16.46139999999987	16.467199999999877	16.471699999999878	16.476400000000002	16.482499999999789	16.486799999999796	16.491999999999987	16.497999999999987	16.501899999999999	16.507100000000001	16.512799999999885	16.5166	16.521999999999988	16.5275	16.531400000000001	16.537199999999999	16.542699999999837	16.546800000000001	16.552900000000001	16.558	16.562099999999862	16.56809999999987	16.572699999999866	16.577000000000005	16.582899999999889	16.587199999999989	16.591999999999999	16.598099999999889	16.6022	16.607299999999999	16.613399999999999	16.617400000000035	16.622699999999877	16.628399999999989	16.632200000000001	16.637599999999999	16.6431	16.646999999999988	16.652799999999989	16.658200000000001	16.662199999999885	16.668199999999889	16.673400000000001	16.677499999999988	16.683399999999892	16.688099999999885	16.692299999999989	16.6981	16.702499999999858	16.7073	16.7133	16.717400000000001	16.722599999999833	16.728599999999844	16.73269999999987	16.737900000000035	16.743599999999859	16.747399999999892	16.752699999999862	16.758199999999889	16.762099999999844	16.767900000000001	16.773299999999892	16.7775	16.783499999999837	16.788499999999804	16.7928	16.798599999999851	16.8032	16.807500000000001	16.813300000000005	16.817599999999999	16.822500000000002	16.828499999999877	16.832599999999989	16.838000000000001	16.843900000000001	16.847799999999989	16.853300000000001	16.858699999999892	16.862499999999859	16.867999999999999	16.8733	16.877199999999988	16.883099999999889	16.888299999999862	16.892499999999878	16.898399999999889	16.903199999999877	16.907499999999889	16.913	16.9176	16.921800000000001	16.927600000000002	16.931899999999999	16.936599999999885	16.942699999999789	16.9468	16.952000000000002	16.957000000000001	16.960699999999811	16.965099999999826	16.969399999999844	16.9742	16.97809999999987	16.983899999999878	16.988599999999789	16.992899999999889	16.998899999999892	17.0032	17.008199999999889	17.012599999999896	17.016999999999999	17.021100000000001	17.025599999999859	17.030100000000001	17.033799999999989	17.039400000000001	17.044499999999989	17.048399999999862	17.054400000000001	17.0593	17.063599999999862	17.067999999999987	17.072699999999866	17.076599999999896	17.081900000000001	17.085699999999811	17.089499999999862	17.0946	17.100200000000001	17.103999999999999	17.1096	17.115100000000005	17.119000000000035	17.1234	17.1282	17.132100000000001	17.137400000000031	17.1416	17.145399999999889	17.150099999999988	17.155799999999989	17.159700000000001	17.164899999999999	17.1706	17.174600000000005	17.178899999999999	17.183700000000002	17.187899999999999	17.192799999999878	17.197900000000118	17.201499999999989	17.205699999999844	17.211400000000001	17.215599999999878	17.220399999999874	17.226299999999878	17.2303	17.234500000000001	17.2394	17.2439	17.248399999999837	17.253900000000005	17.2576	17.26159999999987	17.267299999999889	17.271699999999989	17.276299999999896	17.282199999999825	17.286299999999859	17.290299999999878	17.295299999999862	17.3	17.304300000000001	17.309999999999999	17.313800000000118	17.31790000000014	17.323599999999892	17.327900000000035	17.3325	17.3384	17.34249999999987	17.346399999999896	17.351600000000001	17.356200000000001	17.360600000000002	17.366299999999892	17.370200000000001	17.374500000000001	17.380199999999885	17.3843	17.389199999999889	17.395	17.399000000000001	17.402999999999889	17.408399999999844	17.41259999999987	17.417400000000001	17.423100000000002	17.4269	17.431799999999896	17.4374	17.441199999999878	17.446499999999844	17.452100000000002	17.4559	17.460199999999851	17.465800000000002	17.469599999999826	17.474900000000005	17.480299999999826	17.483699999999796	17.488799999999777	17.494199999999989	17.497999999999987	17.503599999999889	17.508900000000001	17.5123	17.517399999999999	17.5228	17.526599999999878	17.5322	17.537199999999999	17.540400000000002	17.545699999999837	17.550799999999889	17.554400000000001	17.560199999999877	17.565299999999858	17.568599999999837	17.574000000000005	17.5792	17.583100000000002	17.588799999999804	17.593499999999889	17.596800000000005	17.602	17.606999999999999	17.610900000000122	17.616700000000005	17.621600000000001	17.625399999999896	17.631200000000035	17.635899999999999	17.639900000000118	17.645699999999874	17.649899999999999	17.653400000000001	17.6586	17.663399999999989	17.667400000000001	17.673400000000001	17.677900000000122	17.68239999999987	17.688300000000002	17.692499999999892	17.697199999999999	17.7029	17.706699999999874	17.7104	17.715800000000005	17.719899999999999	17.724399999999989	17.7303	17.734200000000001	17.739100000000001	17.744999999999987	17.748999999999889	17.754000000000001	17.759599999999892	17.763299999999862	17.766999999999989	17.77229999999987	17.776199999999989	17.780999999999889	17.786799999999811	17.790400000000002	17.79519999999987	17.801200000000001	17.805199999999989	17.810199999999988	17.815799999999989	17.819500000000001	17.8233	17.828399999999878	17.8325	17.837299999999999	17.843	17.846499999999892	17.851299999999988	17.857299999999999	17.8613	17.866199999999989	17.87190000000011	17.875599999999885	17.8795	17.884399999999989	17.888599999999844	17.8933	17.898800000000001	17.902499999999833	17.907	17.913	17.917200000000001	17.921999999999986	17.927700000000002	17.9315	17.9359	17.940099999999866	17.94459999999987	17.949000000000002	17.954499999999989	17.958399999999866	17.962499999999789	17.968499999999796	17.973199999999881	17.9773	17.983099999999844	17.98729999999987	17.991700000000002	17.995599999999826	18.000399999999896	18.0044	18.009799999999878	18.013800000000035	18.017800000000129	18.023599999999877	18.0289	18.032800000000005	18.038599999999889	18.043299999999885	18.0473	18.0517	18.0562	18.059999999999999	18.065299999999858	18.069299999999878	18.073399999999989	18.07869999999987	18.084499999999878	18.088399999999837	18.093800000000005	18.0991	18.102900000000005	18.108000000000001	18.111999999999998	18.1157	18.120699999999989	18.124700000000001	18.129300000000001	18.134000000000114	18.14	18.144200000000001	18.149100000000001	18.15480000000014	18.1586	18.163799999999878	18.16869999999987	18.1724	18.1767	18.1816	18.186299999999989	18.190999999999999	18.196999999999999	18.2011	18.206	18.2117	18.215599999999878	18.220699999999862	18.226199999999885	18.2301	18.235499999999877	18.241199999999989	18.245199999999862	18.250900000000001	18.256399999999989	18.260299999999862	18.266100000000002	18.271100000000001	18.274799999999892	18.280599999999826	18.285599999999796	18.289699999999833	18.2958	18.300599999999989	18.305099999999989	18.311299999999999	18.3156	18.320399999999989	18.3262	18.330100000000005	18.3352	18.340900000000001	18.344799999999989	18.350200000000001	18.356100000000001	18.359900000000035	18.365599999999858	18.371300000000005	18.3752	18.3809	18.385999999999989	18.389900000000001	18.395699999999874	18.400599999999859	18.404800000000005	18.410900000000005	18.41559999999987	18.420099999999874	18.426199999999874	18.430599999999878	18.43539999999987	18.441299999999877	18.445099999999837	18.45	18.4558	18.459800000000001	18.465199999999811	18.471	18.47509999999987	18.480799999999789	18.486399999999826	18.490399999999866	18.496099999999878	18.501200000000001	18.505199999999885	18.510999999999999	18.515899999999988	18.520099999999989	18.526199999999989	18.530899999999999	18.535699999999881	18.541799999999881	18.545999999999989	18.550999999999988	18.556799999999896	18.560699999999859	18.565899999999989	18.5716	18.575500000000002	18.581099999999989	18.5868	18.590800000000005	18.596800000000005	18.6021	18.606100000000001	18.611999999999998	18.616900000000129	18.620899999999999	18.626799999999989	18.631499999999999	18.635899999999999	18.642099999999989	18.6465	18.651499999999999	18.657599999999999	18.6617	18.666899999999988	18.672599999999989	18.676400000000001	18.681699999999989	18.6874	18.691199999999988	18.696899999999999	18.702499999999858	18.706600000000002	18.712599999999878	18.717800000000114	18.721900000000005	18.727799999999878	18.732599999999874	18.736699999999892	18.742599999999811	18.747	18.7517	18.757800000000035	18.762099999999844	18.767299999999889	18.773299999999892	18.7773	18.782599999999796	18.788199999999826	18.79209999999987	18.7974	18.802900000000001	18.806799999999896	18.8126	18.818000000000001	18.822199999999889	18.828199999999892	18.833200000000001	18.837299999999999	18.8431	18.8477	18.851800000000118	18.857600000000001	18.861999999999988	18.866800000000001	18.872800000000005	18.876999999999999	18.882299999999859	18.88819999999987	18.892199999999892	18.897600000000001	18.903099999999878	18.9069	18.912299999999878	18.9177	18.921600000000002	18.927499999999878	18.932699999999862	18.936900000000001	18.942900000000002	18.947800000000001	18.952000000000002	18.957799999999889	18.962399999999796	18.966599999999822	18.972399999999851	18.976699999999862	18.981399999999859	18.987499999999859	18.991599999999877	18.9969	19.002099999999889	19.0059	19.010300000000001	19.0151	19.019600000000001	19.023900000000001	19.029699999999877	19.033899999999999	19.038799999999878	19.044799999999885	19.0488	19.053999999999988	19.058399999999892	19.062399999999844	19.067	19.071200000000001	19.075800000000001	19.079699999999892	19.085399999999833	19.090199999999989	19.0944	19.1004	19.104800000000122	19.1096	19.113800000000129	19.118500000000001	19.122499999999889	19.127600000000001	19.131599999999999	19.135300000000001	19.140799999999889	19.146000000000001	19.149899999999999	19.155799999999989	19.160799999999877	19.164999999999999	19.1692	19.174099999999999	19.178000000000001	19.183399999999892	19.1873	19.191099999999999	19.196200000000001	19.201699999999889	19.205499999999859	19.211099999999988	19.2165	19.22049999999987	19.224699999999885	19.229699999999866	19.233599999999896	19.238900000000001	19.24339999999987	19.247	19.2517	19.257400000000001	19.261299999999885	19.266499999999859	19.272200000000002	19.276199999999989	19.280299999999851	19.285399999999811	19.289399999999862	19.2944	19.299600000000002	19.303000000000001	19.307600000000001	19.313199999999988	19.317299999999999	19.322299999999878	19.328099999999989	19.332000000000001	19.336099999999988	19.341200000000001	19.34549999999987	19.350200000000001	19.355699999999889	19.359200000000001	19.363699999999874	19.369399999999889	19.3734	19.378399999999989	19.3842	19.388099999999874	19.392099999999989	19.397400000000001	19.401599999999878	19.406399999999874	19.411999999999999	19.41559999999987	19.42019999999987	19.425899999999885	19.4298	19.434899999999999	19.440699999999822	19.44459999999987	19.4485999999998	19.4541	19.458100000000002	19.463099999999859	19.468699999999785	19.472299999999858	19.477399999999989	19.482899999999862	19.4866999999998	19.492099999999859	19.497599999999878	19.5014	19.505699999999862	19.511199999999999	19.515000000000001	19.520399999999889	19.525699999999858	19.5291	19.534400000000005	19.5396	19.543399999999878	19.549199999999892	19.554300000000001	19.557600000000001	19.562599999999826	19.567999999999987	19.571800000000035	19.577400000000001	19.582299999999837	19.585599999999811	19.590900000000001	19.596	19.599799999999878	19.605699999999889	19.610600000000005	19.614100000000118	19.619499999999999	19.624600000000001	19.628599999999889	19.634300000000035	19.638900000000035	19.642199999999892	19.647500000000001	19.6524	19.656300000000005	19.662299999999878	19.667000000000005	19.6707	19.676500000000001	19.681100000000001	19.68539999999987	19.691099999999999	19.6952	19.698799999999885	19.7041	19.708699999999844	19.713000000000001	19.718900000000001	19.723299999999877	19.727599999999892	19.733499999999989	19.7377	19.742399999999833	19.748099999999862	19.751899999999999	19.75559999999987	19.760999999999989	19.765099999999844	19.7698	19.7758	19.779699999999877	19.784800000000001	19.790699999999866	19.794499999999989	19.79969999999987	19.805199999999989	19.808800000000005	19.8126	19.818000000000001	19.821899999999999	19.827000000000005	19.832699999999896	19.836200000000005	19.8415	19.847300000000001	19.851099999999999	19.856400000000001	19.861699999999892	19.865399999999866	19.869199999999989	19.874500000000001	19.878299999999989	19.88359999999987	19.888999999999989	19.892399999999881	19.8977	19.903499999999866	19.907299999999989	19.91259999999987	19.917899999999999	19.921600000000002	19.925399999999826	19.930599999999878	19.9345	19.939699999999878	19.944900000000001	19.948399999999811	19.953499999999877	19.959399999999889	19.963299999999844	19.968499999999796	19.9739	19.977599999999892	19.981599999999844	19.986499999999811	19.990399999999866	19.995499999999826	20.000699999999878	20.004300000000001	20.0091	20.0151	20.019100000000005	20.024100000000001	20.029699999999877	20.0334	20.038	20.042199999999866	20.046399999999878	20.051100000000005	20.0563	20.060199999999877	20.064499999999889	20.070499999999896	20.074900000000031	20.0793	20.085099999999859	20.089099999999878	20.093699999999878	20.0977	20.1023	20.106400000000001	20.111599999999999	20.1157	20.119499999999999	20.125399999999896	20.130600000000001	20.134599999999999	20.1404	20.145099999999989	20.149100000000001	20.15390000000011	20.158000000000001	20.161899999999999	20.166899999999988	20.171199999999999	20.1752	20.180700000000002	20.186399999999892	20.190300000000001	20.195799999999878	20.201000000000001	20.204799999999889	20.210100000000001	20.214300000000001	20.2181	20.222599999999833	20.2273	20.2316	20.236699999999892	20.242699999999811	20.246599999999862	20.251899999999999	20.257400000000001	20.261199999999889	20.266599999999851	20.271799999999892	20.275699999999858	20.280999999999889	20.286499999999837	20.290500000000002	20.296399999999878	20.3017	20.305499999999885	20.311299999999999	20.316099999999999	20.3201	20.326000000000001	20.3306	20.335000000000001	20.341100000000001	20.345599999999862	20.3505	20.3566	20.360600000000002	20.365699999999844	20.371500000000001	20.3752	20.38049999999987	20.386099999999892	20.39	20.395600000000002	20.401299999999896	20.405099999999862	20.411000000000001	20.416399999999989	20.420399999999862	20.426199999999874	20.431000000000001	20.435099999999878	20.440999999999892	20.445599999999796	20.450099999999896	20.456199999999892	20.460599999999811	20.465599999999785	20.471699999999878	20.4758	20.480899999999878	20.486599999999811	20.490499999999862	20.495799999999804	20.501300000000001	20.505299999999878	20.510999999999999	20.516500000000001	20.520699999999874	20.526599999999878	20.531800000000118	20.536000000000001	20.541799999999881	20.546399999999878	20.550799999999889	20.5566	20.561	20.565799999999811	20.571800000000035	20.5761	20.581399999999885	20.587399999999889	20.5913	20.596800000000005	20.6023	20.606100000000001	20.611599999999999	20.617000000000122	20.620899999999999	20.626799999999989	20.632200000000001	20.636399999999988	20.642499999999878	20.647400000000001	20.651700000000005	20.657699999999988	20.661899999999999	20.6663	20.6722	20.676500000000001	20.6814	20.6875	20.691600000000001	20.696999999999999	20.702999999999989	20.706900000000001	20.712299999999892	20.717900000000114	20.721699999999878	20.7272	20.732599999999874	20.736499999999989	20.742399999999833	20.747699999999877	20.7517	20.757800000000035	20.762799999999789	20.767099999999989	20.773	20.7774	20.7819	20.787800000000001	20.792000000000002	20.797000000000001	20.803000000000001	20.806899999999999	20.8123	20.818300000000001	20.822199999999889	20.8277	20.833200000000001	20.836800000000114	20.842300000000002	20.8477	20.851600000000001	20.857500000000005	20.862699999999844	20.867000000000001	20.873100000000001	20.877900000000114	20.882299999999859	20.88819999999987	20.892499999999878	20.897099999999988	20.902899999999892	20.907	20.912099999999889	20.917999999999999	20.922099999999844	20.927700000000002	20.933499999999889	20.9374	20.942900000000002	20.948299999999822	20.952100000000002	20.957699999999896	20.96289999999987	20.966899999999892	20.972799999999811	20.977799999999878	20.982199999999796	20.988299999999796	20.992899999999889	20.997399999999892	21.003299999999989	21.0075	21.0121	21.017900000000122	21.021899999999999	21.027100000000001	21.033000000000001	21.036999999999999	21.042499999999851	21.047899999999988	21.051800000000107	21.056799999999896	21.062099999999862	21.065799999999811	21.071100000000001	21.076599999999896	21.080499999999859	21.086200000000002	21.0916	21.095699999999862	21.101099999999999	21.1052	21.109100000000005	21.113700000000001	21.118200000000005	21.1221	21.127099999999999	21.132800000000035	21.136600000000001	21.141999999999999	21.1477	21.151700000000005	21.156900000000114	21.160900000000005	21.164899999999999	21.17	21.173999999999999	21.1782	21.182599999999859	21.188399999999874	21.192499999999892	21.197399999999988	21.203299999999889	21.2073	21.212299999999892	21.2164	21.220800000000001	21.225299999999859	21.2303	21.234200000000001	21.238099999999989	21.2439	21.248599999999822	21.252800000000001	21.258800000000001	21.263099999999874	21.267800000000001	21.271799999999892	21.276700000000002	21.280799999999811	21.286299999999859	21.290099999999892	21.293800000000001	21.299399999999885	21.304500000000001	21.308199999999989	21.314100000000035	21.318999999999999	21.3232	21.327200000000001	21.3324	21.336200000000005	21.341799999999989	21.346	21.349499999999892	21.354900000000118	21.360199999999892	21.364000000000001	21.369700000000002	21.374900000000114	21.379000000000001	21.382999999999896	21.38819999999987	21.392099999999989	21.397600000000001	21.402299999999844	21.405699999999818	21.410900000000005	21.4163	21.420099999999874	21.425799999999796	21.431000000000001	21.434999999999999	21.439	21.444400000000002	21.448199999999833	21.45369999999987	21.458699999999844	21.462099999999818	21.46739999999987	21.472699999999822	21.476499999999874	21.482199999999796	21.487399999999862	21.491199999999989	21.495399999999837	21.500800000000005	21.5046	21.510200000000001	21.5153	21.518899999999999	21.5244	21.529399999999892	21.533300000000001	21.539200000000001	21.544	21.547599999999989	21.552499999999878	21.557700000000001	21.561399999999892	21.5671	21.571899999999999	21.575500000000002	21.581099999999989	21.585899999999889	21.59	21.5959	21.6004	21.603999999999999	21.609400000000001	21.614300000000107	21.618400000000001	21.624199999999988	21.628399999999989	21.632100000000001	21.637699999999999	21.642199999999892	21.6465	21.6525	21.656700000000001	21.660599999999889	21.6663	21.6706	21.6751	21.680900000000001	21.684799999999989	21.688599999999862	21.694199999999999	21.698399999999989	21.702999999999989	21.7089	21.713000000000001	21.717099999999999	21.722999999999892	21.727	21.731900000000035	21.737500000000001	21.741299999999892	21.745099999999859	21.750599999999885	21.7546	21.759499999999989	21.765399999999822	21.769199999999874	21.773900000000001	21.779699999999877	21.783599999999833	21.788699999999796	21.7942	21.797899999999988	21.8017	21.807200000000005	21.811000000000035	21.816099999999999	21.821899999999999	21.82569999999987	21.831000000000031	21.8367	21.840399999999892	21.8459	21.851099999999999	21.854700000000001	21.858599999999896	21.864000000000001	21.867699999999989	21.873200000000001	21.878699999999878	21.882299999999859	21.888000000000002	21.8934	21.897200000000005	21.902899999999892	21.907699999999878	21.9114	21.915400000000002	21.920699999999837	21.924399999999885	21.930099999999989	21.935099999999878	21.938699999999859	21.944499999999874	21.9498	21.953600000000002	21.959299999999892	21.963999999999889	21.9679	21.971800000000005	21.977	21.980699999999796	21.986399999999826	21.991099999999989	21.994700000000002	22.000399999999896	22.005800000000001	22.009699999999889	22.0154	22.020199999999896	22.024100000000001	22.027899999999999	22.033000000000001	22.036799999999989	22.042299999999862	22.046900000000001	22.050599999999989	22.056100000000001	22.061699999999878	22.065499999999844	22.071100000000001	22.0762	22.08	22.0839	22.088799999999804	22.092599999999862	22.097999999999999	22.102499999999896	22.106300000000001	22.111499999999999	22.117400000000035	22.121200000000005	22.1265	22.132000000000001	22.1357	22.1403	22.144500000000001	22.148499999999881	22.153500000000001	22.158100000000001	22.162199999999885	22.166799999999881	22.172899999999988	22.177000000000035	22.181899999999999	22.1876	22.191400000000005	22.196300000000001	22.200199999999889	22.204499999999989	22.209099999999989	22.2136	22.2181	22.222199999999862	22.228299999999862	22.2331	22.237400000000001	22.243200000000002	22.247299999999989	22.251999999999999	22.256799999999878	22.2608	22.264900000000001	22.269199999999874	22.274100000000001	22.278099999999878	22.283999999999892	22.289299999999862	22.293299999999885	22.299099999999989	22.303799999999892	22.307900000000107	22.313400000000001	22.318000000000001	22.321999999999999	22.327000000000005	22.332100000000001	22.336300000000001	22.34239999999987	22.347100000000001	22.351500000000001	22.357399999999988	22.361499999999989	22.366199999999989	22.372	22.376100000000001	22.3811	22.387	22.391100000000005	22.3965	22.402399999999837	22.406300000000002	22.4117	22.417100000000001	22.4209	22.426499999999862	22.431799999999896	22.435699999999859	22.441699999999862	22.446899999999989	22.4511	22.4572	22.4619	22.466399999999844	22.472299999999858	22.476400000000002	22.48119999999987	22.486999999999878	22.491099999999989	22.496200000000002	22.502199999999878	22.5063	22.511900000000118	22.517600000000005	22.5215	22.527200000000001	22.532399999999896	22.536300000000001	22.542000000000002	22.547000000000001	22.551200000000001	22.557200000000005	22.562099999999862	22.566699999999862	22.572800000000001	22.577200000000001	22.581999999999987	22.587800000000001	22.591799999999989	22.596800000000005	22.602599999999892	22.6065	22.611900000000148	22.617799999999999	22.621800000000114	22.627600000000001	22.633199999999999	22.637100000000114	22.642900000000001	22.648	22.651900000000129	22.657699999999988	22.66259999999987	22.666799999999881	22.672999999999988	22.677600000000005	22.68239999999987	22.688599999999862	22.692699999999885	22.697700000000001	22.703600000000002	22.7075	22.712599999999878	22.718299999999989	22.722199999999862	22.727799999999878	22.733499999999989	22.7376	22.743499999999862	22.748899999999892	22.7529	22.758699999999866	22.763699999999837	22.76769999999987	22.773499999999881	22.778199999999877	22.782699999999785	22.788799999999785	22.793199999999889	22.79819999999987	22.804300000000001	22.808399999999892	22.813600000000001	22.819299999999988	22.8232	22.828399999999878	22.834000000000035	22.838000000000001	22.843599999999885	22.8492	22.853300000000001	22.859300000000001	22.8645	22.868499999999862	22.874300000000005	22.879100000000001	22.883299999999878	22.889099999999896	22.893599999999989	22.898199999999989	22.904299999999989	22.908599999999833	22.913699999999885	22.919799999999885	22.9238	22.929099999999877	22.934699999999989	22.93849999999987	22.943899999999989	22.949399999999859	22.953299999999889	22.959099999999989	22.964499999999862	22.968599999999789	22.974699999999885	22.979699999999866	22.983899999999878	22.989799999999796	22.994399999999889	22.998699999999811	23.0045	23.008800000000001	23.0136	23.0197	23.023800000000001	23.0291	23.0351	23.038799999999878	23.0441	23.049800000000001	23.0535	23.058900000000001	23.064399999999896	23.068199999999862	23.074000000000005	23.0793	23.083499999999862	23.089299999999874	23.0944	23.09849999999987	23.104099999999999	23.108799999999889	23.112900000000035	23.1187	23.123100000000001	23.127800000000118	23.133800000000118	23.138000000000005	23.1432	23.148299999999892	23.152100000000001	23.156500000000001	23.160799999999877	23.16559999999987	23.169499999999989	23.1753	23.18	23.1843	23.190300000000001	23.194600000000001	23.1996	23.2042	23.208399999999866	23.212599999999878	23.217099999999999	23.221599999999889	23.225299999999859	23.230899999999988	23.2361	23.24	23.245799999999804	23.250800000000005	23.255199999999885	23.259599999999892	23.264199999999889	23.268099999999851	23.273399999999889	23.2773	23.281099999999885	23.286199999999862	23.291799999999881	23.295599999999844	23.301200000000001	23.3066	23.310600000000001	23.315100000000001	23.319800000000118	23.323699999999889	23.329000000000001	23.333300000000001	23.337000000000035	23.341799999999989	23.3475	23.351299999999988	23.3566	23.36229999999987	23.366199999999989	23.3706	23.375399999999896	23.3795	23.384399999999989	23.389600000000002	23.393000000000001	23.397500000000001	23.403300000000002	23.407299999999989	23.412199999999885	23.418099999999892	23.421999999999986	23.42629999999987	23.431100000000001	23.43539999999987	23.440099999999866	23.445699999999796	23.44919999999987	23.453499999999877	23.459299999999892	23.463399999999837	23.468099999999826	23.4741	23.47809999999987	23.482099999999804	23.48719999999987	23.491599999999877	23.496099999999878	23.501799999999989	23.50549999999987	23.509799999999878	23.515599999999989	23.5197	23.5245	23.5304	23.534400000000005	23.5383	23.54359999999987	23.547899999999988	23.552499999999878	23.558299999999896	23.561999999999987	23.566699999999862	23.572399999999877	23.5763	23.581399999999885	23.5871	23.591000000000001	23.594999999999999	23.6005	23.604500000000005	23.609500000000001	23.615100000000005	23.6187	23.6236	23.629200000000001	23.632899999999999	23.638300000000001	23.643899999999999	23.6477	23.651900000000129	23.657499999999999	23.661300000000001	23.666599999999892	23.671900000000118	23.6753	23.680199999999989	23.685599999999862	23.689399999999896	23.694900000000118	23.700299999999885	23.703800000000001	23.708499999999862	23.713999999999999	23.717800000000114	23.723299999999877	23.728399999999858	23.7317	23.736599999999989	23.741900000000001	23.745699999999811	23.751300000000001	23.756599999999889	23.759899999999988	23.765099999999844	23.770499999999878	23.774100000000001	23.779699999999877	23.784699999999862	23.7879	23.792699999999837	23.797899999999988	23.8017	23.807400000000001	23.8126	23.816099999999999	23.8215	23.826799999999889	23.8307	23.836300000000001	23.841000000000001	23.8443	23.8491	23.854199999999999	23.8581	23.863900000000001	23.8689	23.872599999999878	23.878399999999989	23.883299999999878	23.8874	23.8931	23.897400000000001	23.9009	23.905799999999811	23.910699999999881	23.9147	23.920499999999862	23.925299999999837	23.929699999999851	23.935599999999862	23.939900000000005	23.94459999999987	23.950199999999889	23.9541	23.957799999999889	23.962799999999785	23.967300000000002	23.971699999999878	23.977599999999892	23.981599999999844	23.986299999999837	23.992199999999851	23.99639999999987	24.001200000000001	24.006799999999878	24.0106	24.014500000000005	24.019400000000001	24.023599999999877	24.028300000000002	24.033999999999999	24.037800000000118	24.042399999999859	24.048399999999862	24.052600000000002	24.057400000000001	24.063099999999885	24.0669	24.070900000000005	24.075500000000002	24.079799999999889	24.084399999999889	24.0901	24.093900000000001	24.098299999999877	24.104299999999999	24.108599999999896	24.113299999999999	24.119000000000035	24.122900000000001	24.127300000000005	24.131399999999999	24.135999999999999	24.1403	24.145900000000001	24.149799999999892	24.153700000000001	24.159700000000001	24.1645	24.168800000000001	24.174499999999988	24.178699999999989	24.183199999999989	24.187000000000001	24.191800000000118	24.195599999999889	24.2011	24.20519999999987	24.209099999999989	24.214800000000114	24.220199999999878	24.2241	24.229800000000001	24.2347	24.238600000000002	24.243099999999878	24.247499999999889	24.251300000000001	24.256599999999889	24.260699999999833	24.26469999999987	24.27	24.2759	24.279800000000005	24.285199999999822	24.290500000000002	24.2943	24.299399999999885	24.3034	24.307200000000005	24.3123	24.316400000000005	24.320799999999878	24.325599999999874	24.331700000000001	24.335699999999989	24.340699999999877	24.346499999999892	24.350200000000001	24.355399999999989	24.360299999999889	24.363900000000001	24.36839999999987	24.373100000000001	24.377700000000001	24.382399999999862	24.388499999999862	24.392600000000002	24.397600000000001	24.40339999999987	24.4071	24.412299999999878	24.417899999999999	24.42169999999987	24.427099999999989	24.4328	24.436499999999889	24.442199999999822	24.447800000000001	24.451699999999889	24.4574	24.462499999999789	24.466399999999844	24.472199999999862	24.4771	24.48119999999987	24.48729999999987	24.492099999999859	24.496699999999858	24.502800000000001	24.507100000000001	24.512	24.517800000000129	24.521599999999989	24.526800000000001	24.532399999999896	24.5364	24.541899999999988	24.547599999999989	24.551500000000001	24.557200000000005	24.562699999999818	24.566699999999862	24.572500000000002	24.577500000000001	24.581499999999878	24.587299999999892	24.592099999999881	24.596399999999896	24.602499999999896	24.606999999999999	24.611699999999999	24.617799999999999	24.622	24.627099999999999	24.632800000000035	24.636700000000001	24.641900000000035	24.647500000000001	24.651399999999999	24.657000000000107	24.662699999999862	24.666799999999881	24.672699999999892	24.678100000000001	24.682099999999878	24.687999999999999	24.692799999999878	24.696899999999999	24.7028	24.7074	24.711800000000114	24.718	24.722399999999851	24.727399999999989	24.733499999999989	24.7376	24.7427999999998	24.748599999999822	24.752300000000002	24.7576	24.763299999999862	24.767099999999989	24.7728	24.778499999999866	24.782499999999796	24.788499999999804	24.793800000000001	24.797899999999988	24.803799999999892	24.808499999999889	24.8127	24.8186	24.823	24.8277	24.83380000000011	24.838100000000001	24.843299999999989	24.849299999999989	24.853300000000001	24.858699999999892	24.8643	24.868099999999878	24.8735	24.879000000000001	24.882899999999989	24.888699999999837	24.894100000000005	24.898299999999892	24.904399999999892	80	80.08	80.176299999999998	80.202399999999983	80.180399999999949	80.089600000000004	80.004499999999993	79.908600000000007	79.834700000000012	79.826799999999949	79.87169999999999	79.983099999999993	80.073300000000003	80.186399999999978	80.252799999999979	80.256100000000004	80.203000000000003	80.111000000000004	80.037899999999993	79.951099999999997	79.922699999999992	79.942600000000027	80.036500000000004	80.150299999999987	80.254400000000004	80.360299999999995	80.39	80.37309999999998	80.298400000000001	80.230800000000002	80.152499999999989	80.10029999999999	80.10329999999999	80.164000000000001	80.2898	80.391800000000003	80.518100000000004	80.587100000000007	80.594499999999996	80.551699999999997	80.482500000000002	80.424499999999995	80.361000000000004	80.348500000000001	80.379799999999989	80.489700000000013	80.608099999999979	80.728899999999982	80.839500000000001	80.871200000000002	80.861099999999993	80.805999999999983	80.760300000000001	80.702500000000001	80.669999999999987	80.681600000000003	80.754400000000004	80.889399999999981	80.997700000000023	81.13509999999998	81.206800000000001	81.219899999999996	81.192499999999981	81.147099999999995	81.108099999999979	81.067200000000227	81.067400000000006	81.10629999999999	81.227500000000006	81.348500000000001	81.477599999999995	81.593500000000006	81.628099999999989	81.628699999999981	81.598200000000006	81.569999999999993	81.536500000000004	81.5214	81.538499999999999	81.613200000000006	81.754800000000003	81.865899999999982	82.007499999999993	82.087999999999994	82.108499999999978	82.10299999999998	82.086299999999994	82.068399999999983	82.050600000000003	82.042100000000005	82.058700000000002	82.123499999999979	82.262699999999995	82.375799999999586	82.517399999999995	82.612200000000001	82.639699999999991	82.64579999999998	82.639499999999998	82.631100000000004	82.621799999999979	82.619500000000002	82.635399999999919	82.682299999999998	82.808999999999983	82.93	83.063100000000006	83.180300000000003	83.219700000000003	83.237300000000005	83.241200000000489	83.243100000000027	83.245000000000005	83.248700000000014	83.264399999999995	83.299499999999995	83.406700000000001	83.541500000000127	83.657999999999987	83.791100000000327	83.846500000000006	83.871999999999986	83.884699999999995	83.899000000000001	83.910399999999996	83.924899999999994	83.940300000000022	83.969600000000227	84.053799999999981	84.191100000000006	84.3005	84.439899999999994	84.516900000000007	84.547600000000457	84.567600000000027	84.593800000000002	84.614500000000007	84.641300000000001	84.661000000000001	84.689300000000003	84.759200000000007	84.891099999999994	84.998599999999996	85.134699999999995	85.22529999999999	85.260900000000007	85.286900000000003	85.323899999999981	85.354399999999998	85.392699999999991	85.421499999999995	85.449500000000327	85.511200000000471	85.635699999999986	85.742000000000004	85.871899999999982	85.969099999999997	86.008499999999998	86.039299999999997	86.086699999999993	86.125499999999988	86.173899999999989	86.214300000000023	86.242800000000003	86.2988	86.415800000000004	86.520099999999999	86.64279999999998	86.742599999999996	86.784700000000001	86.819800000000001	86.877099999999999	86.927000000000007	86.986000000000004	87.035499999999999	87.065699999999993	87.123399999999918	87.236800000000002	87.334800000000001	87.4529	87.546400000000006	87.587500000000006	87.628499999999988	87.697400000000002	87.7547	87.825099999999978	87.880499999999998	87.912300000000002	87.975999999999999	88.0869	88.177099999999982	88.291300000000007	88.372499999999988	88.409099999999995	88.462500000000006	88.543499999999995	88.607399999999998	88.688999999999979	88.744900000000428	88.779600000000002	88.854500000000002	88.959199999999996	89.043300000000002	89.150099999999981	89.213800000000006	89.251000000000005	89.324200000000005	89.411700000000025	89.485699999999994	89.5732	89.622499999999988	89.666699999999992	89.755099999999999	89.840199999999996	89.929500000000004	90.017700000000005	90.060199999999995	90.114800000000002	90.211900000000227	90.291799999999995	90.388499999999979	90.466600000000227	90.503100000000003	90.558199999999999	90.647400000000005	90.717300000000023	90.806799999999981	90.872099999999989	90.909800000000004	90.986400000000003	91.094700000000003	91.17919999999998	91.284999999999997	91.347700000000003	91.38039999999998	91.44120000000062	91.520099999999999	91.583699999999993	91.662300000000002	91.709300000000013	91.751400000000004	91.845399999999998	91.955500000000001	92.046600000000026	92.154299999999992	92.208500000000001	92.240899999999996	92.298400000000001	92.364999999999995	92.423100000000005	92.4893	92.527999999999992	92.573300000000003	92.676699999999983	92.789000000000001	92.894099999999995	93.00239999999998	93.051000000000002	93.082599999999999	93.133099999999999	93.188000000000002	93.238799999999998	93.293600000000026	93.327699999999993	93.373899999999978	93.483000000000004	93.5989	93.710800000000006	93.822499999999948	93.870199999999983	93.8994	93.940200000000516	93.985100000000003	94.026200000000003	94.07089999999998	94.101500000000001	94.145200000000003	94.254599999999996	94.378499999999988	94.491300000000024	94.609799999999979	94.660200000000003	94.687899999999999	94.717300000000023	94.75269999999999	94.782899999999998	94.817899999999995	94.844099999999997	94.882999999999981	94.986000000000004	95.119200000000006	95.2303	95.358099999999979	95.416500000000127	95.443500000000327	95.462199999999996	95.486900000000006	95.506600000000006	95.531200000000027	95.551500000000004	95.584199999999996	95.673599999999979	95.813900000000004	95.923699999999997	96.060400000000001	96.132299999999987	96.158699999999982	96.171699999999987	96.184600000000003	96.194400000000002	96.207400000000007	96.220200000000006	96.246300000000005	96.316599999999994	96.457099999999997	96.568600000000004	96.708600000000004	96.800399999999982	96.8292	96.840800000000002	96.842600000000004	96.8429	96.843500000000006	96.847499999999997	96.867099999999994	96.916600000000471	97.046099999999996	97.162399999999948	97.295000000000002	97.411800000000127	97.45	97.462599999999995	97.457600000000127	97.447100000000489	97.436800000000005	97.430400000000006	97.438800000000001	97.471300000000014	97.578699999999998	97.715800000000002	97.833699999999993	97.966700000000003	98.019200000000026	98.032600000000002	98.019499999999994	98.000100000000003	97.981100000000026	97.963300000000004	97.962000000000003	97.988399999999999	98.086299999999994	98.225099999999998	98.339500000000001	98.475700000000003	98.5334	98.544900000000027	98.521799999999999	98.488200000000006	98.456300000000013	98.428200000000004	98.434799999999996	98.483199999999997	98.613100000000003	98.727900000000005	98.862499999999983	98.966499999999996	98.993100000000027	98.9833	98.936499999999995	98.897999999999996	98.849700000000013	98.831599999999995	98.852299999999985	98.94420000000062	99.079399999999978	99.189499999999981	99.319100000000006	99.372199999999978	99.375299999999982	99.330799999999982	99.275799999999919	99.221900000000005	99.173299999999998	99.173299999999998	99.221999999999994	99.347399999999993	99.455500000000001	99.584500000000006	99.673799999999858	99.691300000000012	99.663299999999992	99.593000000000004	99.535399999999981	99.464400000000026	99.436300000000003	99.454400000000007	99.545000000000002	99.667400000000001	99.773699999999991	99.889299999999992	99.929100000000005	99.920199999999994	99.852599999999981	99.781099999999995	99.703300000000013	99.639499999999998	99.634100000000004	99.682000000000002	99.798199999999994	99.894300000000001	100.01400000000002	100.086	100.09399999999999	100.04600000000002	99.954800000000006	99.880799999999979	99.788600000000002	99.753399999999999	99.767899999999997	99.854100000000003	99.959599999999995	100.05200000000001	100.15300000000001	100.18199999999999	100.16200000000001	100.074	99.987600000000327	99.8904	99.811499999999995	99.800200000000004	99.840700000000012	99.943600000000501	100.026	100.13	100.187	100.18600000000001	100.12199999999999	100.012	99.924000000000007	99.815299999999993	99.771699999999996	99.780500000000004	99.8536	99.941900000000516	100.02500000000001	100.10599999999998	100.121	100.08799999999999	99.981100000000026	99.882499999999979	99.767500000000027	99.681200000000004	99.665999999999983	99.700300000000013	99.784300000000002	99.852399999999989	99.936200000000127	99.974500000000006	99.962300000000013	99.881200000000007	99.759200000000007	99.656299999999987	99.536699999999996	99.490300000000005	99.494400000000027	99.553699999999992	99.617599999999996	99.685299999999998	99.744600000000517	99.749600000000413	99.705100000000002	99.584700000000012	99.477999999999994	99.348299999999995	99.255899999999983	99.235799999999998	99.259600000000006	99.3215	99.37169999999999	99.433999999999997	99.455500000000001	99.435300000000012	99.340599999999995	99.210600000000127	99.099199999999996	98.969899999999996	98.920400000000001	98.916799999999995	98.958000000000013	99.001999999999995	99.050200000000004	99.086699999999993	99.080299999999994	99.02379999999998	98.890500000000003	98.780100000000004	98.641800000000003	98.548100000000005	98.525399999999948	98.537300000000002	98.57559999999998	98.606799999999978	98.643900000000002	98.650199999999998	98.622999999999948	98.520699999999991	98.384500000000003	98.267899999999997	98.135199999999998	98.082399999999978	98.070399999999978	98.0869	98.10939999999998	98.131	98.151299999999992	98.148099999999999	98.115200000000002	98.005200000000002	97.870899999999978	97.75	97.61999999999999	97.570499999999981	97.555199999999999	97.560900000000004	97.573499999999981	97.585599999999999	97.595200000000006	97.591700000000003	97.565899999999999	97.475499999999982	97.334300000000013	97.221199999999996	97.080299999999994	97.010300000000001	96.987300000000005	96.982000000000014	96.983400000000003	96.985399999999998	96.986800000000002	96.981200000000428	96.959300000000013	96.891099999999994	96.752600000000001	96.641099999999994	96.499100000000027	96.405100000000004	96.373899999999978	96.358599999999981	96.348600000000005	96.340700000000012	96.330799999999982	96.320799999999949	96.2988	96.247300000000024	96.120499999999979	96.0047	95.870899999999978	95.7577	95.717200000000489	95.693799999999982	95.673999999999978	95.654999999999987	95.634600000000006	95.614500000000007	95.591899999999995	95.550399999999982	95.437700000000007	95.313199999999995	95.194000000000003	95.069699999999997	95.019499999999994	94.990799999999993	94.962900000000005	94.930899999999994	94.902199999999993	94.869799999999998	94.845399999999998	94.807999999999993	94.707200000000327	94.580500000000001	94.470699999999994	94.3429	94.284099999999995	94.253200000000007	94.217799999999997	94.173499999999919	94.136399999999981	94.091800000000006	94.063400000000001	94.02679999999998	93.933200000000127	93.8095	93.705500000000001	93.579599999999999	93.5167	93.484899999999996	93.441400000000428	93.385899999999978	93.340100000000007	93.284200000000027	93.250600000000006	93.212999999999994	93.12169999999999	93.003699999999995	92.904100000000227	92.783799999999999	92.7226	92.689599999999999	92.635899999999978	92.57089999999998	92.515699999999995	92.45	92.412099999999995	92.371799999999979	92.278399999999948	92.169299999999993	92.071799999999982	91.960899999999995	91.907200000000486	91.870299999999986	91.8035	91.732600000000005	91.665300000000002	91.592799999999983	91.553899999999999	91.506699999999995	91.408299999999997	91.315799999999982	91.214000000000027	91.11839999999998	91.074100000000001	91.028399999999948	90.945000000000007	90.874299999999991	90.789699999999996	90.717300000000023	90.679999999999978	90.618200000000002	90.517700000000005	90.438699999999997	90.336600000000004	90.264300000000006	90.226900000000001	90.158099999999948	90.061700000000002	89.985699999999994	89.890100000000004	89.831500000000005	89.795100000000005	89.721500000000006	89.632399999999919	89.560199999999995	89.469300000000004	89.416100000000327	89.369	89.275199999999998	89.183999999999983	89.088200000000001	88.996899999999997	88.953300000000013	88.911800000000127	88.834999999999994	88.765299999999996	88.685899999999918	88.6143	88.576499999999982	88.514700000000005	88.405000000000001	88.314700000000002	88.204200000000327	88.122099999999989	88.085700000000003	88.042500000000004	87.9709	87.912300000000002	87.838700000000003	87.783000000000001	87.748599999999996	87.675799999999427	87.557100000000005	87.466800000000006	87.348399999999998	87.270499999999998	87.235900000000001	87.196899999999999	87.134900000000002	87.084800000000001	87.021199999999993	86.975700000000003	86.942200000000227	86.865799999999979	86.741100000000486	86.641499999999994	86.517100000000127	86.440799999999996	86.407100000000227	86.374299999999991	86.322899999999919	86.281599999999997	86.228899999999982	86.191999999999993	86.159199999999998	86.082899999999981	85.953199999999995	85.849500000000006	85.719800000000006	85.639699999999991	85.606200000000001	85.579899999999981	85.540099999999995	85.5077	85.466499999999996	85.436600000000027	85.406099999999995	85.335799999999978	85.203599999999994	85.095699999999994	84.962000000000003	84.872499999999988	84.838499999999982	84.816699999999997	84.789000000000001	84.7654	84.736500000000007	84.713399999999993	84.686300000000003	84.627200000000002	84.497300000000024	84.38369999999999	84.249500000000026	84.145600000000002	84.108699999999999	84.088200000000001	84.07259999999998	84.057999999999993	84.041900000000027	84.026600000000002	84.003699999999995	83.959199999999996	83.839600000000004	83.714400000000026	83.587199999999996	83.466200000000327	83.421300000000002	83.400400000000005	83.394099999999995	83.389299999999992	83.385299999999987	83.379599999999982	83.365099999999998	83.332799999999978	83.232200000000006	83.092500000000001	82.977099999999993	82.841099999999997	82.78	82.759799999999998	82.758099999999999	82.764200000000471	82.770099999999999	82.775699999999986	82.771900000000002	82.749500000000026	82.672999999999988	82.530500000000004	82.418400000000005	82.275699999999986	82.193399999999983	82.170699999999982	82.172299999999979	82.186300000000003	82.202000000000012	82.218000000000004	82.226399999999998	82.212000000000003	82.153199999999998	82.0167	81.903200000000027	81.762699999999995	81.663799999999981	81.637200000000007	81.640900000000002	81.669799999999981	81.695099999999982	81.725200000000001	81.734899999999996	81.713700000000003	81.625499999999988	81.485699999999994	81.373799999999989	81.236400000000003	81.172699999999978	81.161000000000001	81.188399999999959	81.229799999999983	81.267899999999997	81.304900000000004	81.302300000000002	81.256399999999999	81.13069999999999	81.020299999999992	80.888499999999979	80.782699999999991	80.754599999999996	80.765900000000002	80.818699999999993	80.863900000000001	80.92	80.945899999999995	80.930999999999997	80.849700000000013	80.717600000000516	80.609200000000001	80.479100000000003	80.421000000000006	80.416600000000471	80.462700000000012	80.525699999999986	80.584900000000005	80.6434	80.650799999999919	80.613200000000006	80.498099999999994	80.390900000000002	80.265500000000003	80.169200000000004	80.147599999999997	80.171999999999983	80.246600000000413	80.309200000000004	80.389200000000002	80.429900000000004	80.420400000000001	80.343100000000007	80.223299999999995	80.123899999999978	80.0047	79.958399999999983	79.963399999999993	80.0304	80.1113	80.190100000000001	80.267500000000027	80.281800000000004	80.247200000000504	80.139399999999981	80.045900000000003	79.932199999999995	79.852199999999982	79.841200000000327	79.882799999999989	79.979600000000005	80.057599999999994	80.157399999999981	80.206599999999995	80.200700000000012	80.129299999999986	80.024600000000007	79.936099999999996	79.835700000000003	79.803600000000003	79.820700000000002	79.908100000000005	80.002600000000001	80.102299999999985	80.191599999999994	80.210400000000007	80.179699999999983	80.086299999999994	80.006500000000003	79.908900000000003	79.8489	79.848600000000005	79.908100000000005	80.021500000000003	80.114599999999996	80.230099999999993	80.283799999999999	80.281800000000004	80.219800000000006	80.135899999999978	80.0595	79.980900000000005	79.963200000000327	79.993300000000005	80.0989	80.202200000000005	80.321100000000001	80.417300000000026	80.439400000000006	80.414600000000505	80.339500000000001	80.279899999999998	80.201099999999997	80.159300000000002	80.167599999999993	80.241600000000474	80.367000000000004	80.47	80.599500000000006	80.657899999999998	80.662199999999999	80.614700000000013	80.552699999999987	80.494100000000486	80.436600000000027	80.430600000000027	80.470200000000006	80.590100000000007	80.700100000000006	80.830100000000002	80.933999999999997	80.960099999999997	80.946200000000516	80.892099999999999	80.848200000000006	80.7928	80.770600000000002	80.788600000000002	80.876499999999979	81.011300000000006	81.122099999999989	81.257099999999994	81.316400000000002	81.325999999999979	81.295599999999993	81.256399999999999	81.216700000000003	81.183399999999978	81.188699999999983	81.239099999999993	81.368099999999998	81.483099999999993	81.621200000000002	81.724800000000002	81.754099999999994	81.751300000000001	81.723699999999994	81.698300000000003	81.668799999999948	81.658499999999989	81.678299999999979	81.760099999999994	81.899199999999993	82.013099999999994	82.155099999999948	82.228999999999999	82.249700000000004	82.2453	82.231300000000005	82.215700000000012	82.200800000000001	82.195099999999982	82.212300000000013	82.278599999999983	82.415800000000004	82.529899999999998	82.673099999999948	82.766200000000026	82.795299999999997	82.803200000000004	82.799400000000006	82.793700000000001	82.787400000000005	82.787099999999995	82.803399999999982	82.851600000000005	82.977000000000004	83.096700000000013	83.232399999999998	83.348100000000002	83.388599999999983	83.407799999999995	83.413900000000027	83.418700000000001	83.423500000000004	83.429699999999997	83.446000000000026	83.480599999999995	83.585099999999983	83.719099999999997	83.830500000000001	83.965599999999995	84.026200000000003	84.053799999999981	84.068399999999983	84.085899999999981	84.1	84.117800000000003	84.134600000000006	84.163699999999992	84.247200000000504	84.383499999999998	84.492099999999994	84.631200000000007	84.708699999999993	84.740399999999994	84.761899999999997	84.791300000000007	84.814499999999995	84.844600000000227	84.866500000000002	84.894800000000004	84.965700000000012	85.097300000000004	85.202600000000004	85.338799999999978	85.427999999999997	85.463800000000006	85.490899999999996	85.531300000000002	85.563800000000001	85.605499999999978	85.637	85.6648	85.728899999999982	85.854200000000006	85.956800000000001	86.087300000000013	86.181699999999992	86.220299999999995	86.252099999999999	86.303100000000001	86.344800000000006	86.397400000000005	86.439300000000003	86.467700000000022	86.53	86.649999999999991	86.748500000000007	86.873399999999918	86.966099999999997	87.00539999999998	87.042400000000001	87.104299999999995	87.154399999999981	87.218000000000004	87.268000000000001	87.298100000000005	87.363200000000006	87.479100000000003	87.572000000000003	87.691900000000004	87.776399999999981	87.813199999999995	87.85899999999998	87.932400000000001	87.990200000000428	88.064899999999994	88.119	88.152099999999919	88.224800000000002	88.335300000000004	88.422799999999981	88.536199999999994	88.606499999999983	88.641099999999994	88.701700000000002	88.784999999999997	88.851500000000001	88.935300000000012	88.987600000000327	89.027500000000003	89.112299999999991	89.209700000000012	89.297900000000027	89.397099999999995	89.448300000000003	89.491100000000486	89.573399999999978	89.654399999999981	89.739800000000002	89.822799999999958	89.864400000000003	89.914000000000428	90.003799999999998	90.081900000000005	90.175599999999989	90.254900000000006	90.295100000000005	90.357900000000001	90.458399999999983	90.539000000000001	90.640900000000002	90.710800000000006	90.745099999999994	90.80289999999998	90.88809999999998	90.953900000000004	91.041900000000027	91.102099999999979	91.142200000000003	91.225399999999979	91.331400000000002	91.417300000000026	91.524199999999993	91.583399999999983	91.616399999999999	91.675299999999979	91.749399999999994	91.809899999999999	91.886399999999981	91.932500000000005	91.975399999999979	92.07	92.178999999999988	92.279299999999992	92.3874	92.437900000000027	92.470799999999983	92.524100000000004	92.587199999999996	92.643799999999999	92.708200000000005	92.746100000000027	92.791399999999996	92.893799999999999	93.005799999999979	93.114700000000013	93.225499999999982	93.274900000000002	93.306600000000003	93.352699999999999	93.404700000000005	93.453400000000002	93.506500000000003	93.539500000000004	93.584700000000012	93.691300000000012	93.807900000000004	93.922399999999982	94.037400000000005	94.086799999999982	94.116799999999998	94.153099999999981	94.195099999999982	94.233700000000013	94.276499999999999	94.305499999999981	94.347499999999997	94.452799999999982	94.577500000000001	94.6922	94.814700000000002	94.868200000000002	94.897599999999997	94.922699999999992	94.954899999999995	94.982600000000005	95.015299999999996	95.039400000000001	95.075999999999979	95.173299999999998	95.306299999999993	95.419200000000501	95.551100000000005	95.6143	95.642600000000002	95.659199999999998	95.680300000000003	95.696699999999993	95.718500000000006	95.736000000000004	95.7654	95.844200000000413	95.982200000000006	96.093800000000002	96.233900000000006	96.315799999999982	96.344899999999996	96.358499999999978	96.367900000000006	96.375299999999982	96.384900000000002	96.3947	96.417400000000413	96.477099999999993	96.610500000000002	96.725899999999982	96.865600000000001	96.968800000000002	97.001499999999993	97.015699999999995	97.015900000000002	97.013400000000004	97.0107	97.010900000000007	97.024900000000002	97.061800000000005	97.174799999999948	97.307000000000002	97.430700000000002	97.559399999999982	97.60799999999999	97.623999999999981	97.618299999999991	97.605499999999978	97.592799999999983	97.582700000000003	97.584999999999994	97.610399999999998	97.702699999999993	97.843100000000007	97.957300000000004	98.096999999999994	98.162199999999999	98.178699999999978	98.166299999999993	98.142600000000002	98.120899999999978	98.098699999999994	98.096000000000004	98.12269999999998	98.222700000000003	98.359200000000001	98.475399999999979	98.60929999999999	98.663899999999998	98.674099999999981	98.646699999999996	98.611800000000002	98.5749	98.545199999999994	98.551900000000003	98.605799999999988	98.736599999999996	98.849100000000007	98.986599999999996	99.082300000000004	99.105899999999949	99.090500000000006	99.040899999999993	98.999200000000442	98.947500000000517	98.930999999999997	98.952000000000012	99.046200000000027	99.175899999999658	99.289599999999993	99.416600000000471	99.465300000000013	99.466899999999995	99.418300000000002	99.363500000000002	99.303200000000004	99.253699999999995	99.253100000000003	99.304599999999994	99.4285	99.532899999999998	99.664999999999992	99.748700000000014	99.764300000000006	99.731600000000327	99.659699999999987	99.6	99.524500000000003	99.497100000000458	99.515199999999993	99.608499999999978	99.724599999999995	99.831999999999994	99.946100000000428	99.981700000000004	99.9709	99.898499999999999	99.827799999999982	99.744900000000428	99.679899999999989	99.674599999999998	99.723500000000001	99.838999999999999	99.932000000000002	100.051	100.119	100.124	100.07299999999998	99.979500000000002	99.902900000000002	99.808599999999998	99.773699999999991	99.788499999999999	99.874299999999991	99.972099999999998	100.069	100.166	100.19199999999999	100.16999999999999	100.07799999999999	99.991500000000443	99.889099999999999	99.811099999999996	99.799700000000001	99.841399999999993	99.940500000000227	100.02200000000001	100.124	100.17700000000001	100.17299999999985	100.10499999999999	99.995999999999995	99.902799999999999	99.7928	99.750900000000001	99.758499999999998	99.828999999999979	99.911600000000519	99.996100000000027	100.074	100.089	100.054	99.946200000000516	99.848399999999998	99.727700000000013	99.640799999999999	99.624200000000002	99.654699999999991	99.733999999999995	99.799300000000002	99.882599999999982	99.9208	99.910100000000227	99.829499999999982	99.708200000000005	99.604600000000005	99.479600000000005	99.430099999999996	99.429599999999994	99.483199999999997	99.546099999999996	99.611199999999997	99.670399999999958	99.676099999999948	99.63369999999999	99.513000000000005	99.406800000000004	99.275299999999987	99.177699999999987	99.154999999999987	99.174199999999999	99.232600000000005	99.28	99.339799999999983	99.361800000000002	99.342799999999983	99.251000000000005	99.119900000000001	99.0077	98.875799999999586	98.822399999999988	98.8155	98.851900000000001	98.893299999999996	98.938800000000001	98.973799999999983	98.968199999999996	98.913300000000007	98.78279999999998	98.670399999999958	98.5304	98.433999999999997	98.408199999999994	98.416300000000007	98.449900000000127	98.478999999999999	98.513099999999994	98.520600000000002	98.495599999999996	98.399000000000001	98.263900000000007	98.14579999999998	98.009299999999996	97.951099999999997	97.935100000000006	97.946799999999996	97.965199999999996	97.983900000000006	98.001300000000001	98.004999999999995	97.982600000000005	97.8964	97.758200000000002	97.643199999999993	97.500799999999998	97.429100000000005	97.406499999999994	97.405799999999999	97.414100000000474	97.423300000000012	97.432599999999994	97.432900000000004	97.414400000000327	97.348699999999994	97.212900000000005	97.099199999999996	96.955399999999983	96.860200000000006	96.828699999999998	96.816300000000012	96.813999999999993	96.813300000000012	96.812100000000001	96.807900000000004	96.789699999999996	96.741500000000443	96.617900000000006	96.499500000000026	96.364099999999993	96.247400000000027	96.206400000000002	96.183300000000003	96.171599999999998	96.159599999999998	96.1477	96.134799999999998	96.116299999999995	96.080500000000001	95.975899999999982	95.845200000000006	95.728200000000001	95.596199999999996	95.538899999999998	95.509299999999996	95.490000000000023	95.465300000000013	95.445700000000002	95.420299999999997	95.400200000000027	95.369200000000006	95.282600000000002	95.149799999999999	95.042100000000005	94.905100000000004	94.831500000000005	94.7988	94.773299999999992	94.736500000000007	94.707400000000007	94.669600000000003	94.643600000000006	94.613200000000006	94.536500000000004	94.407300000000006	94.304300000000012	94.169899999999998	94.0886	94.053399999999982	94.022299999999987	93.974300000000014	93.936300000000003	93.88669999999999	93.851900000000001	93.821899999999999	93.749600000000413	93.625399999999658	93.526399999999981	93.396900000000002	93.314400000000006	93.277999999999992	93.240899999999996	93.181899999999999	93.135299999999987	93.0745	93.031200000000027	93.000100000000003	92.926699999999997	92.807999999999993	92.717900000000327	92.594300000000004	92.514700000000005	92.479299999999995	92.433999999999997	92.3643	92.3095	92.237899999999996	92.188399999999959	92.15479999999998	92.077600000000004	91.965800000000002	91.875299999999982	91.759399999999999	91.691599999999994	91.657399999999981	91.598600000000005	91.5197	91.455500000000001	91.374999999999986	91.325499999999948	91.2851	91.197999999999993	91.099300000000014	91.007400000000004	90.905699999999996	90.854699999999994	90.813500000000005	90.735399999999998	90.6571	90.574699999999993	90.493399999999994	90.451899999999995	90.401500000000027	90.309600000000003	90.229200000000006	90.13209999999998	90.049899999999994	90.010300000000001	89.952200000000005	89.856200000000001	89.777799999999999	89.678799999999455	89.607200000000006	89.572299999999998	89.514899999999997	89.427000000000007	89.355599999999981	89.263599999999997	89.200300000000013	89.158899999999988	89.077200000000005	88.975099999999998	88.890600000000006	88.786199999999994	88.728799999999978	88.694900000000004	88.632899999999978	88.556399999999982	88.489099999999993	88.409700000000001	88.363299999999995	88.319300000000013	88.223100000000002	88.120899999999978	88.018500000000003	87.915000000000006	87.867199999999997	87.831999999999994	87.772799999999989	87.709800000000001	87.646299999999997	87.580299999999994	87.542900000000003	87.491600000000474	87.384	87.282600000000002	87.166600000000003	87.064899999999994	87.0214	86.988100000000003	86.935599999999994	86.884699999999995	86.827699999999993	86.773600000000002	86.741300000000024	86.687399999999982	86.5732	86.471999999999994	86.350200000000001	86.244300000000024	86.200900000000004	86.170399999999958	86.128199999999978	86.085999999999999	86.04	85.9953	85.965500000000006	85.916200000000501	85.802099999999982	85.68989999999998	85.565100000000001	85.453000000000003	85.408100000000005	85.379699999999985	85.348299999999995	85.314600000000027	85.280699999999996	85.245599999999996	85.219200000000413	85.175799999999427	85.0655	84.942899999999995	84.821399999999983	84.699399999999983	84.649299999999997	84.620999999999981	84.600999999999999	84.576499999999982	84.554699999999997	84.529499999999999	84.508200000000002	84.472399999999979	84.37309999999998	84.239900000000006	84.124200000000002	83.990700000000004	83.928899999999999	83.901700000000005	83.888999999999982	83.875499999999988	83.864500000000007	83.850399999999979	83.836299999999994	83.808399999999978	83.727599999999995	83.589100000000002	83.476299999999995	83.334300000000013	83.254499999999993	83.226799999999983	83.216700000000003	83.214300000000023	83.213200000000327	83.211300000000023	83.2059	83.185799999999958	83.126199999999983	82.992599999999996	82.877299999999991	82.735699999999994	82.633200000000002	82.6006	82.590999999999994	82.596400000000003	82.605399999999989	82.615499999999983	82.619799999999998	82.607900000000001	82.570399999999978	82.453999999999994	82.327500000000001	82.197800000000001	82.072699999999998	82.028399999999948	82.016300000000001	82.029899999999998	82.048100000000005	82.066999999999993	82.082999999999998	82.081400000000002	82.051300000000012	81.945499999999996	81.812299999999993	81.691500000000005	81.559899999999999	81.509699999999995	81.498900000000006	81.523299999999992	81.553600000000003	81.587199999999996	81.611800000000002	81.603700000000003	81.548300000000012	81.416799999999995	81.304100000000005	81.164299999999997	81.068399999999983	81.043800000000005	81.056699999999992	81.101799999999983	81.140100000000004	81.187600000000003	81.201400000000007	81.177199999999999	81.078000000000003	80.949900000000127	80.832300000000004	80.7059	80.65949999999998	80.657399999999981	80.703900000000004	80.753600000000006	80.811499999999995	80.855599999999981	80.854100000000003	80.800699999999992	80.675399999999485	80.569999999999993	80.435000000000002	80.350499999999982	80.333699999999993	80.364099999999993	80.431500000000227	80.488200000000006	80.559899999999999	80.584700000000012	80.567099999999996	80.474500000000006	80.356499999999983	80.247400000000027	80.12909999999998	80.090500000000006	80.096100000000007	80.161500000000004	80.23	80.308099999999982	80.373899999999978	80.381100000000004	80.336100000000002	80.220500000000001	80.125199999999978	80.002899999999983	79.927099999999996	79.917300000000026	79.961700000000022	80.050600000000003	80.123799999999989	80.216499999999996	80.254099999999994	80.241600000000474	80.158299999999983	80.053600000000003	79.954499999999996	79.852399999999989	79.823099999999982	79.841899999999995	79.928299999999993	80.0124	80.111700000000013	80.1892	80.200999999999993	80.159599999999998	80.058499999999981	79.974300000000014	79.867999999999995	79.811000000000007	79.811700000000002	79.875299999999982	79.980700000000013	80.071299999999994	80.179799999999958	80.222200000000001	80.213399999999993	80.139499999999998	80.055499999999981	79.965999999999994	79.885499999999979	79.869200000000006	79.902900000000002	80.008200000000002	80.103200000000001	80.222499999999982	80.3065	80.321699999999993	80.285699999999991	80.2029	80.134399999999999	80.046999999999997	80.009500000000003	80.020699999999991	80.1036	80.220600000000005	80.324600000000004	80.445899999999995	80.490200000000428	80.486599999999996	80.425600000000003	80.362499999999983	80.290200000000027	80.231499999999997	80.227400000000003	80.274799999999999	80.396900000000002	80.499700000000004	80.632299999999987	80.720699999999994	80.739000000000004	80.712100000000007	80.649799999999999	80.600999999999999	80.537000000000006	80.515000000000001	80.533100000000005	80.624499999999998	80.752600000000001	80.864900000000006	80.9953	81.046600000000026	81.052099999999982	81.011700000000005	80.967200000000489	80.916900000000027	80.878499999999988	80.882699999999986	80.937399999999997	81.066699999999997	81.177699999999987	81.318000000000012	81.412300000000002	81.436899999999994	81.4255	81.387100000000004	81.355799999999988	81.316599999999994	81.307100000000005	81.331900000000005	81.429900000000004	81.562399999999982	81.676099999999948	81.813000000000002	81.87139999999998	81.88669999999999	81.871200000000002	81.847499999999997	81.823999999999998	81.802300000000002	81.803799999999981	81.836600000000004	81.945700000000002	82.074299999999994	82.200900000000004	82.3309	82.379899999999978	82.3964	82.39	82.377200000000002	82.364199999999997	82.353499999999983	82.35499999999999	82.379299999999986	82.467300000000023	82.604299999999995	82.714600000000516	82.858399999999989	82.9328	82.958500000000001	82.964500000000413	82.962500000000006	82.959599999999995	82.956900000000005	82.960700000000003	82.9803	83.043999999999997	83.177499999999981	83.290499999999994	83.434200000000516	83.532499999999999	83.566800000000001	83.583299999999994	83.592000000000013	83.599100000000007	83.60799999999999	83.616900000000001	83.636899999999983	83.684899999999999	83.806299999999993	83.923000000000002	84.057699999999997	84.174999999999983	84.218800000000002	84.243899999999996	84.261700000000005	84.280100000000004	84.299400000000006	84.319199999999995	84.340100000000007	84.378999999999948	84.486400000000003	84.611199999999997	84.731100000000026	84.858799999999988	84.912700000000001	84.943200000000516	84.968599999999995	84.999899999999997	85.027500000000003	85.059699999999992	85.083500000000001	85.118799999999979	85.214900000000227	85.341499999999996	85.451400000000007	85.5822	85.6447	85.677499999999981	85.709700000000012	85.753100000000003	85.789100000000005	85.833699999999993	85.862499999999983	85.897400000000005	85.986500000000007	86.110200000000006	86.214200000000517	86.3429	86.409600000000026	86.442800000000005	86.482600000000005	86.537200000000027	86.579599999999999	86.636200000000002	86.672099999999958	86.706999999999994	86.792000000000002	86.910799999999995	87.009600000000006	87.133499999999998	87.200500000000005	87.233999999999995	87.2821	87.346999999999994	87.400400000000005	87.467500000000413	87.50869999999999	87.546700000000001	87.634900000000002	87.745199999999997	87.842200000000005	87.956800000000001	88.014799999999994	88.0505	88.111400000000003	88.183499999999981	88.2483	88.323099999999982	88.365600000000001	88.41120000000052	88.505899999999983	88.599700000000013	88.702200000000005	88.801000000000002	88.847700000000003	88.889899999999983	88.967700000000022	89.039599999999993	89.12269999999998	89.197999999999993	89.236599999999996	89.293000000000006	89.389699999999991	89.470799999999983	89.573899999999981	89.652299999999983	89.69	89.749100000000027	89.842299999999994	89.918000000000006	90.015000000000001	90.081000000000003	90.115600000000001	90.178299999999979	90.268600000000006	90.343199999999996	90.438699999999997	90.499799999999993	90.537499999999994	90.61569999999999	90.714700000000022	90.801000000000002	90.902600000000007	90.957899999999995	90.992800000000003	91.058199999999999	91.13669999999999	91.208100000000002	91.290899999999993	91.338399999999979	91.388799999999989	91.487700000000004	91.581000000000003	91.688399999999959	91.784099999999995	91.827299999999994	91.864900000000006	91.930400000000006	91.992000000000004	92.064099999999996	92.13039999999998	92.166200000000003	92.226799999999983	92.338200000000001	92.432599999999994	92.552199999999999	92.642099999999999	92.681299999999993	92.716800000000006	92.775699999999986	92.826799999999949	92.891599999999997	92.944700000000026	92.974900000000005	93.038799999999981	93.156799999999919	93.255600000000001	93.382299999999987	93.473100000000002	93.511300000000006	93.542699999999996	93.591700000000003	93.634	93.687899999999999	93.731899999999996	93.761100000000027	93.825099999999978	93.947600000000548	94.050600000000003	94.182599999999979	94.277100000000004	94.315000000000012	94.342500000000001	94.380600000000001	94.414300000000026	94.456400000000002	94.491700000000023	94.518600000000006	94.577200000000005	94.700400000000002	94.808599999999998	94.943000000000026	95.046700000000001	95.086100000000002	95.111400000000003	95.137900000000002	95.162899999999979	95.192300000000003	95.219200000000413	95.243700000000004	95.291799999999995	95.410100000000227	95.526399999999981	95.658499999999989	95.77549999999998	95.819900000000004	95.845500000000001	95.860500000000002	95.876999999999981	95.893199999999993	95.910700000000006	95.93	95.964700000000022	96.067400000000006	96.199600000000004	96.319100000000006	96.452699999999993	96.510800000000003	96.536699999999996	96.545199999999994	96.551300000000012	96.556100000000001	96.562699999999992	96.573399999999978	96.599599999999995	96.681699999999992	96.82	96.934100000000413	97.077500000000001	97.155299999999983	97.181399999999982	97.1875	97.183499999999981	97.178399999999485	97.172799999999427	97.173799999999858	97.191300000000012	97.251000000000005	97.384600000000006	97.499300000000005	97.642699999999991	97.743499999999997	97.77379999999998	97.780299999999997	97.769099999999995	97.754199999999997	97.737600000000327	97.7273	97.735799999999998	97.776399999999981	97.896600000000007	98.017600000000428	98.152499999999989	98.272299999999987	98.311800000000005	98.318799999999982	98.295400000000001	98.270200000000003	98.240899999999996	98.222700000000003	98.233999999999995	98.296000000000006	98.43	98.542400000000001	98.684899999999999	98.775099999999981	98.798400000000001	98.785200000000003	98.744600000000517	98.709300000000013	98.667000000000002	98.657999999999987	98.685699999999983	98.790300000000002	98.915300000000002	99.038299999999992	99.1631	99.206700000000012	99.209000000000003	99.164699999999996	99.119699999999995	99.064499999999995	99.026200000000003	99.031499999999994	99.093800000000002	99.222200000000001	99.328199999999981	99.466399999999993	99.543800000000005	99.558599999999998	99.525799999999919	99.463099999999997	99.408500000000004	99.342399999999998	99.324399999999983	99.349400000000003	99.453199999999995	99.564499999999995	99.6845	99.797300000000007	99.829700000000003	99.818299999999994	99.749899999999997	99.688000000000002	99.60939999999998	99.556299999999993	99.557000000000002	99.617099999999994	99.737200000000428	99.834599999999995	99.960099999999997	100.023	100.02800000000001	99.974700000000013	99.891499999999994	99.817700000000002	99.732699999999994	99.707499999999996	99.727500000000006	99.821600000000004	99.921099999999996	100.03100000000002	100.12799999999999	100.15199999999999	100.12799999999999	100.039	99.960700000000003	99.861199999999997	99.795299999999997	99.789599999999993	99.839799999999983	99.94420000000062	100.03100000000002	100.14100000000002	100.193	100.191	100.12599999999998	100.026	99.9358	99.831500000000005	99.793999999999997	99.806299999999993	99.885599999999982	99.969800000000006	100.065	100.14700000000002	100.16200000000001	100.127	100.023	99.931700000000006	99.813199999999995	99.735100000000003	99.722499999999982	99.761500000000026	99.847200000000413	99.918800000000005	100.01100000000002	100.05	100.04	99.958399999999983	99.844899999999996	99.741800000000026	99.622799999999572	99.5809	99.584300000000013	99.647200000000026	99.713700000000003	99.789699999999996	99.8536	99.861000000000004	99.820300000000003	99.703400000000002	99.601900000000001	99.471599999999995	99.378799999999586	99.358399999999989	99.383499999999998	99.449300000000022	99.503500000000003	99.572499999999948	99.598799999999983	99.581800000000001	99.491300000000024	99.366100000000003	99.254000000000005	99.124999999999986	99.075399999999988	99.071299999999994	99.115600000000001	99.1631	99.218199999999996	99.260099999999994	99.257499999999993	99.203400000000002	99.075699999999998	98.966200000000327	98.825899999999919	98.7333	98.709700000000012	98.724199999999996	98.7667	98.803399999999982	98.846999999999994	98.85629999999999	98.829499999999982	98.726799999999983	98.599100000000007	98.475999999999999	98.345000000000013	98.296499999999995	98.283799999999999	98.305499999999981	98.332799999999978	98.364199999999997	98.386499999999998	98.379499999999979	98.328399999999988	98.201300000000003	98.087599999999995	97.943500000000327	97.836600000000004	97.803200000000004	97.797300000000007	97.810100000000006	97.82559999999998	97.843900000000005	97.855299999999986	97.847300000000004	97.808999999999983	97.693299999999994	97.571799999999982	97.436600000000027	97.311800000000005	97.266800000000003	97.248800000000003	97.250299999999996	97.257099999999994	97.264300000000006	97.268600000000006	97.260800000000003	97.231800000000007	97.134999999999991	97.001300000000001	96.882399999999919	96.742900000000006	96.679599999999979	96.652999999999949	96.644900000000007	96.640299999999996	96.63679999999998	96.631799999999998	96.622299999999981	96.598100000000002	96.521900000000002	96.387299999999996	96.275099999999981	96.130600000000001	96.046200000000027	96.013499999999993	95.996899999999997	95.980900000000005	95.967700000000022	95.950700000000012	95.936499999999995	95.913300000000007	95.852399999999989	95.724500000000006	95.614099999999993	95.474000000000004	95.372099999999989	95.333200000000005	95.309399999999982	95.283299999999997	95.260099999999994	95.231600000000327	95.207099999999997	95.183700000000002	95.132199999999983	95.013499999999993	94.902799999999999	94.77079999999998	94.658899999999988	94.614599999999996	94.585799999999978	94.5505	94.516599999999997	94.477999999999994	94.441500000000516	94.415499999999994	94.36869999999999	94.257599999999996	94.147800000000004	94.023699999999991	93.909200000000027	93.861500000000007	93.829300000000003	93.785200000000003	93.740799999999993	93.692599999999999	93.644599999999997	93.615099999999998	93.571200000000005	93.466399999999993	93.361900000000006	93.247600000000517	93.132299999999987	93.081400000000002	93.046899999999994	92.994700000000023	92.939400000000006	92.882699999999986	92.823399999999978	92.789599999999993	92.742500000000007	92.640100000000004	92.539699999999996	92.426500000000004	92.320700000000002	92.273399999999981	92.235900000000001	92.171799999999948	92.110500000000002	92.040800000000004	91.974700000000013	91.939400000000006	91.883600000000001	91.779699999999991	91.693299999999994	91.581300000000013	91.4893	91.447000000000457	91.403000000000006	91.325399999999988	91.259	91.175799999999427	91.108399999999989	91.0715	91.006799999999998	90.906099999999995	90.8232	90.715100000000007	90.643600000000006	90.607500000000002	90.545599999999993	90.456100000000006	90.38209999999998	90.288200000000003	90.229399999999998	90.194000000000003	90.123799999999989	90.032499999999999	89.9529	89.855699999999999	89.799300000000002	89.759	89.678099999999958	89.586200000000005	89.497700000000023	89.402000000000001	89.353799999999978	89.315200000000004	89.243100000000027	89.166200000000003	89.086600000000004	89.003500000000003	88.959300000000013	88.904700000000005	88.805099999999982	88.717600000000516	88.608599999999981	88.520499999999998	88.480199999999996	88.439700000000002	88.368799999999979	88.308999999999983	88.230999999999995	88.163600000000002	88.126799999999989	88.06	87.948899999999995	87.857799999999983	87.738	87.657600000000002	87.620799999999988	87.581599999999995	87.517700000000005	87.464600000000516	87.394000000000005	87.341499999999996	87.308199999999999	87.232299999999995	87.114199999999997	87.017600000000428	86.891000000000005	86.815699999999993	86.780699999999996	86.745500000000007	86.691100000000006	86.6464	86.586399999999998	86.544600000000472	86.5124	86.433000000000007	86.3095	86.208100000000002	86.076099999999983	86.000500000000002	85.965999999999994	85.936700000000002	85.893000000000001	85.856999999999999	85.808799999999948	85.775299999999987	85.744800000000026	85.668099999999981	85.540300000000002	85.435500000000005	85.298100000000005	85.216499999999996	85.18219999999998	85.158299999999983	85.125899999999959	85.0989	85.062899999999999	85.036600000000007	85.009299999999996	84.94120000000062	84.811700000000002	84.703900000000004	84.563000000000002	84.469800000000006	84.434500000000227	84.413200000000501	84.392499999999998	84.374600000000001	84.351500000000001	84.332599999999999	84.309399999999982	84.254499999999993	84.129399999999919	84.016499999999994	83.876699999999985	83.766800000000003	83.727400000000003	83.705699999999993	83.696100000000001	83.6875	83.677699999999987	83.667400000000001	83.649999999999991	83.612099999999998	83.502499999999998	83.374899999999982	83.2483	83.118200000000002	83.066699999999997	83.043600000000026	83.04	83.041300000000007	83.042900000000003	83.043400000000005	83.035200000000003	83.008899999999983	82.920400000000001	82.783500000000004	82.667100000000005	82.5244	82.453800000000001	82.430600000000027	82.430800000000005	82.441000000000471	82.452399999999983	82.464100000000442	82.467100000000443	82.450400000000002	82.383899999999983	82.248199999999997	82.134699999999995	81.989099999999993	81.898399999999981	81.872299999999981	81.873399999999918	81.894000000000005	81.914900000000486	81.937000000000026	81.950400000000002	81.938400000000001	81.876599999999982	81.742999999999995	81.630299999999991	81.486199999999997	81.394099999999995	81.368899999999982	81.378299999999982	81.414100000000474	81.445600000000027	81.483400000000003	81.492199999999997	81.466200000000327	81.364700000000013	81.237499999999997	81.120999999999981	80.989599999999996	80.938900000000004	80.930999999999997	80.968400000000003	81.010499999999993	81.060500000000005	81.099000000000004	81.095799999999983	81.039900000000003	80.912800000000004	80.805699999999987	80.665399999999948	80.578499999999948	80.558700000000002	80.583399999999983	80.641800000000003	80.6922	80.756	80.776499999999999	80.755299999999991	80.656599999999983	80.539699999999996	80.422799999999981	80.302099999999982	80.262900000000002	80.267600000000428	80.328699999999998	80.387999999999991	80.461799999999997	80.516900000000007	80.518799999999999	80.464700000000022	80.344200000000413	80.245800000000003	80.116500000000002	80.043800000000005	80.033799999999999	80.078000000000003	80.157999999999987	80.223699999999994	80.308999999999983	80.340100000000007	80.323799999999949	80.233599999999996	80.128999999999948	80.02	79.914300000000026	79.884	79.900899999999993	79.981899999999996	80.058499999999981	80.153699999999986	80.223200000000006	80.231200000000428	80.183300000000003	80.077100000000002	79.988	79.874200000000002	79.815799999999982	79.813800000000001	79.872299999999981	79.969899999999996	80.056399999999982	80.159599999999998	80.198799999999949	80.187899999999999	80.10899999999998	80.021199999999993	79.923300000000012	79.836100000000002	79.816000000000003	79.845699999999994	79.944700000000026	80.034099999999995	80.149699999999996	80.229500000000002	80.243100000000027	80.202799999999982	80.1143	80.039900000000003	79.943799999999996	79.901200000000486	79.909000000000006	79.987300000000005	80.097600000000227	80.198999999999998	80.316400000000002	80.358299999999986	80.352599999999981	80.285399999999981	80.217100000000443	80.135899999999978	80.069800000000001	80.061800000000005	80.105799999999988	80.222399999999979	80.321299999999994	80.451600000000127	80.537099999999995	80.553899999999999	80.522299999999987	80.453100000000006	80.3977	80.3245	80.296999999999997	80.313699999999997	80.404500000000027	80.525899999999979	80.638899999999978	80.765299999999996	80.811899999999994	80.813800000000001	80.765000000000001	80.714799999999997	80.654699999999991	80.610100000000003	80.611800000000002	80.666799999999981	80.793200000000027	80.901399999999995	81.041700000000006	81.130600000000001	81.152599999999978	81.133799999999979	81.087599999999995	81.046899999999994	80.998999999999995	80.988500000000002	81.015699999999995	81.119799999999998	81.243200000000428	81.369500000000002	81.497800000000026	81.544200000000501	81.553100000000001	81.524799999999999	81.494800000000026	81.457400000000007	81.434799999999996	81.444400000000428	81.507000000000005	81.638499999999979	81.749799999999993	81.8977	81.989400000000003	82.016800000000003	82.015000000000001	81.996499999999997	81.9773	81.956400000000002	81.944500000000517	81.956800000000001	82.018500000000003	82.150199999999998	82.262100000000004	82.410600000000471	82.507300000000001	82.538399999999982	82.545599999999993	82.538499999999999	82.528599999999983	82.516599999999997	82.512200000000007	82.523699999999991	82.569699999999997	82.691000000000003	82.807100000000005	82.948400000000007	83.066599999999994	83.108399999999989	83.127799999999979	83.130499999999998	83.130499999999998	83.13039999999998	83.132199999999983	83.145099999999999	83.179099999999949	83.283299999999997	83.411400000000327	83.535399999999981	83.669799999999981	83.726100000000002	83.754599999999996	83.766000000000005	83.777699999999996	83.787800000000004	83.800399999999982	83.814499999999995	83.843000000000004	83.929500000000004	84.061300000000003	84.174599999999998	84.316199999999995	84.390100000000004	84.422899999999998	84.441700000000026	84.465000000000003	84.484399999999994	84.509500000000003	84.528099999999981	84.555099999999982	84.62769999999999	84.756900000000002	84.864999999999995	85.005799999999979	85.0929	85.129699999999985	85.154399999999981	85.18859999999998	85.217200000000489	85.254400000000004	85.282200000000003	85.308799999999948	85.373499999999979	85.497100000000458	85.601500000000001	85.737300000000005	85.831700000000012	85.871600000000001	85.901100000000127	85.945400000000006	85.983199999999997	86.031700000000001	86.070700000000002	86.097899999999996	86.159799999999919	86.278099999999981	86.378999999999948	86.509100000000004	86.6036	86.6447	86.678499999999858	86.733099999999993	86.77979999999998	86.839399999999998	86.887600000000006	86.917400000000413	86.981399999999994	87.095699999999994	87.191800000000001	87.316999999999993	87.404300000000006	87.444100000000489	87.483800000000002	87.549499999999995	87.604399999999998	87.675499999999758	87.729600000000005	87.761300000000006	87.830500000000001	87.940100000000413	88.031300000000002	88.150399999999948	88.225999999999999	88.262200000000007	88.313100000000006	88.389699999999991	88.4529	88.534800000000004	88.5899	88.628599999999949	88.708399999999983	88.808499999999981	88.899000000000001	89.006399999999999	89.063699999999997	89.101500000000001	89.170799999999858	89.25239999999998	89.329399999999978	89.415899999999993	89.462700000000012	89.504599999999996	89.587199999999996	89.672399999999485	89.765500000000003	89.858299999999986	89.904500000000027	89.950500000000005	90.036500000000004	90.113799999999998	90.208600000000004	90.295199999999994	90.3369	90.380499999999998	90.460700000000003	90.534099999999995	90.624600000000001	90.704099999999997	90.743600000000413	90.802199999999999	90.901700000000005	90.985000000000014	91.094300000000004	91.173799999999858	91.210499999999996	91.256200000000007	91.332099999999983	91.395899999999983	91.480800000000002	91.545400000000001	91.584599999999995	91.662300000000002	91.770499999999998	91.8613	91.978200000000001	92.043700000000001	92.076599999999999	92.124999999999986	92.192999999999998	92.249799999999993	92.325000000000003	92.37309999999998	92.412099999999995	92.503500000000003	92.614700000000013	92.715599999999995	92.834500000000006	92.891599999999997	92.924499999999995	92.969499999999996	93.026499999999999	93.076700000000002	93.139499999999998	93.176899999999989	93.218000000000004	93.316599999999994	93.430999999999997	93.5398	93.661600000000007	93.715999999999994	93.748599999999996	93.786100000000005	93.832599999999999	93.874200000000002	93.925299999999993	93.956599999999995	93.996100000000027	94.096100000000007	94.216099999999997	94.328299999999999	94.455799999999982	94.5124	94.545000000000002	94.572799999999958	94.609099999999998	94.640799999999999	94.680499999999981	94.706599999999995	94.742000000000004	94.837300000000013	94.964200000000517	95.075799999999958	95.211400000000026	95.275599999999983	95.307100000000005	95.326999999999998	95.352599999999981	95.373999999999981	95.402199999999993	95.422299999999993	95.452000000000012	95.535499999999999	95.667699999999996	95.778199999999998	95.921600000000026	95.998800000000003	96.02979999999998	96.045599999999993	96.059899999999999	96.071399999999983	96.087100000000007	96.100200000000001	96.123399999999918	96.189700000000002	96.321699999999993	96.4328	96.579099999999983	96.674999999999983	96.707499999999996	96.723799999999983	96.727599999999995	96.729699999999994	96.732399999999998	96.736800000000002	96.753200000000007	96.794799999999995	96.912099999999995	97.031800000000004	97.168799999999948	97.292100000000005	97.336600000000004	97.354900000000001	97.352699999999999	97.344700000000003	97.335899999999981	97.330100000000002	97.336100000000002	97.364400000000003	97.462400000000002	97.595500000000001	97.716600000000227	97.855199999999982	97.914900000000486	97.934600000000458	97.926000000000002	97.909300000000002	97.890799999999999	97.874899999999982	97.869900000000001	97.890299999999996	97.974900000000005	98.11	98.225899999999982	98.369	98.438800000000001	98.457800000000006	98.442400000000006	98.411600000000519	98.381399999999999	98.35199999999999	98.351699999999994	98.388699999999986	98.504400000000004	98.620699999999999	98.757400000000004	98.875299999999982	98.912200000000027	98.915000000000006	98.876499999999979	98.839600000000004	98.791399999999996	98.764100000000127	98.774699999999996	98.848100000000002	98.978099999999998	99.087500000000006	99.229299999999995	99.300299999999993	99.314899999999994	99.283100000000005	99.2303	99.180199999999999	99.124600000000001	99.114599999999996	99.147400000000005	99.260300000000001	99.368499999999983	99.499300000000005	99.608599999999981	99.638599999999983	99.626299999999986	99.563500000000005	99.508899999999983	99.436300000000003	99.395200000000003	99.401799999999994	99.4739	99.596000000000004	99.699100000000001	99.828399999999988	99.886499999999998	99.890699999999995	99.837800000000001	99.765699999999995	99.693699999999993	99.619299999999996	99.602299999999985	99.633099999999999	99.738799999999998	99.837199999999996	99.959000000000003	100.051	100.071	100.042	99.958200000000005	99.885799999999989	99.791100000000327	99.740300000000005	99.742999999999995	99.811400000000006	99.918400000000005	100.01	100.12299999999998	100.169	100.164	100.092	100.005	99.911600000000519	99.820799999999949	99.796899999999994	99.821799999999982	99.914700000000025	99.999200000000442	100.10799999999999	100.18300000000001	100.194	100.14999999999999	100.04900000000002	99.962199999999996	99.846800000000002	99.787300000000002	99.784200000000027	99.843500000000006	99.932699999999997	100.015	100.10899999999998	100.139	100.12199999999999	100.03	99.933200000000127	99.820700000000002	99.718000000000004	99.690799999999982	99.710099999999997	99.789000000000001	99.857200000000006	99.946700000000007	100.002	100.003	99.942000000000007	99.824600000000004	99.726299999999995	99.597300000000004	99.533299999999997	99.5261	99.574100000000001	99.643500000000003	99.707300000000004	99.779299999999992	99.797300000000007	99.770299999999992	99.665399999999948	99.557599999999994	99.431300000000007	99.320599999999999	99.288299999999992	99.2988	99.357600000000005	99.409499999999994	99.476500000000001	99.513000000000005	99.504599999999996	99.431500000000227	99.305099999999982	99.195599999999999	99.057400000000001	98.990000000000023	98.976600000000005	99.009	99.055300000000003	99.10299999999998	99.150999999999982	99.156799999999919	99.119699999999995	99.004499999999993	98.892099999999999	98.753900000000002	98.639899999999983	98.604399999999998	98.604799999999983	98.641200000000026	98.674099999999981	98.717100000000443	98.735299999999995	98.719700000000003	98.637600000000006	98.506100000000004	98.392499999999998	98.246600000000413	98.176499999999919	98.156199999999998	98.16849999999998	98.193699999999993	98.217200000000489	98.242000000000004	98.244900000000428	98.218300000000013	98.116500000000002	97.988500000000002	97.865299999999991	97.726699999999994	97.67189999999998	97.651699999999991	97.65779999999998	97.670599999999979	97.685000000000002	97.697199999999995	97.697700000000012	97.676299999999998	97.590800000000002	97.457499999999996	97.342600000000004	97.194800000000001	97.121499999999983	97.095200000000006	97.088499999999982	97.091200000000327	97.094899999999996	97.0989	97.096400000000003	97.078999999999979	97.016599999999997	96.88669999999999	96.780500000000004	96.632799999999989	96.52979999999998	96.494200000000475	96.474700000000013	96.467100000000443	96.460899999999995	96.453000000000003	96.445000000000007	96.427700000000002	96.384900000000002	96.270699999999991	96.1541	96.018699999999995	95.894900000000007	95.848200000000006	95.819199999999995	95.803299999999993	95.785200000000003	95.767500000000027	95.747900000000428	95.729399999999998	95.6952	95.597399999999993	95.471800000000002	95.353899999999982	95.219200000000413	95.157999999999987	95.123999999999981	95.101200000000006	95.070999999999998	95.044600000000472	95.012200000000007	94.989599999999996	94.957300000000004	94.870099999999979	94.745000000000005	94.635199999999998	94.499200000000442	94.428699999999992	94.393000000000001	94.364199999999997	94.32259999999998	94.287499999999994	94.242500000000007	94.212999999999994	94.180699999999987	94.099199999999996	93.977599999999995	93.878099999999989	93.744600000000517	93.668300000000002	93.631200000000007	93.596800000000002	93.544500000000127	93.500799999999998	93.443900000000127	93.405100000000004	93.37269999999998	93.293899999999994	93.177399999999949	93.077399999999983	92.949900000000127	92.877600000000001	92.841399999999993	92.798500000000004	92.735799999999998	92.682999999999979	92.615099999999998	92.570399999999978	92.534200000000027	92.450599999999994	92.341700000000003	92.248199999999997	92.128999999999948	92.064700000000002	92.0291	91.974800000000002	91.903200000000027	91.840300000000013	91.763300000000001	91.716099999999997	91.672599999999989	91.582700000000003	91.488100000000003	91.385699999999986	91.281999999999996	91.232699999999994	91.192300000000003	91.120699999999999	91.048699999999997	90.967300000000023	90.888299999999987	90.847899999999996	90.799400000000006	90.709100000000007	90.626899999999978	90.52379999999998	90.435500000000005	90.393500000000003	90.344899999999996	90.25869999999999	90.183799999999948	90.087000000000003	90.010300000000001	89.9739	89.922699999999992	89.835999999999999	89.762600000000006	89.664500000000004	89.590300000000013	89.553399999999982	89.490799999999993	89.392899999999983	89.312100000000001	89.203999999999994	89.133799999999979	89.099800000000002	89.047100000000327	88.967100000000443	88.900599999999997	88.810500000000005	88.749600000000413	88.711200000000517	88.631299999999996	88.527600000000007	88.436700000000002	88.323799999999949	88.263900000000007	88.230800000000002	88.176999999999978	88.106899999999982	88.045699999999997	87.967000000000027	87.919300000000007	87.875299999999982	87.778599999999983	87.678699999999978	87.574299999999994	87.461300000000023	87.410300000000007	87.376299999999986	87.32559999999998	87.267300000000006	87.211300000000023	87.14579999999998	87.108299999999986	87.064600000000027	86.961700000000022	86.85629999999999	86.741200000000489	86.626199999999983	86.577299999999994	86.544600000000472	86.501499999999993	86.453599999999994	86.408199999999994	86.353700000000003	86.321200000000005	86.277900000000002	86.172799999999427	86.061300000000003	85.942899999999995	85.821799999999982	85.771100000000004	85.739099999999993	85.706199999999995	85.667299999999997	85.630600000000001	85.587400000000002	85.559600000000003	85.519800000000004	85.416100000000327	85.296600000000026	85.184200000000004	85.053699999999992	84.996899999999997	84.964300000000023	84.941700000000026	84.912499999999994	84.887	84.854600000000005	84.8322	84.799099999999996	84.706199999999995	84.577600000000004	84.464600000000516	84.3249	84.2577	84.226500000000001	84.210099999999997	84.191800000000001	84.176599999999979	84.156299999999987	84.140299999999996	84.114000000000004	84.036500000000004	83.903800000000004	83.792900000000003	83.646100000000004	83.562699999999992	83.531200000000027	83.516900000000007	83.509699999999995	83.504199999999997	83.496600000000413	83.488600000000005	83.470200000000006	83.414500000000515	83.287300000000002	83.174499999999981	83.028899999999979	82.920900000000003	82.883799999999979	82.868200000000002	82.869200000000006	82.873399999999918	82.878599999999949	82.88	82.868499999999983	82.831000000000003	82.718300000000013	82.596800000000002	82.461799999999997	82.3339	82.286699999999996	82.269300000000001	82.276899999999998	82.290400000000005	82.306100000000001	82.317600000000027	82.316800000000001	82.291100000000327	82.1952	82.063500000000005	81.942200000000227	81.80289999999998	81.743300000000005	81.724999999999994	81.740200000000428	81.7654	81.791799999999995	81.815600000000003	81.814899999999994	81.778599999999983	81.664100000000005	81.547300000000007	81.409800000000004	81.289000000000001	81.248900000000006	81.244300000000024	81.278599999999983	81.311800000000005	81.355799999999988	81.379599999999982	81.368299999999991	81.294500000000127	81.164400000000001	81.054000000000002	80.910000000000025	80.837400000000002	80.820799999999949	80.846800000000002	80.895600000000002	80.941600000000548	80.994400000000027	81.004499999999993	80.973699999999994	80.86269999999999	80.75269999999999	80.621200000000002	80.506500000000003	80.472899999999981	80.480099999999993	80.537499999999994	80.588799999999978	80.657200000000003	80.698099999999982	80.692499999999981	80.623199999999983	80.499799999999993	80.39579999999998	80.262600000000006	80.199100000000001	80.191100000000006	80.238	80.307000000000002	80.37439999999998	80.44720000000062	80.464900000000227	80.436200000000127	80.331300000000013	80.230700000000013	80.106899999999982	80.008799999999979	79.984700000000004	80.00839999999998	80.087300000000013	80.15649999999998	80.247900000000428	80.299600000000027	80.298000000000002	80.231600000000327	80.122299999999981	80.024900000000002	79.907799999999995	79.859499999999983	79.86239999999998	79.930200000000127	80.0137	80.104500000000002	80.19289999999998	80.216200000000327	80.1905	80.095799999999983	80.012799999999999	79.900999999999996	79.819500000000005	79.804300000000012	79.842600000000004	79.939700000000002	80.023299999999992	80.136200000000002	80.197599999999994	80.201899999999995	80.143900000000002	80.051500000000004	79.967500000000413	79.867500000000007	79.832300000000004	79.844899999999996	79.930800000000005	80.026499999999999	80.13509999999998	80.238500000000002	80.266900000000007	80.251300000000001	80.172299999999979	80.100899999999982	80.007900000000006	79.943700000000007	79.937900000000027	79.989500000000007	80.103200000000001	80.198700000000002	80.326799999999949	80.396299999999997	80.406400000000005	80.363299999999995	80.288699999999992	80.221400000000003	80.142399999999981	80.117800000000003	80.138299999999987	80.235500000000002	80.343500000000006	80.464799999999997	80.579799999999949	80.615200000000002	80.609700000000004	80.550699999999992	80.4953	80.424400000000006	80.377899999999983	80.379799999999989	80.440399999999997	80.563999999999993	80.67019999999998	80.809399999999982	80.886399999999981	80.903300000000002	80.873999999999981	80.821299999999994	80.771199999999993	80.716399999999993	80.705100000000002	80.735299999999995	80.843599999999995	80.956599999999995	81.090700000000012	81.210400000000007	81.249600000000413	81.251300000000001	81.212100000000007	81.175799999999427	81.127799999999979	81.103399999999979	81.115099999999998	81.190399999999983	81.320300000000003	81.432000000000002	81.579300000000003	81.654299999999992	81.675599999999989	81.661699999999996	81.631799999999998	81.602399999999989	81.572799999999958	81.5715	81.604399999999998	81.716200000000327	81.834000000000003	81.968800000000002	82.098100000000002	82.143600000000006	82.158399999999958	82.1464	82.130899999999983	82.111400000000003	82.097100000000026	82.098600000000005	82.126899999999978	82.229799999999983	82.35629999999999	82.481399999999994	82.620399999999989	82.675599999999989	82.698899999999981	82.698899999999981	82.691800000000001	82.684100000000001	82.677399999999949	82.681100000000001	82.703199999999995	82.787099999999995	82.919100000000327	83.0334	83.18219999999998	83.257999999999996	83.287999999999997	83.298400000000001	83.302199999999999	83.3048	83.308599999999998	83.315399999999983	83.334999999999994	83.400099999999995	83.529200000000003	83.639299999999992	83.7881	83.884799999999998	83.921400000000006	83.94120000000062	83.955600000000004	83.967799999999997	83.983900000000006	83.997500000000471	84.017399999999995	84.069599999999994	84.189499999999981	84.299600000000027	84.440799999999996	84.553600000000003	84.596999999999994	84.624200000000002	84.647599999999997	84.67019999999998	84.697400000000002	84.722799999999978	84.744400000000027	84.788799999999981	84.898899999999998	85.010400000000004	85.141599999999997	85.262600000000006	85.312000000000012	85.343999999999994	85.375399999999658	85.409400000000005	85.445899999999995	85.483800000000002	85.509299999999996	85.550799999999981	85.653599999999983	85.765199999999993	85.887299999999996	86.009600000000006	86.0625	86.096900000000005	86.136499999999998	86.181600000000003	86.227099999999993	86.276899999999998	86.307100000000005	86.349599999999995	86.449200000000516	86.556299999999993	86.673799999999858	86.791500000000127	86.843700000000013	86.879399999999919	86.928399999999982	86.982399999999998	87.038699999999992	87.098799999999983	87.132699999999986	87.180399999999949	87.280900000000003	87.378699999999981	87.496200000000442	87.603200000000001	87.650899999999979	87.68859999999998	87.749500000000026	87.80889999999998	87.879299999999986	87.945899999999995	87.982500000000002	88.040200000000027	88.14279999999998	88.230999999999995	88.348699999999994	88.437600000000501	88.478899999999982	88.523099999999999	88.598299999999995	88.66249999999998	88.747900000000428	88.813500000000005	88.848200000000006	88.911000000000428	89.009399999999999	89.091600000000227	89.203700000000012	89.277299999999997	89.313400000000001	89.370999999999981	89.457400000000007	89.529499999999999	89.625899999999959	89.687399999999982	89.721000000000004	89.785799999999981	89.876499999999979	89.950300000000013	90.053399999999982	90.117099999999994	90.151399999999981	90.219800000000006	90.313800000000001	90.394499999999994	90.498700000000014	90.558499999999981	90.592000000000013	90.653599999999983	90.735500000000002	90.806899999999999	90.899799999999999	90.954899999999995	90.994300000000024	91.0779	91.174999999999983	91.264100000000127	91.372299999999981	91.426199999999994	91.461000000000027	91.520099999999999	91.591600000000227	91.657999999999987	91.739199999999997	91.785699999999991	91.834000000000003	91.9328	92.027100000000004	92.138499999999979	92.242700000000013	92.287800000000004	92.322899999999919	92.380099999999999	92.435500000000005	92.499200000000442	92.566599999999994	92.603099999999998	92.657499999999999	92.766900000000007	92.863399999999999	92.985699999999994	93.087900000000005	93.130200000000002	93.162999999999982	93.213099999999997	93.258200000000002	93.314400000000006	93.369500000000002	93.400300000000001	93.455299999999994	93.569800000000001	93.670799999999858	93.799300000000002	93.904700000000005	93.946900000000127	93.977199999999996	94.017600000000428	94.055499999999981	94.101500000000001	94.145499999999998	94.172599999999989	94.225499999999982	94.342399999999998	94.447900000000516	94.580299999999994	94.691500000000005	94.734499999999997	94.763200000000026	94.792900000000003	94.822099999999978	94.856099999999998	94.89	94.914400000000327	94.959900000000005	95.073999999999998	95.186099999999982	95.317700000000002	95.439499999999995	95.486400000000003	95.515500000000003	95.534200000000027	95.555099999999982	95.576099999999983	95.599800000000002	95.619799999999998	95.656199999999998	95.761100000000027	95.884900000000002	96.001999999999995	96.138799999999989	96.196899999999999	96.226699999999994	96.238600000000005	96.249500000000026	96.258899999999983	96.271100000000004	96.283900000000003	96.310300000000012	96.395399999999981	96.527900000000002	96.641800000000003	96.789000000000001	96.8643	96.893299999999996	96.902600000000007	96.903099999999995	96.902500000000003	96.902100000000004	96.906300000000002	96.924200000000027	96.987700000000004	97.118799999999979	97.230500000000006	97.380299999999991	97.477500000000006	97.51	97.518799999999999	97.511799999999994	97.501900000000006	97.489000000000004	97.483099999999993	97.492099999999994	97.534099999999995	97.652499999999989	97.7684	97.910399999999996	98.030600000000007	98.071799999999982	98.083200000000005	98.066599999999994	98.047799999999995	98.025599999999983	98.007900000000006	98.011100000000027	98.0501	98.166799999999981	98.277999999999992	98.416900000000027	98.539199999999994	98.580799999999982	98.58829999999999	98.55889999999998	98.529200000000003	98.490100000000027	98.468199999999996	98.478799999999978	98.549200000000027	98.67919999999998	98.7898	98.936400000000006	99.014300000000006	99.034099999999995	99.013800000000003	98.969099999999997	98.927200000000127	98.877600000000001	98.8673	98.896199999999993	99.004900000000006	99.116799999999998	99.248500000000007	99.36839999999998	99.405900000000003	99.403499999999994	99.351699999999994	99.303699999999992	99.239500000000007	99.199100000000001	99.2029	99.266000000000005	99.390100000000004	99.494300000000024	99.631799999999998	99.703999999999994	99.717000000000027	99.678399999999485	99.612299999999991	99.550200000000004	99.478399999999979	99.458100000000002	99.480400000000003	99.579499999999982	99.684299999999993	99.806699999999992	99.915999999999997	99.947400000000442	99.936200000000127	99.865799999999979	99.799400000000006	99.712999999999994	99.653299999999987	99.649000000000001	99.703599999999994	99.815200000000004	99.911500000000487	100.036	100.098	100.104	100.05	99.965500000000006	99.884299999999996	99.792100000000005	99.761500000000026	99.77849999999998	99.867500000000007	99.958600000000004	100.071	100.163	100.18600000000001	100.15900000000001	100.068	99.987600000000327	99.878199999999978	99.809699999999992	99.801100000000005	99.85199999999999	99.947700000000026	100.032	100.139	100.18499999999999	100.17999999999998	100.10499999999999	100.00700000000002	99.907600000000443	99.799899999999994	99.765600000000006	99.777799999999999	99.856399999999979	99.930999999999997	100.027	100.099	100.11	100.06699999999999	99.958200000000005	99.865299999999991	99.739000000000004	99.664500000000004	99.652399999999858	99.6952	99.773099999999999	99.843100000000007	99.927400000000006	99.956700000000012	99.940100000000413	99.848000000000013	99.741400000000027	99.623199999999983	99.507300000000001	99.47	99.476900000000001	99.539000000000001	99.597399999999993	99.672999999999988	99.722999999999999	99.722999999999999	99.664100000000005	99.543200000000027	99.438300000000012	99.3001	99.224300000000014	99.208000000000013	99.240200000000428	99.296000000000006	99.347700000000003	99.408000000000001	99.423300000000012	99.399299999999997	99.298000000000002	99.184100000000001	99.054699999999997	98.930499999999995	98.887699999999995	98.884	98.925200000000004	98.964900000000227	99.017399999999995	99.048599999999993	99.041200000000501	98.973799999999983	98.846100000000007	98.736199999999997	98.587999999999994	98.507300000000001	98.484499999999997	98.498999999999995	98.533100000000005	98.566000000000003	98.601699999999994	98.605599999999981	98.574299999999994	98.464000000000027	98.347499999999997	98.212199999999996	98.082899999999981	98.037700000000001	98.024199999999993	98.040800000000004	98.059799999999981	98.082899999999981	98.101399999999998	98.098500000000001	98.062100000000001	97.947300000000027	97.831800000000001	97.692999999999998	97.5655	97.520600000000002	97.503100000000003	97.508200000000002	97.518600000000006	97.531400000000005	97.5398	97.535399999999981	97.507800000000003	97.408500000000004	97.281499999999994	97.158399999999958	97.016400000000004	96.956999999999994	96.929699999999997	96.924300000000002	96.924700000000001	96.925799999999981	96.926000000000002	96.919100000000327	96.896900000000002	96.816599999999994	96.686199999999999	96.573300000000003	96.423599999999993	96.343599999999995	96.3108	96.296000000000006	96.285299999999992	96.276699999999991	96.264799999999994	96.253900000000002	96.233000000000004	96.168899999999979	96.042400000000001	95.933700000000002	95.785699999999991	95.687799999999982	95.649299999999997	95.626499999999979	95.605599999999981	95.587400000000002	95.563100000000006	95.543400000000005	95.522199999999998	95.468199999999996	95.349500000000006	95.242199999999997	95.101399999999998	94.991300000000024	94.947700000000026	94.918999999999997	94.888999999999982	94.860799999999998	94.82559999999998	94.793499999999995	94.770600000000002	94.721599999999995	94.610299999999995	94.504000000000005	94.370999999999981	94.256399999999999	94.209300000000013	94.176899999999989	94.138199999999998	94.099800000000002	94.054400000000001	94.010499999999993	93.983800000000002	93.935199999999995	93.828399999999988	93.725700000000003	93.598399999999998	93.486099999999993	93.438500000000005	93.403700000000001	93.355799999999988	93.308199999999999	93.251999999999995	93.197599999999994	93.167100000000005	93.114599999999996	93.009	92.912400000000005	92.787999999999997	92.684699999999992	92.639399999999981	92.602399999999989	92.543300000000002	92.488600000000005	92.419600000000472	92.358199999999982	92.323899999999981	92.262500000000003	92.1571	92.067300000000003	91.944900000000516	91.858599999999981	91.818000000000012	91.774699999999996	91.702399999999983	91.641300000000001	91.558599999999998	91.497100000000458	91.462800000000001	91.396199999999993	91.295699999999997	91.210600000000127	91.095000000000013	91.023200000000003	90.988699999999994	90.933800000000005	90.851200000000006	90.781800000000004	90.688299999999998	90.628199999999978	90.594600000000227	90.528299999999987	90.435500000000005	90.355399999999989	90.248800000000003	90.185699999999983	90.149699999999996	90.081800000000001	89.992000000000004	89.912600000000026	89.811800000000005	89.755499999999998	89.721300000000014	89.655799999999758	89.572199999999981	89.496600000000413	89.400899999999993	89.346800000000002	89.307599999999994	89.226299999999995	89.132899999999978	89.040800000000004	88.936400000000006	88.885899999999978	88.849900000000005	88.786699999999996	88.714000000000027	88.642399999999981	88.558499999999981	88.513099999999994	88.465999999999994	88.370299999999986	88.278699999999986	88.169299999999993	88.066500000000005	88.021500000000003	87.985600000000005	87.925799999999981	87.866200000000006	87.797300000000007	87.726699999999994	87.68859999999998	87.629699999999985	87.520200000000003	87.427099999999996	87.303899999999999	87.209100000000007	87.16849999999998	87.134799999999998	87.079899999999981	87.031400000000005	86.968199999999996	86.912600000000026	86.881	86.816100000000006	86.698599999999999	86.601200000000006	86.469899999999996	86.378799999999586	86.34	86.309600000000003	86.263499999999993	86.224000000000004	86.170999999999978	86.126899999999978	86.098699999999994	86.033199999999994	85.911000000000428	85.809699999999992	85.672799999999427	85.579099999999983	85.540700000000001	85.5137	85.477999999999994	85.44720000000062	85.406099999999995	85.371499999999983	85.346400000000003	85.285699999999991	85.161999999999992	85.056899999999999	84.916799999999995	84.814499999999995	84.775399999999948	84.750200000000007	84.725700000000003	84.703700000000012	84.675399999999485	84.649799999999999	84.628099999999989	84.577200000000005	84.456700000000012	84.346999999999994	84.207600000000127	84.091600000000227	84.0488	84.022999999999982	84.009399999999999	83.996100000000027	83.980900000000005	83.965100000000007	83.947400000000442	83.909200000000027	83.799099999999996	83.683099999999982	83.5548	83.420299999999997	83.367000000000004	83.339699999999993	83.332399999999978	83.32859999999998	83.32559999999998	83.320999999999998	83.311200000000127	83.287200000000027	83.201200000000227	83.069400000000002	82.953999999999994	82.805699999999987	82.732100000000003	82.704400000000007	82.699399999999983	82.705000000000013	82.711799999999997	82.719800000000006	82.719899999999996	82.704400000000007	82.6404	82.509699999999995	82.397900000000007	82.246700000000004	82.152099999999919	82.121099999999998	82.117099999999994	82.130799999999979	82.146900000000002	82.165399999999948	82.176899999999989	82.168899999999979	82.118600000000001	81.993899999999996	81.88209999999998	81.734300000000005	81.626999999999981	81.593000000000004	81.590700000000012	81.618200000000002	81.644400000000005	81.677799999999948	81.692399999999978	81.677099999999982	81.595799999999983	81.466399999999993	81.357799999999983	81.210899999999995	81.138699999999986	81.119200000000006	81.141200000000026	81.180599999999998	81.2209	81.263800000000003	81.268799999999999	81.232399999999998	81.116299999999995	81.007400000000004	80.868600000000001	80.755499999999998	80.721900000000005	80.727199999999996	80.777100000000004	80.821600000000004	80.882499999999979	80.914400000000327	80.905900000000003	80.832399999999978	80.708000000000013	80.599700000000013	80.462000000000003	80.397400000000005	80.386200000000002	80.427400000000006	80.486900000000006	80.549600000000027	80.614199999999997	80.628099999999989	80.5959	80.487100000000027	80.384500000000003	80.253799999999998	80.153199999999998	80.126799999999989	80.146799999999999	80.217799999999997	80.281099999999995	80.36569999999999	80.410799999999995	80.406499999999994	80.335099999999983	80.223500000000001	80.119799999999998	79.997300000000024	79.94720000000062	79.946900000000127	80.009500000000003	80.084100000000007	80.171399999999949	80.25239999999998	80.271999999999991	80.242199999999997	80.142399999999981	80.052199999999999	79.931500000000227	79.849700000000013	79.833699999999993	79.872099999999989	79.962100000000007	80.041300000000007	80.148200000000003	80.200800000000001	80.200700000000012	80.134	80.039100000000005	79.946000000000026	79.840999999999994	79.805999999999983	79.815699999999993	79.897000000000006	79.985100000000003	80.091300000000004	80.188399999999959	80.213899999999995	80.191599999999994	80.105099999999979	80.028999999999982	79.926500000000004	79.860600000000005	79.853799999999978	79.906300000000002	80.013499999999993	80.106200000000001	80.229600000000005	80.290800000000004	80.297100000000327	80.245099999999994	80.166399999999982	80.089500000000001	80.004300000000001	79.978499999999983	79.998800000000003	80.095100000000002	80.195399999999978	80.317700000000002	80.424899999999994	80.455299999999994	80.443399999999997	80.376199999999983	80.314899999999994	80.233999999999995	80.184600000000003	80.184600000000003	80.244000000000227	80.362299999999991	80.465999999999994	80.602699999999999	80.675099999999958	80.689799999999948	80.653599999999983	80.595100000000002	80.536000000000001	80.473100000000002	80.458000000000013	80.486599999999996	80.592699999999994	80.700500000000005	80.835399999999979	80.951099999999997	80.987799999999993	80.985000000000014	80.938000000000002	80.895099999999999	80.837100000000007	80.807300000000012	80.816599999999994	80.8917	81.017399999999995	81.128799999999586	81.274699999999996	81.345699999999994	81.364999999999995	81.342699999999994	81.306699999999992	81.267200000000472	81.229100000000003	81.226799999999983	81.2654	81.382899999999978	81.493600000000413	81.636299999999991	81.754499999999993	81.7928	81.799600000000027	81.775799999999919	81.752099999999999	81.7226	81.706400000000002	81.717400000000026	81.782899999999998	81.913799999999995	82.024500000000003	82.175799999999427	82.266200000000026	82.295900000000003	82.298599999999993	82.286900000000003	82.272799999999989	82.256500000000003	82.248599999999996	82.258899999999983	82.312299999999993	82.438900000000004	82.549200000000027	82.698399999999978	82.806799999999981	82.843900000000005	82.858699999999999	82.857100000000003	82.852699999999999	82.846900000000005	82.845600000000005	82.8566	82.896299999999997	83.0107	83.124899999999982	83.263999999999996	83.392200000000003	83.439899999999994	83.465700000000012	83.473500000000001	83.479299999999995	83.485399999999998	83.492800000000003	83.505899999999983	83.536900000000003	83.635899999999978	83.759600000000006	83.881399999999999	84.02209999999998	84.082599999999999	84.115899999999982	84.131699999999995	84.149199999999993	84.164699999999996	84.184600000000003	84.200700000000012	84.228499999999983	84.313699999999997	84.439200000000127	84.545400000000001	84.691300000000012	84.768600000000006	84.805099999999982	84.827699999999993	84.85629999999999	84.880600000000001	84.913600000000471	84.936499999999995	84.963099999999997	85.036199999999994	85.158899999999988	85.264100000000127	85.407799999999995	85.493300000000005	85.532200000000003	85.560199999999995	85.599199999999996	85.632199999999983	85.677699999999987	85.710899999999995	85.737700000000004	85.807199999999995	85.925699999999992	86.02679999999998	86.165799999999948	86.252600000000001	86.2928	86.325299999999999	86.374499999999998	86.416399999999996	86.473799999999983	86.516499999999994	86.5458	86.617400000000004	86.731300000000005	86.82859999999998	86.961799999999997	87.042500000000004	87.081999999999994	87.120299999999986	87.179999999999978	87.230500000000006	87.299700000000001	87.348699999999994	87.383099999999999	87.462000000000003	87.569500000000005	87.665399999999948	87.789900000000003	87.857299999999995	87.893699999999995	87.94420000000062	88.0137	88.071399999999983	88.150999999999982	88.201099999999997	88.238	88.319100000000006	88.418099999999995	88.5124	88.626499999999979	88.683700000000002	88.721300000000014	88.784300000000002	88.860299999999995	88.932699999999997	89.019300000000001	89.065899999999999	89.104900000000001	89.185299999999998	89.273699999999991	89.366799999999998	89.469499999999996	89.519400000000005	89.559899999999999	89.635399999999919	89.714000000000027	89.801500000000004	89.892299999999992	89.936400000000006	89.976299999999995	90.053699999999992	90.131299999999996	90.221599999999995	90.313100000000006	90.35799999999999	90.402900000000002	90.490399999999994	90.572099999999978	90.673399999999958	90.765799999999999	90.808199999999999	90.847600000000227	90.920299999999997	90.988500000000002	91.073399999999978	91.153399999999948	91.192700000000002	91.246300000000005	91.345600000000005	91.431100000000413	91.544600000000472	91.634900000000002	91.675399999999485	91.713399999999993	91.780500000000004	91.839500000000001	91.917500000000516	91.985500000000002	92.022199999999998	92.087900000000005	92.197700000000012	92.288600000000002	92.412499999999994	92.494500000000443	92.532499999999999	92.568899999999999	92.629199999999983	92.679799999999958	92.749700000000004	92.803899999999999	92.838399999999979	92.915600000000026	93.031599999999997	93.129699999999985	93.259399999999999	93.333699999999993	93.370299999999986	93.403400000000005	93.454700000000003	93.497400000000027	93.5565	93.598500000000001	93.631100000000004	93.713200000000327	93.833799999999982	93.937399999999997	94.071899999999999	94.144999999999996	94.180999999999983	94.208799999999982	94.249799999999993	94.283900000000003	94.3309	94.363600000000005	94.394099999999995	94.474599999999995	94.599700000000013	94.706199999999995	94.846300000000014	94.924099999999996	94.959500000000006	94.982299999999995	95.012299999999996	95.037300000000002	95.071799999999982	95.096800000000002	95.123499999999979	95.195799999999949	95.324299999999994	95.431500000000227	95.576799999999949	95.665300000000002	95.700800000000001	95.721000000000004	95.739800000000002	95.75539999999998	95.776899999999998	95.794200000000501	95.815799999999982	95.875099999999989	96.002099999999999	96.110600000000005	96.257000000000005	96.362099999999998	96.400200000000027	96.4208	96.428899999999999	96.435300000000012	96.443600000000501	96.452100000000002	96.468199999999996	96.511600000000428	96.629299999999986	96.742900000000006	96.88369999999999	97.008099999999999	97.05289999999998	97.074600000000004	97.075999999999979	97.072899999999919	97.069000000000003	97.067099999999996	97.075499999999948	97.104500000000002	97.205299999999994	97.331100000000006	97.456500000000005	97.597399999999993	97.65479999999998	97.678399999999485	97.674399999999949	97.66249999999998	97.648399999999981	97.635899999999978	97.633600000000001	97.652499999999989	97.735200000000006	97.86569999999999	97.981399999999994	98.13069999999999	98.203599999999994	98.227500000000006	98.218700000000013	98.194500000000005	98.170499999999919	98.146000000000001	98.140100000000004	98.163699999999992	98.261899999999997	98.385599999999982	98.510200000000026	98.648899999999998	98.7029	98.718400000000003	98.691500000000005	98.659099999999981	98.617800000000003	98.585700000000003	98.5886	98.641300000000001	98.767100000000127	98.87439999999998	99.020699999999991	99.116299999999995	99.142699999999991	99.128899999999959	99.081300000000013	99.038600000000002	98.982900000000001	98.963800000000006	98.983400000000003	99.07859999999998	99.194999999999993	99.318600000000004	99.447100000000489	99.493700000000004	99.498000000000005	99.449300000000022	99.397900000000007	99.331700000000012	99.281300000000002	99.27849999999998	99.330799999999982	99.449500000000327	99.552999999999983	99.690600000000003	99.770899999999983	99.788499999999999	99.754900000000006	99.686999999999998	99.62309999999998	99.545199999999994	99.517200000000472	99.534200000000027	99.625999999999948	99.728799999999978	99.849900000000005	99.962000000000003	99.997200000000504	99.987300000000005	99.916700000000006	99.849199999999996	99.757800000000003	99.694199999999995	99.686499999999981	99.737399999999994	99.844499999999996	99.938199999999995	100.06399999999999	100.127	100.134	100.08	99.9953	99.912400000000005	99.814400000000006	99.780500000000004	99.793300000000002	99.878699999999981	99.966399999999993	100.07599999999998	100.17100000000001	100.194	100.169	100.077	99.995800000000003	99.88369999999999	99.809699999999992	99.798000000000002	99.843400000000003	99.936300000000003	100.018	100.124	100.17100000000001	100.167	100.095	99.995500000000007	99.893799999999999	99.782299999999992	99.743700000000004	99.751800000000003	99.824600000000004	99.897599999999997	99.991000000000227	100.06399999999999	100.07599999999998	100.035	99.927800000000005	99.832300000000004	99.703300000000013	99.62439999999998	99.608499999999978	99.646199999999993	99.719600000000227	99.784800000000004	99.868299999999991	99.900800000000004	99.887699999999995	99.800799999999981	99.692599999999999	99.574100000000001	99.452299999999994	99.409099999999995	99.409600000000026	99.465400000000002	99.520699999999991	99.594200000000413	99.645699999999991	99.648600000000002	99.594800000000006	99.476200000000006	99.372299999999981	99.229100000000003	99.146199999999993	99.125099999999989	99.15049999999998	99.202799999999982	99.252799999999979	99.312100000000001	99.3279	99.304000000000002	99.201400000000007	99.090100000000007	98.958200000000005	98.8309	98.787400000000005	98.781099999999995	98.819100000000006	98.853999999999999	98.903099999999995	98.934100000000413	98.927800000000005	98.864199999999997	98.736599999999996	98.627200000000002	98.477599999999995	98.391499999999994	98.36569999999999	98.375299999999982	98.406099999999995	98.4358	98.468599999999995	98.474100000000007	98.446900000000127	98.343700000000013	98.224500000000006	98.092000000000013	97.957099999999997	97.9054	97.887	97.898499999999999	97.914600000000505	97.935300000000012	97.950999999999993	97.952000000000012	97.926300000000012	97.828299999999999	97.703199999999995	97.577299999999994	97.436200000000127	97.37739999999998	97.35199999999999	97.35199999999999	97.3596	97.36839999999998	97.376199999999983	97.373999999999981	97.3536	97.272599999999983	97.142099999999999	97.027699999999996	96.877600000000001	96.799499999999995	96.767799999999994	96.757099999999994	96.754199999999997	96.752499999999998	96.749899999999997	96.743799999999993	96.725700000000003	96.661999999999992	96.534000000000006	96.4251	96.274699999999996	96.176299999999998	96.138599999999983	96.11839999999998	96.105099999999979	96.093900000000005	96.078799999999958	96.065699999999993	96.047100000000327	95.995199999999997	95.875099999999989	95.767899999999997	95.624299999999991	95.510300000000001	95.466600000000227	95.438999999999993	95.416500000000127	95.395499999999998	95.368899999999982	95.343800000000002	95.323899999999981	95.27849999999998	95.167000000000002	95.059699999999992	94.924800000000005	94.803100000000001	94.754599999999996	94.722200000000001	94.691400000000002	94.659899999999979	94.623299999999986	94.585599999999999	94.561600000000027	94.5184	94.412899999999993	94.307100000000005	94.179599999999979	94.057100000000005	94.006399999999999	93.971700000000013	93.932400000000001	93.890799999999999	93.844399999999993	93.794600000000472	93.766099999999994	93.720699999999994	93.617400000000004	93.516499999999994	93.39279999999998	93.275999999999982	93.226600000000005	93.190799999999982	93.141599999999997	93.091800000000006	93.033799999999999	92.974000000000004	92.941500000000516	92.889399999999981	92.784899999999993	92.691500000000005	92.568299999999994	92.464600000000516	92.419399999999996	92.38209999999998	92.320499999999981	92.264700000000005	92.192700000000002	92.12769999999999	92.093400000000003	92.035200000000003	91.932300000000012	91.845200000000006	91.724999999999994	91.636399999999981	91.595200000000006	91.552499999999981	91.478499999999983	91.416100000000327	91.330699999999993	91.264899999999997	91.231700000000004	91.172399999999485	91.074799999999982	90.992999999999995	90.879399999999919	90.801699999999997	90.764500000000027	90.712300000000013	90.627999999999986	90.557699999999997	90.461300000000023	90.395600000000002	90.362499999999983	90.304300000000012	90.213700000000003	90.1374	90.032299999999992	89.963300000000004	89.927999999999997	89.866	89.773099999999999	89.698499999999981	89.5929	89.5261	89.492599999999996	89.438400000000001	89.355799999999988	89.286100000000005	89.190399999999983	89.127600000000001	89.092100000000002	89.021500000000003	88.921700000000001	88.834999999999994	88.722399999999979	88.658399999999958	88.624299999999991	88.572999999999979	88.499300000000005	88.435900000000004	88.350700000000003	88.296099999999996	88.257999999999996	88.175399999999485	88.071899999999999	87.974000000000004	87.857699999999994	87.8	87.764700000000005	87.716499999999996	87.652899999999988	87.595500000000001	87.521900000000002	87.476200000000006	87.430300000000003	87.332599999999999	87.232299999999995	87.116200000000006	87.002899999999983	86.953199999999995	86.918999999999997	86.873699999999999	86.822999999999979	86.769499999999994	86.709599999999995	86.675299999999979	86.625799999999586	86.519200000000026	86.416700000000006	86.290499999999994	86.178099999999958	86.131100000000004	86.098799999999983	86.060699999999997	86.02079999999998	85.975499999999982	85.927999999999997	85.899500000000003	85.850999999999999	85.741000000000227	85.634500000000003	85.503500000000003	85.386899999999983	85.339500000000001	85.308199999999999	85.27979999999998	85.249100000000027	85.214900000000227	85.178599999999989	85.153899999999979	85.111199999999997	85.003100000000003	84.890799999999999	84.759799999999998	84.634399999999999	84.583500000000001	84.551900000000003	84.533100000000005	84.511200000000471	84.489400000000003	84.464200000000517	84.44420000000062	84.411700000000025	84.314400000000006	84.190100000000001	84.069199999999995	83.930400000000006	83.868899999999982	83.836799999999982	83.823899999999981	83.811899999999994	83.802300000000002	83.788699999999992	83.7761	83.7517	83.672799999999427	83.541700000000006	83.429199999999994	83.279899999999998	83.198499999999981	83.166699999999992	83.155099999999948	83.15349999999998	83.153299999999987	83.152699999999982	83.148499999999999	83.132199999999983	83.072999999999979	82.94420000000062	82.834000000000003	82.683199999999999	82.580600000000004	82.545400000000001	82.533900000000003	82.539699999999996	82.548900000000003	82.561000000000007	82.566400000000002	82.558199999999999	82.516599999999997	82.398200000000003	82.285799999999981	82.141599999999997	82.019400000000005	81.977700000000013	81.964600000000516	81.979900000000001	81.997400000000027	82.019200000000026	82.036199999999994	82.034200000000027	81.997600000000517	81.882599999999982	81.770399999999981	81.628499999999988	81.5047	81.463099999999997	81.454099999999997	81.482299999999995	81.510599999999997	81.5488	81.570499999999981	81.561700000000002	81.495700000000014	81.367199999999997	81.257199999999997	81.108599999999981	81.0261	81.003100000000003	81.021500000000003	81.064400000000006	81.10599999999998	81.154899999999998	81.165899999999979	81.137500000000003	81.031000000000006	80.920500000000004	80.785399999999981	80.665300000000002	80.625999999999948	80.626499999999979	80.675799999999427	80.723200000000006	80.787300000000002	80.827200000000005	80.824299999999994	80.761500000000026	80.641099999999994	80.534200000000027	80.394900000000007	80.32259999999998	80.307199999999995	80.344200000000413	80.406599999999997	80.470399999999998	80.541600000000471	80.562200000000004	80.540499999999994	80.442700000000002	80.341200000000327	80.213499999999996	80.103799999999978	80.070700000000002	80.082499999999982	80.151399999999981	80.215599999999995	80.304599999999994	80.360900000000001	80.364800000000002	80.306600000000003	80.197999999999993	80.100399999999979	79.972799999999978	79.912999999999997	79.906400000000005	79.962199999999996	80.041399999999996	80.124999999999986	80.217000000000027	80.245500000000007	80.227800000000002	80.136600000000001	80.048300000000012	79.932500000000005	79.84	79.818000000000012	79.845699999999994	79.935500000000005	80.014700000000005	80.124899999999982	80.191100000000006	80.199100000000001	80.1464	80.0518	79.965000000000003	79.857100000000003	79.812699999999992	79.817499999999995	79.892399999999981	79.984600000000327	80.089500000000001	80.194699999999997	80.227999999999994	80.214600000000516	80.135999999999981	80.061099999999996	79.961900000000227	79.890900000000002	79.879599999999982	79.924300000000002	80.029899999999998	80.124200000000002	80.251300000000001	80.322199999999981	80.334400000000002	80.289599999999993	time (s)

Magnetic latitude ()

Pitch angle()


1 MeV proton, eq. pitch angle = 80°, initial L = 3.  Earth, dipole field.
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 /av


10 MeV proton, eq. pitch angle = 10°, initial L = 6.  Earth, dipole field.
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magnetic latitude ()

10 MeV proton, eq. pitch angle = 10°, initial L = 6.  Earth, dipole field.
Bounceperiod (s)	2.8653900000000001	4.9387200000000124	6.9887500000000014	9.0853800000000007	11.182	13.231999999999999	15.305400000000121	17.355399999999989	19.498599999999708	21.7117	23.8782	26.044699999999889	28.257800000000035	30.5641	32.916999999999994	35.223300000000378	37.436400000000006	39.672800000000002	4.0534799999999995	4.1233599999999955	4.1466599999999998	4.1932499999999999	4.1466599999999998	4.1233599999999955	4.1233599999999955	4.1932499999999999	4.3563200000000002	4.3796200000000134	4.3330299999999999	4.3796200000000134	4.5193899999999996	4.6591699999999996	4.6591699999999996	4.5193899999999996	4.4495000000000013	4.4495000000000013	Time (s)

Bounce period (s)

10 MeV proton, eq. pitch angle = 10°, initial L = 6.  Earth, dipole field.
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 (Tm3)


10 MeV proton, eq. pitch angle = 10°, initial L = 6.  Earth, dipole field.
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Pitch angle ()

10 MeV proton, eq. pitch angle = 10°, initial L = 6.  Earth, dipole field.
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R (RE)

10 MeV proton, eq. pitch angle = 10°, initial L = 6.  Earth, dipole field.
mag long (°)	
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magnetic longtidue ()


50 MeV proton, eq. pitch angle = 40°, initial L = 6.  Earth, dipole field.
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magnetic latitude ()


50 MeV proton, eq. pitch angle = 40°, initial L = 6.  Earth, dipole field.
mag long (°)	
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magnetic longtidue ()


Proton in Earth's dipole field at L = 1.5

1 MeV	3.6040900000000375E-5	3.6041100000000403E-5	3.6038200000000383E-5	4.0041299999999999E-5	4.504690000000037E-5	5.148260000000057E-5	5.148260000000057E-5	3.6040900000000375E-5	3.6041100000000403E-5	3.6038200000000383E-5	4.0041299999999999E-5	4.504690000000037E-5	5.148260000000057E-5	5.148260000000057E-5	5	10	20	40	60	80	88	7.1721400000000282E-3	7.1361500000000034E-3	7.1716000000000505E-3	7.2074300000000034E-3	7.2075100000000003E-3	7.2075600000000338E-3	7.2075700000000034E-3	10 MeV	4.0431000000000311E-5	4.0429000000000022E-5	6.0639000000000318E-5	6.0636000000000522E-5	1.2127266666666683E-4	1.2127333333333343E-4	1.21272E-4	4.0431000000000311E-5	4.0429000000000022E-5	6.0639000000000318E-5	6.0636000000000522E-5	1.2127266666666683E-4	1.2127333333333343E-4	1.21272E-4	5	10	20	40	60	80	88	7.2775800000000014E-3	7.2772300000000434E-3	7.2766700000000632E-3	7.2763100000000488E-3	7.2763600000000685E-3	7.2763900000000605E-3	7.2763300000000513E-3	50 MeV	1.2644366666666757E-4	1.2643033333333424E-4	1.2640833333333451E-4	1.2639433333333343E-4	1.2639633333333335E-4	1.2639766666666671E-4	1.2639766666666671E-4	1.2644366666666757E-4	1.2643033333333424E-4	1.2640833333333451E-4	1.2639433333333343E-4	1.2639633333333335E-4	1.2639766666666671E-4	1.2639766666666671E-4	5	10	20	40	60	80	88	7.5866300000000482E-3	7.5858300000000104E-3	7.5844900000000114E-3	7.5836600000000606E-3	7.5837700000000461E-3	7.58385000000003E-3	7.5838600000000525E-3	1 MeV prediction	5	10	20	40	60	80	88	7.2069400000000453E-3	7.2069400000000453E-3	7.2069400000000453E-3	7.2069400000000453E-3	7.2069400000000453E-3	7.2069400000000453E-3	7.2069400000000453E-3	10 MeV prediction	5	10	20	40	60	80	88	7.2759900000000134E-3	7.2759900000000134E-3	7.2759900000000134E-3	7.2759900000000134E-3	7.2759900000000134E-3	7.2759900000000134E-3	7.2759900000000134E-3	50 MeV prediction	5	10	20	40	60	80	88	7.58291E-3	7.58291E-3	7.58291E-3	7.58291E-3	7.58291E-3	7.58291E-3	7.58291E-3	Loss cone angle	27.240499999999862	27.240499999999862	0	1.0000000000000005E-2	Equatorial pitch angle ()

Equatorial gyro-period (s)


Proton in Earth's dipole field at L = 3

1 MeV	3.6047100000000326E-4	3.604240000000022E-4	3.6038000000000275E-4	7.2076000000000496E-4	7.2077000000000447E-4	7.2077750000000388E-4	7.2077800000000124E-4	3.6047100000000326E-4	3.604240000000022E-4	3.6038000000000275E-4	7.2076000000000496E-4	7.2077000000000447E-4	7.2077750000000388E-4	7.2077800000000124E-4	5	10	20	40	60	80	88	5.7675400000000002E-2	5.7667900000000133E-2	5.7660900000000112E-2	5.7660800000000012E-2	5.7661600000000014E-2	5.766220000000033E-2	5.766220000000033E-2	10 MeV	1.455832E-3	1.455446E-3	1.4553420000000001E-3	1.4553680000000001E-3	1.4553719999999999E-3	1.4553860000000001E-3	1.4553880000000021E-3	1.455832E-3	1.455446E-3	1.4553420000000001E-3	1.4553680000000001E-3	1.4553719999999999E-3	1.4553860000000001E-3	1.4553880000000021E-3	5	10	20	40	60	80	88	5.8233300000000002E-2	5.8217900000000024E-2	5.8213700000000014E-2	5.8214700000000001E-2	5.5304100000000002E-2	5.8215499999999996E-2	5.8215599999999999E-2	50 MeV	1.5176980000000001E-3	1.5170500000000076E-3	1.5169200000000021E-3	1.5169800000000041E-3	1.5170420000000075E-3	1.5170840000000001E-3	1.5168360000000001E-3	1.5176980000000001E-3	1.5170500000000076E-3	1.5169200000000021E-3	1.5169800000000041E-3	1.5170420000000075E-3	1.5170840000000001E-3	1.5168360000000001E-3	5	10	20	40	60	80	88	6.0707900000000134E-2	6.3716100000000123E-2	6.0676800000000003E-2	6.0679199999999947E-2	6.3715700000000014E-2	6.3717500000000024E-2	6.0673400000000002E-2	1 MeV predicted	5	10	20	40	60	80	88	5.7655499999999998E-2	5.7655499999999998E-2	5.7655499999999998E-2	5.7655499999999998E-2	5.7655499999999998E-2	5.7655499999999998E-2	5.7655499999999998E-2	10 MeV predicted	5	10	20	40	60	80	88	5.82079E-2	5.82079E-2	5.82079E-2	5.82079E-2	5.82079E-2	5.82079E-2	5.82079E-2	50 MeV predicted	5	10	20	40	60	80	88	6.0663300000000003E-2	6.0663300000000003E-2	6.0663300000000003E-2	6.0663300000000003E-2	6.0663300000000003E-2	6.0663300000000003E-2	6.0663300000000003E-2	Loss cone angle	8.4085400000000003	8.4085400000000003	0	0.1	Equatorial pitch angle ()

Equatorial gyro-period (s)


Proton in Earth's dipole field at L = 6
1 MeV	2.3081100000000042E-2	2.3072100000000002E-2	2.3066499999999927E-2	2.3067299999999999E-2	2.3067999999999998E-2	2.3068599999999967E-2	2.3068699999999977E-2	2.3081100000000042E-2	2.3072100000000002E-2	2.3066499999999927E-2	2.3067299999999999E-2	2.3067999999999998E-2	2.3068599999999967E-2	2.3068699999999977E-2	5	10	20	40	60	80	88	0.46162200000000031	0.43837100000000173	0.46133000000000002	0.43827800000000156	0.46136100000000002	0.46137200000000173	0.46137300000000031	10 MeV	2.3295300000000012E-2	2.3292799999999989E-2	2.3296899999999988E-2	2.3299399999999998E-2	2.3302E-2	2.3303600000000001E-2	2.3303600000000001E-2	2.3295300000000012E-2	2.3292799999999989E-2	2.3296899999999988E-2	2.3299399999999998E-2	2.3302E-2	2.3303600000000001E-2	2.3303600000000001E-2	5	10	20	40	60	80	88	0.46590600000000032	0.489149	0.44264100000000001	0.39608900000000202	0.419435	0.51268000000000002	0.51268000000000002	50 MeV	2.4271100000000198E-2	2.4271300000000228E-2	2.4271800000000201E-2	2.4272999999999999E-2	2.4271200000000218E-2	2.427170000000017E-2	2.4271800000000201E-2	2.4271100000000198E-2	2.4271300000000228E-2	2.4271800000000201E-2	2.4272999999999999E-2	2.4271200000000218E-2	2.427170000000017E-2	2.4271800000000201E-2	5	10	20	40	60	80	88	0.58250499999999539	0.65532500000000404	0.26699000000000001	0.70391700000000001	0.38833900000000032	0.67960800000000576	0.94660000000000311	1 MeV predicted	5	10	20	40	60	80	88	0.46124400000000004	0.46124400000000004	0.46124400000000004	0.46124400000000004	0.46124400000000004	0.46124400000000004	0.46124400000000004	10 MeV predicted	5	10	20	40	60	80	88	0.4656630000000001	0.4656630000000001	0.4656630000000001	0.4656630000000001	0.4656630000000001	0.4656630000000001	0.4656630000000001	50 Mev Predicted	5	10	20	40	60	80	88	0.48530600000000196	0.48530600000000196	0.48530600000000196	0.48530600000000196	0.48530600000000196	0.48530600000000196	0.48530600000000196	Loss cone angle	2.8513999999999977	2.8513999999999977	0	1	Equatorial pitch angle ()

Equatorial gyro- period (s)


Proton in Earth's dipole field at L = 1.5
1 MeV	4.9030700000000354E-3	1.6431200000000001E-3	2.0352099999999994E-4	3.3974800000000249E-5	2.8891900000000288E-5	3.6737700000000372E-5	3.7637700000000427E-5	4.9030700000000354E-3	1.6431200000000001E-3	2.0352099999999994E-4	3.3974800000000249E-5	2.8891900000000288E-5	3.6737700000000372E-5	3.7637700000000427E-5	5	10	20	40	60	80	88	3.4601099999999998	3.2944200000000001	3.0150299999999977	2.5439400000000001	2.2254200000000002	2.0656300000000001	2.0465	10 MeV	6.8220599999999998E-4	1.1476800000000092E-4	2.2948400000000012E-5	9.5651600000000983E-6	1.136700000000011E-5	1.4045200000000007E-5	1.4511299999999999E-5	6.8220599999999998E-4	1.1476800000000092E-4	2.2948400000000012E-5	9.5651600000000983E-6	1.136700000000011E-5	1.4045200000000007E-5	1.4511299999999999E-5	5	10	20	40	60	80	88	1.1093	1.05524	0.96094500000000405	0.81041699999999595	0.70880200000000004	0.65788800000000403	0.6517950000000069	50 MeV	2.3140199999999999E-4	4.8847500000000023E-5	1.6085800000000181E-5	1.4727700000000096E-5	2.2986400000000052E-5	2.8641100000000297E-5	1.0474399999999999E-5	2.3140199999999999E-4	4.8847500000000023E-5	1.6085800000000181E-5	1.4727700000000096E-5	2.2986400000000052E-5	2.8641100000000297E-5	1.0474399999999999E-5	5	10	20	40	60	80	88	0.51008500000000001	0.48606500000000002	0.44300200000000001	0.37377400000000038	0.32693100000000008	0.30342000000000202	0.30060300000000001	1 MeV prediction	5	10	20	40	60	80	88	3.4777800000000001	3.3426099999999832	3.0794799999999967	2.6094399999999998	2.2605599999999999	2.0749200000000001	2.05213	10 MeV prediction	5	10	20	40	60	80	88	1.1076599999999999	1.0646100000000001	0.98079899999999998	0.83109299999999997	0.71997699999999998	0.66085400000000405	0.65359500000000403	50 MeV prediction	5	10	20	40	60	80	88	0.51086699999999596	0.49101100000000031	0.45235800000000032	0.38331200000000287	0.33206400000000225	0.30479500000000004	0.30144700000000002	Loss cone angle	27.240499999999862	27.240499999999862	0	5	Equatorial pitch angle ()

Bounce period (s)


Proton in Earth's dipole field at L = 3
1 MeV	5	10	20	40	60	80	88	6.9983899999999997	6.6249499999999699	6.0345699999999995	5.08901	4.4509799999999995	4.1312100000000003	4.0929399999999845	10 MeV	5	10	20	40	60	80	88	2.2043800000000155	2.1052499999999967	1.9190700000000001	1.6208	1.4179399999999891	1.315639999999993	1.30335	50 MeV	5	10	20	40	60	80	88	0.982873	0.94558500000000001	0.8784090000000031	0.747363	0.65456700000000001	0.60627699999999951	0.60035300000000003	1 MeV prediction	5	10	20	40	60	80	88	6.9555600000000002	6.6852200000000002	6.1589499999999955	5.2188699999999999	4.5211199999999945	4.1498499999999998	4.1042699999999996	10 MeV prediction	5	10	20	40	60	80	88	2.2153100000000001	2.12921	1.9616	1.6621900000000001	1.4399499999999923	1.3217099999999937	1.3071899999999999	50 MeV prediction	5	10	20	40	60	80	88	1.0217299999999911	0.98202199999999951	0.90471699999999688	0.76662400000000552	0.6641270000000038	0.60958999999999997	0.60289500000000473	Loss cone angle	8.4085400000000003	8.4085400000000003	0	9	Equatorial pitch angle ()

Bounce period (s)


Proton in Earth's dipole field at L = 6
1 MeV	5	10	20	40	60	80	88	13.737399999999999	13.1738	12.0379	10.1776	8.9053200000000015	8.2609200000000005	8.1832900000000013	10 MeV	0.24202000000000021	0.33650000000000202	9.9660000000000248E-2	0.18762999999999996	0.17605999999999974	0.32108000000000225	0.38390000000000213	0.34037000000000184	0.31579000000000007	0.11000999999999944	0.20846000000000103	0.1967800000000004	9.8390000000000227E-2	3.5569999999999879E-2	5	10	20	40	60	80	88	4.3471599999999855	4.3226699999999996	3.9074	3.21408	2.8531999999999997	2.6151800000000001	2.5756599999999832	50 MeV	0.53156999999999655	0.59332999999999958	0.4178100000000019	0.76282000000000405	1.0269899999999998	1.2096599999999935	1.201719999999993	1.9683500000000078	1.9308799999999999	1.71811	1.54311	1.3273199999999998	1.2175099999999925	1.2011899999999998	5	10	20	40	60	80	88	1.9683500000000078	1.9308799999999999	1.71811	1.54311	1.3273199999999998	1.2175099999999925	1.2011899999999998	1 MeV prediction	5	10	20	40	60	80	88	13.911100000000001	13.370400000000057	12.3179	10.4377	9.04223	8.2997000000000014	8.2085400000000011	10 MeV prediction	5	10	20	40	60	80	88	4.4306300000000034	4.2584200000000001	3.9232	3.32437	2.8799099999999869	2.6434199999999999	2.6143800000000001	50 MeV prediction	5	10	20	40	60	80	88	2.0434700000000001	1.9640400000000069	1.8094299999999925	1.53325	1.3282499999999999	1.2191799999999937	1.205789999999993	Loss cone angle	2.8513999999999977	2.8513999999999977	-1	20	Equatorial pitch angle ()

Bounce period (s)


Proton in Earth's dipole field at L =  1.5
1 MeV	5	10	20	40	60	80	88	60.360200000000006	52.304499999999997	41.347000000000001	26.217500000000001	14.674300000000001	4.7282500000000001	0.94172500000000381	10 MeV	5	10	20	40	60	80	88	60.115300000000012	52.239400000000003	41.325700000000012	26.2105	14.666	4.72532	0.94110300000000002	50 MeV	5	10	20	40	60	80	88	59.507800000000003	52.012700000000002	41.244100000000003	26.159199999999988	14.6464	4.7120099999999985	0.9383359999999995	Prediction	5	10	20	40	60	80	88	60.691200000000002	52.452800000000003	41.414599999999993	26.249300000000002	14.6919	4.7340299999999997	0.9429689999999995	Loss cone angle	27.240499999999869	27.240499999999869	0	100	Equatorial pitch angle ()

Magnetic latitude of mirror point ()


Proton in Earth's dipole field at L =  3
1 MeV	5	10	20	40	60	80	88	60.163300000000113	52.206500000000013	41.313999999999993	26.200900000000001	14.6663	4.72682	0.94147599999999998	10 MeV	5	10	20	40	60	80	88	58.142500000000013	51.4465	41.029400000000003	26.091799999999989	14.6173	4.70512	0.93725899999999951	50 MeV	5	10	20	40	60	80	88	52.3384	47.457399999999993	39.715600000000002	25.565999999999899	14.306400000000053	4.5983900000000002	0.91556899999999675	Prediction	5	10	20	40	60	80	88	60.691200000000002	52.452800000000003	41.414599999999993	26.249300000000002	14.6919	4.7340299999999997	0.9429689999999995	Loss cone angle	8.4085400000000003	8.4085400000000003	0	90	Equatorial pitch angle ()

Magnetic latitude of mirror point ()


Proton in Earth's dipole field at L = 6
1 MeV	5	10	20	40	60	80	88	57.0503	50.946200000000005	40.826300000000003	25.996399999999877	14.5663	4.6758199999999945	0.93397399999999997	10 MeV	11.5288	16.069499999999877	3.5989000000000004	1.5290000000000035	1.1897000000000002	0.58354000000000017	0.11071899999999985	11.2212	10.934700000000001	5.3346000000000018	1.2520999999999978	1.9448000000000021	1.1928999999999998	0.22556399999999999	5	10	20	40	60	80	88	52.7806	52.101300000000002	40.459200000000003	25.035799999999885	14.659800000000002	4.7145099999999855	0.95661099999999999	50 MeV	46.983100000000007	35.263500000000185	26.729299999999888	32.772400000000012	35.22550000000026	51.900200000000005	39.776000000000003	21.325369999999989	21.781339999999858	20.397620000000003	23.4711	18.717700000000001	18.156700000000001	18.544899999999988	5	10	20	40	60	80	88	25.517399999999999	27.714900000000103	24.789099999999877	23.4711	18.717700000000001	18.156700000000001	18.544899999999988	Prediction	5	10	20	40	60	80	88	60.691200000000002	52.452800000000003	41.414599999999993	26.249300000000002	14.6919	4.7340299999999997	0.9429689999999995	Loss cone angle	2.8513999999999977	2.8513999999999977	0	100	Equatorial pitch angle ()

Magnetic latitude of mirror point ()


Proton in Earth's dipole field at L = 1.5
1 MeV	5	10	20	40	60	80	88	2499.7799999999997	2356.14	2194.7599999999998	1980.75	1830.31	1752.02	1742.43	10 MeV	5	10	20	40	60	80	88	247.697	235.24799999999999	217.41300000000001	196.31100000000001	183.16300000000001	175.77299999999997	175.297	50 MeV	5	10	20	40	60	80	88	51.132400000000011	47.701300000000003	44.5413	40.188200000000002	37.282600000000002	35.895200000000003	35.743900000000011	1 MeV prediction	5	10	20	40	60	80	88	2399.02	2316.25	2170.48	1951.1299999999999	1814.99	1750.01	1742.36	10 MeV prediction	5	10	20	40	60	80	88	241.04499999999999	232.72900000000001	218.08200000000073	196.04300000000001	182.364	175.83500000000001	175.066	50 MeV prediction	5	10	20	40	60	80	88	49.199400000000011	47.502000000000002	44.512500000000003	40.014000000000003	37.2220000000002	35.889499999999998	35.732500000000215	Loss cone angle	27.240499999999869	27.240499999999869	-1.0000000000000005E-2	2500	Equatorial pitch angle ()

Drift orbital period (s)


Proton in Earth's dipole field at L =  = 1.5
10 MeV	5	10	20	40	60	80	88	247.697	235.24799999999999	217.41300000000001	196.31100000000001	183.16300000000001	175.77299999999997	175.297	50 MeV	5	10	20	40	60	80	88	51.132400000000011	47.701300000000003	44.5413	40.188200000000002	37.282600000000002	35.895200000000003	35.743900000000011	10 MeV prediction	5	10	20	40	60	80	88	241.04499999999999	232.72900000000001	218.08200000000073	196.04300000000001	182.364	175.83500000000001	175.066	50 MeV prediction	5	10	20	40	60	80	88	49.199400000000011	47.502000000000002	44.512500000000003	40.014000000000003	37.2220000000002	35.889499999999998	35.732500000000215	Loss cone angle	27.240499999999869	27.240499999999869	-1.0000000000000005E-2	2500	Equatorial pitch angle ()

Drift orbital period (s)


Proton in Earth's dipole field at L =  3
1 MeV	5	10	20	40	60	80	88	1231.22	1170.07	1083.5	978.94499999999948	912.86399999999946	880.52800000000002	876.85199999999747	10 MeV	5	10	20	40	60	80	88	121.36999999999999	116.566	108.425	98.35929999999999	91.522899999999979	88.101100000000002	87.709500000000006	50 MeV	5	10	20	40	60	80	88	23.932200000000002	23.2610999999999	21.915299999999885	19.983499999999825	18.5794	17.889299999999892	17.785999999999877	1 MeV pred	5	10	20	40	60	80	88	1199.51	1158.1199999999999	1085.24	975.56399999999996	907.49400000000003	875.00699999999949	871.17800000000329	10 MeV pred	5	10	20	40	60	80	88	120.52200000000001	116.364	109.04100000000012	98.021299999999997	91.181799999999981	87.917700000000025	87.533000000000001	50 MeV pred	5	10	20	40	60	80	88	24.599699999999892	23.751000000000001	22.2562	20.007000000000001	18.611000000000111	17.944800000000001	17.866199999999989	Loss cone angle	8.4085400000000003	8.4085400000000003	-0.1	1399	Equatorial pitch angle ()

Drift orbital period (s)


Proton in Earth's dipole field at L = 3
10 MeV	5	10	20	40	60	80	88	121.36999999999999	116.566	108.425	98.35929999999999	91.522899999999979	88.101100000000002	87.709500000000006	50 MeV	5	10	20	40	60	80	88	23.932200000000002	23.2610999999999	21.915299999999885	19.983499999999825	18.5794	17.889299999999892	17.785999999999877	10 MeV pred	5	10	20	40	60	80	88	120.52200000000001	116.364	109.04100000000012	98.021299999999997	91.181799999999981	87.917700000000025	87.533000000000001	50 MeV pred	5	10	20	40	60	80	88	24.599699999999892	23.751000000000001	22.2562	20.007000000000001	18.611000000000111	17.944800000000001	17.866199999999989	Loss cone angle	8.4085400000000003	8.4085400000000003	-0.1	1399	Equatorial pitch angle ()

Drift orbital period (s)


Proton in Earth's dipole field at L = 6
1 MeV	5	10	20	40	60	80	88	609.11099999999999	577.21900000000005	539.05199999999797	487.86	454.28399999999863	436.88299999999964	434.74900000000002	10 MeV	5	10	20	40	60	80	88	58.138200000000012	57.351099999999995	53.614899999999999	47.9649	44.853499999999997	43.108300000000163	42.883999999999993	50 MeV	5	10	20	40	60	80	88	9.4404800000000026	9.66235	9.4658900000000248	9.3746800000000068	8.9422500000000014	8.9397300000000008	8.9941800000000001	1 MeV prediction	5	10	20	40	60	80	88	599.75400000000002	579.06199999999797	542.61900000000003	487.78199999999811	453.74700000000001	437.50400000000002	435.589	10 MeV predicted	5	10	20	40	60	80	88	60.261200000000002	58.182200000000002	54.520500000000013	49.0107	45.590900000000012	43.9589	43.766500000000185	50 MeV predicted	5	10	20	40	60	80	88	12.299800000000001	11.875500000000068	11.1281	10.003500000000004	9.3055000000000572	8.9723900000000008	8.9331200000000006	Loss cone angle	2.8513999999999977	2.8513999999999977	-1	699	Equatorial pitch angle ()

Drift orbital period (s)


Proton in Earth's dipole field at L = 6
10 MeV	5	10	20	40	60	80	88	58.138200000000012	57.351099999999995	53.614899999999999	47.9649	44.853499999999997	43.108300000000163	42.883999999999993	50 MeV	5	10	20	40	60	80	88	9.4404800000000026	9.66235	9.4658900000000248	9.3746800000000068	8.9422500000000014	8.9397300000000008	8.9941800000000001	10 MeV predicted	5	10	20	40	60	80	88	60.261200000000002	58.182200000000002	54.520500000000013	49.0107	45.590900000000012	43.9589	43.766500000000185	50 MeV predicted	5	10	20	40	60	80	88	12.299800000000001	11.875500000000068	11.1281	10.003500000000004	9.3055000000000572	8.9723900000000008	8.9331200000000006	Loss cone angle	2.8513999999999977	2.8513999999999977	-1	699	Equatorial pitch angle ()

Drift orbital period (s)


Proton in Earth's dipole field at  at L = 1.5
1 MeV	5	10	20	40	60	80	88	8.0388965620217263E-3	6.6018427219647277E-3	4.7902003024718537E-3	3.9433863796282456E-3	3.5731072674860058E-3	3.5314208611991202E-3	3.5347802557748912E-3	10 MeV	5	10	20	40	60	80	88	2.0770199999999999E-2	1.7862477296401041E-2	1.5222734254992341E-2	1.2211032136733226E-2	1.1273526677537929E-2	1.1198118933826778E-2	1.12273463385045E-2	50 MeV	5	10	20	40	60	80	88	4.9476730742955832E-2	4.1452445974827827E-2	3.5001233094277662E-2	2.7930520868235751E-2	2.547572634571028E-2	2.5352000980484041E-2	2.5428214055688823E-2	Loss cone angle	27.240499999999862	27.240499999999862	-1.0000000000000005E-2	1	Equatorial pitch angle ()

SD() / mean()


Proton in Earth's dipole field at L = 3
1 MeV	5	10	20	40	60	80	88	2.9117503179728013E-2	2.2466615924268202E-2	1.9096615489015183E-2	1.553128665128101E-2	1.4262141259430637E-2	1.4131298470921027E-2	1.4145009858563425E-2	10 MeV	5	10	20	40	60	80	88	8.7051296949828466E-2	7.3244415709012009E-2	6.0464773189975153E-2	4.9065202009905724E-2	4.4927253253462002E-2	4.5001871161367467E-2	4.5142376649659366E-2	50 MeV	5	10	20	40	60	80	88	0.18451641313817038	0.16151734666538678	0.13898605519465221	0.11261606524530865	0.10271314672359601	0.10279655912331626	0.10321432710757775	Loss cone angle	8.4085400000000003	8.4085400000000003	-0.1	1	Equatorial pitch angle ()

SD() / mean()


Proton in Earth's dipole field at L = 6
1 MeV	5	10	20	40	60	80	88	0.79353995936763333	0.59387198917128936	0.37183148693973134	0.16144967993113296	7.115892233377033E-2	5.6323286334938452E-2	5.6993055800968313E-2	10 MeV	5	10	20	40	60	80	88	1.4583238210567129	1.3219286116866618	0.49455267510289186	0.20846650963150709	0.1734144314983814	0.18547742878509857	0.18849211629299603	50 MeV	5	10	20	40	60	80	88	1.6355181225929525	1.3649470107164681	0.87056386267970975	1.1706864721485468	1.0150988017814329	1.975249383795004	1.266533735967359	Loss cone angle	2.8513999999999977	2.8513999999999977	-1	9	Equatorial pitch angle ()

SD() / mean() 


Electron in Earth's dipole field at L = 1.5 & L = 3
40 keV L = 3	5	10	20	40	60	80	88	27973.8	24967.8	23780.400000000001	22984.7	22638.799999999996	200 keV L = 3	5	10	20	40	60	80	88	6354.53	5882.76	5568.1600000000044	5154.26	5076.7300000000005	1 MeV L = 1.5 L = 3	5	10	20	40	60	80	88	1665.741642186535	1650.28	1478.58	1331.36	1323.8899999999999	1303.94	1 MeV L = 1.5	40	60	80	2895.67	2647.73	1 MeV at L= 3 prediction	10	20	40	60	80	88	1665.741642186535	1650.28	1478.58	1331.36	1323.8899999999999	1303.94	40 keV at L = 3 prediction	20	40	60	80	88	27973.8	24967.8	23780.400000000001	22984.7	22638.799999999996	200 keV at L = 3 prediction	20	40	60	80	88	6354.53	5882.76	5568.1600000000044	5154.26	5076.7300000000005	1 MeV at L = 1.5 prediction	40	60	80	2919.03	2715.36	2618.15	Loss cone angle	8.4085400000000003	8.4085400000000003	0	30000	Equatorial pitch angle ()

Drift orbital period (s)


Electron in Earth's dipole field at L = 1 .5 & L = 3
200 keV L = 3	5	10	20	40	60	80	88	6354.53	5882.76	5568.1600000000044	5154.26	5076.7300000000005	1 MeV L = 1.5 L = 3	5	10	20	40	60	80	88	1665.741642186535	1650.28	1478.58	1331.36	1323.8899999999999	1303.94	1 MeV L = 1.5	40	60	80	2895.67	2647.73	1 MeV at L= 3 prediction	10	20	40	60	80	88	1665.741642186535	1650.28	1478.58	1331.36	1323.8899999999999	1303.94	200 keV at L = 3 prediction	20	40	60	80	88	6354.53	5882.76	5568.1600000000044	5154.26	5076.7300000000005	1 MeV at L = 1.5 prediction	40	60	80	2919.03	2715.36	2618.15	Loss cone angle	8.4085400000000003	8.4085400000000003	0	30000	Equatorial pitch angle ()

Drift orbital period (s)


Electron in Earth's dipole field at L = 6
40 keV	5	10	20	40	60	80	88	14118.8	13073.2	12032.2	11492.4	11319.4	200 keV	5	10	20	40	60	80	88	3198.8	2911.9500000000012	2728.2799999999997	2577.15	2538.34	1 MeV	5	10	20	40	60	80	88	819.25300000000004	701.94799999999748	710.50800000000004	661.94199999999796	651.96099999999797	40 keV prediction	20	40	60	80	88	14094.3	12670	11785.9	11364	11314.3	200 keV predicted	20	40	60	80	88	3160.64	2841.23	2642.98	2548.3700000000022	2537.2199999999998	1 MeV predicted	20	40	60	80	88	811.79900000000055	729.75800000000004	678.83900000000006	654.53800000000001	651.67400000000055	Loss cone angle	2.8513999999999977	2.8513999999999977	0	16000	Equatorial pitch angle ()

Drift orbital period (s)


Electron in Earth's dipole field at L = 6
200 keV	5	10	20	40	60	80	88	3198.8	2911.9500000000012	2728.2799999999997	2577.15	2538.34	1 MeV	5	10	20	40	60	80	88	819.25300000000004	701.94799999999748	710.50800000000004	661.94199999999796	651.96099999999797	200 keV predicted	20	40	60	80	88	3160.64	2841.23	2642.98	2548.3700000000022	2537.2199999999998	1 MeV predicted	20	40	60	80	88	811.79900000000055	729.75800000000004	678.83900000000006	654.53800000000001	651.67400000000055	Loss cone angle	2.8513999999999977	2.8513999999999977	0	16000	Equatorial pitch angle ()

Drift orbital period (s)


Electron in Earth's dipole field at L = 1.5 & L = 3
40 keV L = 3	5	10	20	40	60	80	88	0.74214000000000346	0.62770000000000403	0.54938500000000001	0.50995199999999996	0.50522400000000001	200 keV L = 3	5	10	20	40	60	80	88	0.39913700000000002	0.33758900000000241	0.29546900000000031	0.27426200000000001	0.2717190000000001	1 MeV L = 1.5 L = 3	5	10	20	40	60	80	88	0.35520800000000002	0.29477900000000001	0.24932299999999999	0.21821500000000127	0.20255300000000001	0.20067499999999988	1 MeV L = 1.5	40	60	80	0.12466099999999999	0.10127600000000048	40 keV prediction	20	40	60	80	88	0.76023600000000002	0.6441960000000031	0.55806800000000001	0.51224000000000003	0.50661400000000001	200 keV prediction	20	40	60	80	88	0.40886900000000032	0.34646100000000002	0.30014000000000002	0.2754930000000001	0.27246700000000001	1 MeV prediction	10	20	40	60	80	88	0.32776700000000031	0.30196500000000032	0.25587400000000032	0.221664	0.20346200000000084	0.20122699999999999	1 MeV L = 1.5 prediction	40	60	80	0.12793700000000024	0.110832	0.10173100000000022	Loss cone angle	8.4085400000000003	8.4085400000000003	0	1	Equatorial pitch angle ()

Bounce period (s)


Electron in Earth's dipole field at L = 6
40 keV	5	10	20	40	60	80	88	1.48428	1.255399999999993	1.09877	1.0198999999999916	1.0104500000000001	200 keV	5	10	20	40	60	80	88	0.79827499999999996	0.67518199999999995	0.59093899999999711	0.54852299999999676	0.54343900000000001	1 MeV	5	10	20	40	60	80	88	0.58955799999999559	0.49865200000000032	0.43643100000000001	0.4051050000000001	0.40134900000000001	40 keV prediction	20	40	60	80	88	1.52047	1.2883899999999999	1.1161399999999999	1.0244800000000001	1.013229999999993	200 keV predition	20	40	60	80	88	0.81773899999999999	0.69292200000000004	0.60027900000000323	0.5509849999999995	0.544933	1 MeV prediction	20	40	60	80	88	0.60393100000000288	0.51174900000000323	0.44332900000000008	0.40692300000000031	0.40245400000000031	Loss cone angle	2.8513999999999977	2.8513999999999977	0	2	Equatorial pitch angle ()

Bounce period (s)


L = 40, 10 MeV proton, αeq = 50°
mag lat (°)	0	3.4170599999999967	6.9995700000000003	9.64663	12.1592	14.651	17.986399999999882	21.7575	25.790400000000002	29.7593	33.633700000000012	36.8157	39.255900000000011	41.895300000000013	45.449000000000005	49.5212	53.247800000000005	55.855599999999995	58.455500000000001	61.014199999999995	64.426100000000005	67.569699999999997	70.272599999999983	72.049899999999994	74.368899999999982	76.958799999999982	78.548300000000012	80.38339999999998	82.450700000000012	84.049000000000007	85.735299999999995	87.783299999999997	89.474599999999995	91.127099999999999	92.931100000000285	94.763999999999996	96.337199999999996	98.350499999999982	100.18499999999999	101.926	104.64999999999999	106.863	108.64	111.15199999999999	113.8	117.139	119.337	121.49400000000027	123.70399999999999	126.64700000000002	129.38100000000054	131.77599999999998	133.791	136.16299999999998	138.96800000000007	141.006	143.03399999999999	145.06700000000001	147.32500000000007	149.45400000000001	151.39200000000054	154.56800000000001	157.43300000000002	160.13999999999999	162.33200000000053	164.68100000000001	167.01299999999998	168.84399999999999	170.66800000000001	172.429	174.05	175.88500000000047	177.465	179.22299999999998	180.83100000000007	182.23999999999998	183.727	185.30200000000053	186.76399999999998	188.23499999999999	189.916	191.376	192.80100000000004	194.34	196.012	197.37800000000001	198.98000000000027	200.45100000000053	202.17	203.80200000000053	205.34700000000001	207.06300000000002	208.72399999999999	210.35700000000054	212.33800000000053	214.06800000000001	216.065	218.41899999999998	220.42600000000004	223.10299999999998	226.34	230.172	232.67099999999999	234.464	236.67399999999998	238.874	240.83800000000053	242.917	245.16899999999998	247.489	249.20699999999999	252.446	256.30099999999999	259.678	261.58799999999923	263.846	266.19600000000003	268.03299999999899	269.72799999999899	271.61900000000031	273.26599999999894	274.81700000000001	276.64900000000125	278.22799999999899	279.85199999999969	281.54399999999993	283.11599999999999	284.60199999999969	286.358	287.98299999999881	289.36200000000002	291.20699999999869	293.06200000000001	294.90599999999893	296.98899999999838	298.77	301.05900000000008	303.69	305.94600000000003	307.904	310.04399999999993	312.69400000000002	315.22399999999863	317.053	319.14499999999998	320.84199999999993	322.69400000000002	324.51599999999894	325.97499999999923	327.68	329.44499999999999	330.95599999999899	332.50400000000002	334.25400000000002	335.84399999999999	337.387	339.10700000000008	340.822	342.31799999999993	344.24200000000002	346.11200000000002	347.80599999999993	350.06799999999993	352.09500000000003	354.202	357.77	361.04300000000001	363.90899999999863	365.87400000000002	368.053	370.30500000000001	372.005	373.86900000000031	375.524	377.18799999999999	379.01099999999963	380.47599999999881	382.13099999999969	383.613	385.19299999999993	386.74400000000031	388.20599999999899	389.69099999999969	391.19499999999999	392.68700000000001	394.161	395.54399999999993	396.959	398.53500000000003	399.90099999999899	401.33099999999899	402.63499999999999	404.07400000000001	405.46899999999869	406.90799999999899	408.21199999999862	409.60199999999969	411.00200000000001	412.31099999999969	413.79499999999899	415.04399999999993	416.57599999999923	417.97699999999838	419.41099999999881	420.89	422.31200000000001	423.86500000000001	425.25200000000001	426.73699999999843	428.25799999999964	429.83099999999899	431.45099999999923	432.9189999999985	434.43799999999862	435.97199999999845	437.63400000000001	439.14000000000038	440.81	442.38599999999963	444.23200000000003	446.16300000000001	447.87200000000001	450.00400000000002	452.07499999999999	454.524	457.69099999999969	460.90099999999899	463.959	465.82100000000003	467.96199999999862	470.06900000000002	471.608	473.50200000000001	475.11399999999969	476.71299999999923	478.44	480.00299999999999	481.673	483.12599999999969	484.75099999999969	486.32599999999923	487.82900000000001	489.39799999999963	490.82100000000003	492.339	493.82499999999999	495.28899999999862	496.85199999999969	498.24200000000002	499.74099999999999	501.15699999999993	502.50799999999964	503.9189999999985	505.31900000000002	506.80799999999999	508.084	509.46	510.78	512.31999999999948	513.71400000000051	514.85999999999797	516.35799999999699	517.86599999999748	519.29200000000003	520.76699999999948	522.31399999999996	523.78099999999995	525.36899999999946	526.72400000000005	528.30699999999797	529.74	531.28500000000054	533.02800000000002	534.524	536.18900000000053	537.72500000000002	539.39800000000002	541.20799999999997	542.73599999999999	544.58100000000002	546.31599999999946	548.33099999999797	550.58900000000051	552.52099999999996	555.13	558.44199999999796	561.89099999999996	564.18900000000053	566.04399999999998	568.255	570.024	571.92899999999997	573.81599999999946	575.3269999999975	576.97199999999998	578.70600000000002	580.21500000000003	581.86199999999747	583.69200000000001	585.26900000000001	586.80699999999797	588.66599999999949	590.22299999999996	591.67600000000004	593.697	595.44799999999748	596.99900000000002	599.09100000000001	601.30799999999749	603.26800000000003	606.70799999999997	610.04699999999946	613.23199999999997	615.27200000000005	617.43599999999947	619.78300000000274	621.50900000000001	623.35999999999797	624.94399999999996	626.56199999999797	628.29600000000005	629.74599999999998	631.303	633.04099999999949	634.43999999999949	636.14300000000003	637.572	639.07500000000005	640.75800000000004	642.20000000000005	643.77800000000275	645.14400000000001	646.71400000000051	648.16899999999998	649.47199999999998	650.899	652.28700000000003	653.73800000000051	655.07500000000005	656.46499999999946	657.91	659.36499999999796	660.66899999999998	661.91899999999998	663.48900000000003	664.94199999999796	666.33900000000006	667.92499999999939	669.25800000000004	670.91800000000001	672.41	673.84699999999748	675.37599999999998	676.91699999999946	678.48699999999997	680.05899999999997	681.58799999999997	683.29800000000262	685.09699999999998	686.84999999999798	688.70799999999997	690.37699999999938	692.50699999999949	694.77400000000262	696.74199999999996	699.64199999999948	702.94599999999946	705.88499999999999	708.21100000000001	710.31099999999947	712.62	714.18799999999999	715.99599999999998	717.89300000000003	719.29700000000003	721.06	722.59199999999998	724.16699999999946	725.83399999999949	727.30399999999997	728.89199999999948	730.36499999999796	731.91199999999947	733.51900000000001	734.88699999999949	736.35799999999699	737.78900000000226	739.28300000000274	740.61099999999999	742.04099999999949	743.43799999999749	744.80099999999948	746.17900000000054	747.53499999999997	748.95799999999747	750.41099999999949	751.73400000000004	753.06599999999946	754.33799999999746	755.88099999999997	757.27200000000005	758.601	760.06599999999946	761.37599999999998	762.81899999999996	764.27000000000055	765.69200000000001	767.21600000000001	768.82199999999796	770.37699999999938	771.94099999999946	773.35999999999797	774.94399999999996	776.44399999999996	777.97900000000004	779.61500000000001	781.17400000000055	782.80399999999997	784.64300000000003	786.21500000000003	788.048	789.81099999999947	791.78700000000003	794.15800000000002	796.226	798.96699999999748	802.27400000000262	805.52499999999998	807.73099999999999	809.82399999999996	812.12300000000005	813.80599999999947	815.61099999999999	817.55	819.01800000000003	820.80799999999749	822.37599999999998	824.07600000000002	825.63499999999999	826.96899999999948	828.47799999999938	829.98900000000003	831.44399999999996	832.90800000000002	834.52199999999948	835.93099999999947	837.31499999999949	838.83999999999946	840.42099999999948	841.79300000000273	843.30899999999997	844.91	846.37900000000002	848.04300000000001	849.34799999999746	851.07600000000002	852.625	853.96400000000006	855.83299999999747	857.62599999999998	859.46299999999746	861.41499999999996	863.42699999999797	865.79300000000273	868.53499999999997	871.01900000000001	873.16499999999996	875.54499999999996	878.46499999999946	880.34299999999746	882.22299999999996	884.39300000000003	885.95599999999797	887.75699999999949	889.40699999999947	890.995	892.76099999999997	894.18000000000052	895.82799999999747	897.33199999999749	898.89400000000001	900.43099999999947	901.83299999999747	903.26	904.89400000000001	906.30099999999948	907.79200000000003	909.08900000000051	910.59699999999998	912.04599999999948	913.39099999999996	914.76800000000003	916.23299999999949	917.721	919.005	920.37300000000005	921.78700000000003	923.3509999999975	924.66399999999999	926.05199999999797	927.52099999999996	928.84199999999748	930.21299999999997	931.77100000000053	933.01900000000001	934.61199999999997	936.18299999999999	937.60699999999997	939.15099999999939	940.64599999999996	942.18100000000004	943.76699999999948	945.15499999999997	946.81299999999749	948.60500000000002	950.17100000000005	951.96199999999749	953.54899999999998	955.42099999999948	957.67800000000238	959.54499999999996	962.34499999999946	965.38800000000003	968.44699999999796	971.00199999999938	973.96099999999797	976.59299999999996	979.11900000000003	981.48699999999997	983.69	985.51199999999949	987.57299999999998	989.38800000000003	991.27100000000053	993.03800000000001	994.76800000000003	996.51699999999948	998.09	999.65699999999947	1001.3	1002.6700000000005	1004.2900000000005	1005.64	1007.21	1008.53	1009.9599999999994	1011.3599999999979	1012.53	1014.06	1015.3399999999979	1016.8	1018.02	1019.3	1020.74	1021.88	1023.1700000000005	1024.26	1025.42	1026.6399999999999	1027.6299999999999	1028.77	1029.82	1030.93	1031.8799999999999	1032.75	1033.8599999999999	1034.83	1035.77	1036.8699999999999	1037.8699999999999	1038.8399999999999	1039.96	1040.8499999999999	1041.8499999999999	1043.01	1044.05	1045.28	1046.45	1047.6399999999999	1048.96	1050.1199999999999	1051.56	1052.8499999999999	1054.1799999999998	1055.6299999999999	1056.82	1058.26	1059.51	1060.99	1062.3399999999999	1063.58	1065.0999999999999	1066.48	1068.1099999999999	1069.6299999999999	1071.28	1072.99	1074.6599999999999	1076.5	1078.1899999999998	1080.05	1081.83	1083.83	1085.6499999999999	1087.71	1090.1199999999999	1092.53	1095.31	1098.1099999999999	1101.23	1104.54	1107.6099999999999	1110.93	1112.76	1114.81	1116.6099999999999	1118.22	1120.1899999999998	1121.71	1123.3	1125.03	1126.51	1128.1399999999999	1129.6499999999999	1131.1599999999999	1132.8	1134.2	1135.74	1137.22	1138.6199999999999	1140.1399999999999	1141.51	1142.9000000000001	1144.1799999999998	1145.6299999999999	1146.96	1148.29	1149.6399999999999	1151.08	1152.4100000000001	1153.7	1155.03	1156.47	1157.92	1159.25	1160.44	0	1.3629899999999999	1.1269800000000001	2.2598599999999927	2.4798799999999903	0.91709499999999999	-0.26364699999999996	-0.69171300000000002	-0.34920200000000001	-0.59158499999999681	0.23648200000000041	1.6282799999999999	2.5895600000000001	1.28468	0.47191800000000117	-0.12915599999999997	-1.0221899999999999	-2.63571	-2.3498599999999903	-1.2692899999999998	-1.6292800000000001	-0.26399800000000001	1.6035599999999999	3.1043699999999999	3.4299900000000001	3.8311799999999967	5.0934200000000001	4.5826399999999996	4.8189599999999855	5.8988899999999855	4.96305	5.4013100000000014	5.9834199999999997	4.7717300000000034	5.3905599999999945	5.5059499999999995	4.2907999999999999	4.8724999999999996	4.5621099999999855	3.2092399999999999	3.3598999999999903	2.2926599999999917	0.78139199999999998	-1.1110199999999999	-2.1249600000000002	-1.80464	-3.13028	-3.20886	-1.92184	-2.3911099999999967	-1.6071199999999999	0.23450099999999999	1.8688100000000001	2.9228699999999903	2.3859599999999968	3.6411799999999999	4.0007299999999999	2.86076	3.7270200000000093	3.5866199999999977	2.1725599999999967	2.1192899999999977	0.96806700000000001	-1.1474500000000001	-2.9631400000000001	-3.4668099999999917	-4.13035	-5.4770899999999996	-5.0607699999999998	-5.7904099999999996	-6.7242799999999985	-5.9871799999999995	-7.1226599999999856	-7.1842600000000001	-6.8074299999999965	-8.048219999999997	-7.5217099999999997	-7.3543099999999955	-8.5008800000000004	-7.5420199999999955	-7.9330900000000124	-8.5200400000000016	-7.3544899999999798	-8.1381799999999984	-8.0409299999999995	-7.1328499999999995	-8.1820600000000034	-7.4981299999999997	-6.9455799999999996	-7.7072200000000004	-6.4297500000000003	-6.5999499999999998	-6.6621799999999789	-5.3521999999999945	-5.8191199999999945	-5.0482100000000001	-3.9142099999999918	-3.9960199999999904	-2.5222799999999967	-0.77474900000000479	0.79967100000000235	1.467069999999995	2.96156	3.9182299999999977	2.9835900000000084	3.6715499999999968	4.3930099999999985	3.0264699999999967	3.4406699999999977	3.45051	2.0644999999999998	1.0593199999999998	-0.16456999999999999	-1.77478	-3.3477899999999998	-3.9779200000000001	-4.0321600000000002	-5.5005199999999945	-5.0952999999999999	-5.2303700000000024	-6.4293800000000001	-5.6326700000000001	-5.9698399999999996	-6.8259599999999798	-5.7066900000000134	-6.3688299999999956	-6.76546	-5.6095799999999985	-6.3466300000000002	-6.3349699999999975	-5.2274799999999955	-5.8765599999999996	-5.4685099999999975	-4.3716600000000199	-5.0180199999999955	-3.8947499999999917	-2.7987099999999998	-2.5983100000000001	-0.91705899999999996	0.77892600000000234	2.4641899999999999	2.8220199999999918	3.8978199999999967	5.0360100000000001	4.3963999999999999	5.4079299999999995	5.9588099999999997	5.2320000000000002	6.3572499999999996	6.3459699999999986	5.7017800000000003	6.8928399999999845	6.3551099999999945	5.8755600000000001	6.9454200000000004	5.9697100000000001	5.7618200000000002	6.5214499999999997	5.3250999999999955	5.3461999999999996	5.5133900000000002	4.1301299999999985	4.3594999999999997	3.66886	2.0628199999999977	0.98783599999999949	-0.73670100000000283	-2.3875199999999999	-3.8960899999999903	-4.4010899999999999	-5.2791100000000002	-6.2856899999999998	-6.1020399999999855	-7.2614599999999996	-7.5381200000000002	-7.7311100000000001	-8.8502300000000247	-8.3186900000000001	-9.2636300000000027	-9.6692900000000002	-9.3427500000000006	-10.690900000000001	-10.035	-10.695600000000002	-11.315800000000024	-10.555100000000024	-11.9543	-11.3681	-11.659600000000006	-12.475000000000026	-11.329500000000024	-12.560600000000004	-12.238499999999998	-11.797600000000001	-13.059000000000006	-11.783800000000001	-12.467700000000002	-12.708600000000001	-11.5661	-12.880400000000026	-12.002400000000026	-11.790800000000001	-12.4885	-11.049200000000001	-12.026	-11.302200000000004	-10.8344	-11.492800000000004	-10.06	-10.673400000000004	-10.0261	-9.4277100000000011	-9.8948200000000011	-8.5563500000000001	-8.8363900000000015	-8.3395300000000248	-7.4286899999999996	-7.8292999999999999	-6.7143499999999996	-6.3482599999999998	-5.9692400000000134	-4.7683499999999999	-4.6329299999999956	-3.4389699999999968	-1.89483	-0.37218300000000032	1.3891500000000001	2.9789399999999997	4.3608499999999975	4.6375199999999799	5.6509199999999788	6.4718100000000014	6.2876700000000003	7.4875099999999986	7.657139999999977	7.8204999999999965	8.9841000000000015	8.4179699999999986	9.4390200000000011	9.6964800000000047	9.5446999999999989	10.8309	9.9934100000000008	11.0108	11.203000000000001	10.771299999999998	12.1569	11.067500000000004	12.0816	12.126100000000001	11.5396	12.912600000000024	11.7746	12.335500000000026	12.714199999999998	11.623900000000001	12.9336	12.227399999999999	11.969200000000004	12.7957	11.518199999999998	12.158100000000001	11.937800000000001	11.069000000000004	12.0886	10.632200000000001	11.193900000000001	10.758800000000001	9.9334800000000048	10.719800000000001	9.4433099999999985	9.5735500000000027	9.238349999999997	8.31752	8.8350800000000067	7.6321699999999995	7.5165099999999985	7.1632699999999998	6.09877	6.2800200000000004	5.2759	4.3906400000000003	3.9857200000000002	2.5224499999999903	0.95400900000000211	-0.83242000000000005	-1.83209	-3.3578699999999908	-4.4144699999999997	-3.9197199999999977	-5.0498500000000002	-5.5763100000000003	-4.9476399999999998	-6.1405599999999945	-6.1226599999999856	-5.4534200000000004	-6.6378599999999945	-6.2167199999999996	-5.7425299999999995	-6.8185499999999966	-5.87385	-5.7307300000000003	-6.4600299999999997	-5.3474799999999965	-5.2562100000000003	-5.5716800000000024	-4.2719700000000014	-4.1504499999999975	-3.8982199999999967	-2.2904100000000001	-1.1501999999999999	0.45392200000000038	2.18587	3.7771499999999998	4.3693799999999996	5.1093400000000004	6.2273399999999945	5.9542099999999998	6.9648299999999965	7.5103600000000004	7.2599499999999999	8.5128600000000034	8.2678400000000014	8.7023199999999985	9.5964000000000027	8.8268600000000035	10.072800000000004	9.9055100000000067	9.9480699999999995	10.977400000000006	9.9315800000000003	11.110100000000001	10.850100000000024	10.603	11.8079	10.6775	11.2456	11.724699999999999	10.5823	11.787000000000001	11.188600000000001	10.802400000000048	11.835100000000002	10.6829	10.959800000000024	11.2051	9.9786600000000014	11.036900000000001	10.134500000000001	9.8653700000000004	10.266500000000002	8.9391100000000012	9.5785700000000009	8.9545100000000026	8.2159800000000001	8.7647300000000001	7.50305	7.5534499999999998	7.1211299999999955	6.0977999999999986	6.3602600000000002	5.1650999999999945	4.6066599999999998	3.9515099999999967	2.4507999999999988	1.1506000000000001	-0.68603400000000003	-2.0600499999999977	-3.6703800000000002	-4.6334999999999997	-5.0080299999999998	-6.2103900000000003	-6.2675799999999855	-6.9651699999999996	-7.8272899999999845	-7.4262300000000003	-8.5618800000000004	-8.7432199999999991	-8.7651400000000006	-9.9624200000000247	-9.2735800000000008	-10.2658	-10.537000000000001	-10.2608	-11.549900000000001	-10.6671	-11.458	-11.877000000000002	-11.0709	-12.5235	-11.764700000000001	-11.848600000000001	-12.8963	-11.620900000000001	-12.7075	-12.441000000000001	-11.783100000000001	-13.083400000000006	-12.0023	-12.244699999999998	-12.6586	-11.361500000000024	-12.507300000000001	-11.767300000000001	-11.2334	-12.084300000000001	-10.652200000000002	-11.315700000000026	-10.6707	-10.149100000000001	-10.636100000000001	-9.30138	-9.8216600000000014	-9.2027000000000001	-8.40761	-8.8687200000000015	-7.5983200000000002	-7.6259699999999855	-7.1217699999999997	-6.1497099999999998	-6.3492899999999999	-5.1909499999999955	-4.5116800000000001	-3.90706	-2.3357699999999904	-0.91437000000000002	0.86881100000000222	2.0618699999999968	3.6714699999999967	4.5182399999999996	4.5731400000000004	5.9492600000000282	5.7597800000000001	6.2318400000000134	7.2301500000000001	6.4467700000000034	7.4277699999999998	7.7123200000000001	7.11822	8.3013000000000012	8.0458400000000001	7.5884799999999997	8.8362300000000005	8.0459500000000013	8.1083799999999986	8.9887000000000015	7.8604899999999827	8.3025300000000541	8.6939400000000013	7.5444999999999975	8.3893400000000007	8.07423	7.2083399999999997	8.1900400000000015	7.3538099999999975	6.8246099999999945	7.46469	6.3949299999999845	6.13028	6.2481799999999996	4.8227199999999826	5.0876999999999999	4.1805799999999955	2.8058299999999967	2.2811800000000089	0.44473399999999996	-1.3891199999999999	-2.9086699999999968	-3.62365	-5.0211600000000001	-5.3901299999999965	-5.9707600000000198	-7.0097500000000004	-6.6538499999999985	-7.7607499999999998	-8.0789400000000011	-8.01858	-9.2292499999999986	-8.633560000000001	-9.4387799999999995	-9.9666800000000375	-9.4076900000000006	-10.760400000000002	-10.231400000000001	-10.5959	-11.386100000000004	-10.370400000000037	-11.579600000000006	-11.2965	-11.004100000000001	-12.228199999999999	-11.056800000000004	-11.766400000000004	-11.942400000000006	-10.9587	-12.237299999999999	-11.422500000000024	-11.366300000000004	-12.0906	-10.6959	-11.576400000000024	-11.3142	-10.299100000000001	-11.358000000000002	-10.328800000000001	-10.167400000000002	-10.440300000000001	-9.17502	-9.9126200000000004	-9.0904900000000008	-8.5217299999999998	-8.9743699999999986	-7.7641099999999845	-7.8113999999999999	-7.4008200000000004	-6.3911600000000002	-6.7062300000000024	-5.6877099999999965	-4.9531700000000001	-4.6408499999999995	-3.2174200000000002	-2.2013799999999999	-0.45657600000000031	1.8281700000000001	3.2088399999999999	4.7192500000000024	5.7551799999999975	6.8918900000000001	7.6011299999999995	8.6515500000000003	9.0779699999999988	10.088800000000001	10.4815	11.462300000000004	11.827300000000001	12.769	13.153400000000024	14.004100000000001	14.493500000000004	15.1921	15.899500000000026	16.235800000000001	17.311699999999988	17.331399999999999	18.632800000000035	18.614200000000075	19.764600000000002	20.351099999999999	20.602699999999917	22.094100000000001	21.6294	23.569499999999913	23.214900000000071	24.639099999999999	25.507000000000001	24.761500000000002	27.3962	26.299199999999924	27.302499999999913	29.3874	26.948499999999871	29.2088	30.270299999999921	27.594200000000001	29.737900000000035	31.161300000000001	27.8964	29.981499999999901	30.962099999999879	27.594799999999989	29.6494	29.727900000000005	26.896000000000001	28.435199999999913	28.146699999999989	25.694199999999999	27.4373	25.352	24.773700000000002	25.027899999999999	22.940899999999989	23.721399999999928	21.843499999999921	21.810099999999988	20.879899999999999	19.959999999999987	20.031500000000001	18.611300000000035	18.711600000000001	17.558499999999917	17.1463	16.686199999999989	15.740799999999998	15.5465	14.452800000000037	14.2704	13.163500000000004	12.929	11.858500000000006	11.5642	10.569500000000026	10.1839	9.20974	8.750770000000001	7.8148799999999845	7.09232	5.9412300000000124	4.9714100000000014	3.4611200000000002	1.8442499999999999	-0.57519500000000234	-2.2538399999999998	-3.8374999999999977	-4.9914000000000014	-5.0547399999999945	-6.1999699999999995	-6.7410899999999998	-6.8279199999999731	-8.0245300000000004	-7.7695400000000001	-8.5334900000000005	-9.2076400000000014	-8.7740099999999988	-10.104200000000001	-9.7552500000000002	-10.2814	-11.074300000000001	-10.307700000000002	-11.716000000000001	-11.2666	-11.469700000000024	-12.477600000000002	-11.4009	-12.4572	-12.5509	-11.859900000000026	-13.2921	-12.352000000000045	-12.639200000000001	-13.412500000000026	-12.098100000000001	-13.1858	-12.872300000000006	-12.2799	-13.424200000000001	-12.2104	time (s)
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