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PRELIMINARY QUENCH-PROTECTION CALCULATIONS FOR THE 1st FERMILAB COMMON COIL REACT AND WIND NB3SN HIGH FIELD DIPOLE MAGNET MODEL
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  P. Bauer
Abstract:

In the R&D effort toward a post-LHC, 100 TeV hadron collider Fermilab develops a prototype for a 10-12 T block-type dipole magnet operating at 4.5 K using Nb3Sn superconductor with the React and Wind technology. One of the key-issues in the design of block-type high field accelerator magnets is quench protection. The following note presents some calculations of the magnitudes relevant to quench protection for some of the possible magnet design options. Different magnet design options are discussed from the quench protection standpoint. A basic protection scheme is proposed for the first common coil React and Wind Nb3Sn high field dipole models. The formalism used thoughout this work has been checked with experimental results from the LHC IR-quadrupole program. The results of the comparison as well as the details of the model are reported in another note (TD 99-045).

1) MAGNET DESIGN

The following resumes the basic parameters, relevant for a quench protection calculation, for 2 basic magnet design options: one using a cable made from 0.5 mm - diameter strands, and the second made from 0.7 mm diameter strands. Some of the parameters differ for a short and a long model. The differences are motivated by the availability of conductor material: short models will be made from material which is already available, whereas the long model design relies on an increased current carrying capacity of future material (
). Secondly, long models have higher inductance and design modifications are necessary to reduce voltages during a quench. Both magnets are 2-layer hybrid designs (using NbTi in the outer layer), the bore diameter is 30 mm in both cases.

1.1) 0.5 mm Strand Design:
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The cross-section of the conductor array around one aperture is shown in 2Figure 
. Its basic properties are indicated in Table 1. This magnet cross-section is based on a cable made from thin strands (0.5 mm diameter) aiming at cables being less sensitive to bending after reaction(
).

Short sample limit bore field
11.76 T 

Bath temperature 
4.5 K

Peak magnetic field in inner layer
12.38 T

Peak magnetic field in outer layer
7.06 T

Short sample limit current
10850 A 

Length (short)/long
(1 m) / 10 m

Spacing of upper and lower bores
262 mm

Superconductor in inner layer

(short)/long
0.5 mm Nb3Sn/Cu, Cu/Sc=(0.85) / 1.5  

56 strands, 14 mm wide, 0.9 mm thick

Superconductor in outer layer 

(short) / long
0.5 mm NbTi/Cu, CuSc=(0.8) / 1.2 , 

56 strands, 14 mm wide, 0.9 mm thick

Quench propagation velocities
inner layer: 10 m/s; outer layer: 30 m/s

Number of turns per coil
inner: 50, outer: 52

self-inductance of magnet / total # of turns
8.29 mH/m / 204

StoredEnergy @ short-sample-limit
0.49 MJ/m

Cu-current density in inner layer (short)/long
(2.2 kA/mm2) / 1.65 kA/mm2

Table 1: Characteristics of the common coil racetrack high field dipole prototype magnet, 1st design iteration. 

1.2) 0.7 mm Strand Design

The second design iteration step aimed at a decrease of the inductances in the magnet by using thicker cables made from 0.7 mm strands.

Short sample limit bore field
11.03 T 

Bath temperature 
4.5 K

Peak magnetic field in inner layer
11.79 T

Peak magnetic field in outer layer
6.50 T

Short sample limit current (short) / long
(15000 A) / 15340 A

Length (short) / long
(1 m) / 10 m

Spacing of upper and lower bores
262 mm

Superconductor in inner layer

(short) / long
0.7 mm Nb3Sn/Cu, Cu/Sc=(0.85) / 1.5, 

40 strands, 15 mm wide, 1.35 mm thick

Superconductor in outer layer

(short) / long
0.808 mm NbTi/Cu, CuSc=(1.3) / 1.18, 

38 strands, 15.4 mm wide, 1.4 mm thick

Quench propagation velocities
inner layer: 10 m/s; outer layer: 30 m/s

Number of turns per coil
inner: 36, outer: 38

Self-inductance of magnet / total # of turns
4.29 mH/m / 148

StoredEnergy @ short-sample-limit 
0.42 MJ/m

Current density in Cu, inner layer (short)/long
(1.9 kA/mm2) / 1.5 kA/mm2

Table 2: Characteristics of the common coil racetrack high field dipole prototype magnet, 2nd design iteration. 

2) HEATER DESIGN

Using todays standard protection heater technology (
), a basic heater consists of a 25µm stainless steel foil cut into the shape of a 2 x 2 m long, 15 mm wide racetrack embedded between 2 layers of 25 µm thick polyimide foil (Kapton(). The 4m long 15mm wide track has a low temperature resistance of ~5 . The heater delay time (= heat diffusion  time through the polyimide insulation layers on the heater (25µm) and the superconducting cable (here 100µm)) is assumed to be ~ 30 ms(3). The heater current is supplied by a 10 mF, 1 kV peak voltage capacitor unit. The time constant of such a unit is approximately 50 ms, which is an upper limit for the time constant of a typical high field superconducting magnet protection heater (the quench process usually ends within 100 ms). There are ways to enhance the performance of such a heater unit. Its active surface can be doubled by connecting 2 heaters in series and 2 capacitor units in parallel (connecting the middle point between the capacitor banks to ground to keep the voltage to ground to less than 1 kV). Its length can be extended by covering selected areas of the resistive strip with a thin Cu coating, as it is actually proposed for the LHC dipole quench heaters(
). Such a heater applied to a common coil racetrack dipole magnet, as described in chapter 1, results in the scheme shown in 3Figure 
. Note that the heater does not stay in the plane of the coil module, but crosses over to the other side of the beam tube. By covering all the coils with one heater the peak to ground voltages can be reduced in case one of the heaters fails. Note as well, that the heaters are located between inner and outer layer of the magnet. In the best case they can simultaneously heat both layers. Given a heater of the LHC type the number of conductors covered by such a heater has to be determined from its active surface (600 cm2). The heater is most efficiently used when it is clamped between the layers and if it covers only conductors and no wedges. The total power delivered by the heater system has to be sufficient to quench the conductor. The heaters described here deliver 2.5 kJ (calculation based on a peak voltage of 700 V and a 10 mF capacitance). Assuming a 50 ms time during which the heater generates power and the above mentioned active heater surface this heater produces ~ 80 W/cm2. The enthalpy required to raise the temperature of an LHC IR-quadrupole outer layer cable to its critical temperature (here ~8K) is ~ 0.4 J/m. With the heater power distributed over 20 conductors on a length of ~ 6 m, the required energy becomes ~ 50 J. However, a sufficient heat margin should be included to account for the heat absorbed in the insulation and helium. A similar calculation for a cable consisting of Nb3Sn/Cu (60 strands, strand diameter: 0.5 mm, Cu/Sc-ratio=1) yields an energy requirement of ~ 7 J/m. The energy to quench a Nb3Sn-superconductor is higher because its critical temperature (~ 20 K) is more than twice as high as that of NbTi. However, it seems that the high margin in the NbTi heater design should make a seamless transfer of these heaters to Nb3Sn magnets possible. 



3) QUENCH CALCULATION MODEL

A model used to simulate the quench process is described in detail in TD 99-045.

3.1) Nb3Sn

The material-parameters used in the calculation of the specific heat of the Nb3Sn superconductor are given in Table 3 (together with the material data for Cu and NbTi). 

Parameter
Unit
NbTi(46.5%)
Nb3Sn
OFHC Copper


[J/K2/kg]
0.1450
0.183
0.011


[J/K4/kg]
0.0023
0.0042
0.000744


[kg/m3]
6000
5400
8960

cp300
[J/K/m3]
2.304(106
1.415(106
3.454(106

B0 
[T]
14.5
20
-

Tsc0 
[K]
9.09
19
-

Table 3: Specific heat material parameters from (
) for NbTi and Cu and (
), (
) for Nb3Sn.

The normal state, high temperature, specific heat of Nb3Sn is calculated using a different procedure (from that described in TD 99-045), the normal state cp-parameters for Nb3Sn are taken from a linear interpolation of experimental data(
) (see appendix).

3.2) Inductance-Calculation

A general problem related to the calculation of peak voltages in the magnet during quenches is already reported in TD 99-045. The degree of accuracy of the voltage calculations is strongly linked to the degree of subdivision of the magnet for the mutual- and self-inductance calculations. The following plot resumes a comparison of coil to ground voltage computations for a high field common coil racetrack magnet similar in most respects to the design presented in 1.2) using different degrees of subdivision. It shows that the peak to ground voltage calculations converge when the magnet is modeled into 12 separate coil-parts or more (see Figure 5). A peak to ground voltage calculation with a maximum degree of discretization of the coil is necessary to calculate the turn to turn voltage. As a side product of these calculations the convergence of the peak to ground voltage calculations indicated above was successfully verified, thus the peak to ground voltage calculated with a discretization at the turn to turn level agreed with the results based on a subdivision into 16 parts (see Figure 12). Unlike the 4-16 part cases which were based on inductance calculations provided by Roxie(
), the turn to turn inductance-matrix was calculated directly from the conductor-positions. The conductors were approximated as round, with a diameter equal to the cable width. Using Ampere’s law the magnetic field produced by each turn is computed and by division through current converted into the mutual and self-inductance coefficients. The so found inductances are within 5% of those computed with Roxie’s COILBL function.
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Figure 5: Comparison of peak to ground voltage calculations for different degrees of magnet subdivision (into 4-16 parts) for a 10 m long 11 T short sample bore field racetrack – common coil magnet similar to the type described in 1.2 (Quench occurs in part 12 (inner layer)).

4) THERMOMECHANIC STRESS

Nb3Sn being a very brittle material, thermally induced stress in the conductor during a quench becomes an important issue. The following plot shows the correlation of peak temperature and axial thermal stress for the (hypothetic) case of a Nb3Sn/Cu cable stack restrained from any expansion during a temperature rise. The stress is calculated from the modulus E(T), using a linear fit between measured data at room temperature (44 GPa) and at 4.2 K (55 GPa)(
), and a measured(7) thermal expansion factor in the room temperature to 4.2 K range (0.0026).

The calculation indicates that a temperature of 300 K causes a limiting stress of 120 MPa, the thermal expansion being of the order of 0.27 %. These limits are stipulated to protect the Nb3Sn filaments from irreversible damage due to strain. The prestrained state of the conductor due to winding after reaction (to a 0.2 – 0.3 % level) has to be taken into account in the stipulation of the thermo-mechanical strain limit.
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Figure 6: Axial (longitudinal) thermal stress vs. peak temperature for a Nb3Sn/Cu/epoxy cable stack restrained from any longitudinal expansion during a temperature rise.

5) QUENCH PROTECTION CALCULATIONS 

Typically quench protection schemes are based on worst case scenarios. Therefore the calculations presented here usually refer to short sample limit current and peak fields. Since the peak temperatures are computed from an adiabatic model they should overestimate the real temperatures. The current decay model underestimates the current decay rate because it does not include quench-back and tranverse turn to turn quench propagation. For the same reason, and because the model does not include the dependance of the longitudinal quench propagation velocity on magnetic field, the computed peak voltage during the magnet discharge is merely a rough estimate of the voltages expected in the real case. In general the magnet-models discussed here are MIIts-limited in the inner layer. Therefore an inner layer quench usually causes a higher peak temperature than a quench in the outer layer. In what refers to peak to ground voltages the worst case scenarios would be that of heater failure causing thermal and electrical inbalances within the magnet. This particular case has not been considered here. It seems that in most cases the peak to ground voltage is independent of the quench-location (as long as the quench occurs in the inner layer). The electrical sequence of the coils plays a role in the voltage distribution - the powering scheme on which the here presented calculations are based is shown in Figure 2.  The finer the subdivision of the coil the better the model is for the computation of the voltages within the coils and from the coils to ground. In general, a subdivision into 16 parts was used throughout the modeling, except for the turn to turn voltage calculation where the discretization was extended to all 148 turns. The following protection scenarios were worked out seperately for short and long magnet models for the reasons indicated in the introduction of part 1). 

5.1) 0.5 mm Strand Cable

The first iteration design, described in 1.1), uses a cable made from thin strands (0.5 mm) aiming at stress/strain reduction in the conductor. The strand diameter is the determining magnitude for the peak strain during bending in a React&Wind approach. The disadvantage of a “thin”-cable design is its high number of turns, thus its high inductance, which makes the magnet difficult to protect. The simulation results presented in the table below are not within the stipulated temperatures and voltages. The peak to ground voltage calculation is based on a rough subdivision of the coil (into 4 parts). Therefore the results indicated in the following table overestimate the expected voltage. The only way to keep the peak temperatures below ~ 250 K in the inner layer is to massivly increase (factor 2-3) the copper to superconductor ratio. In the current design the current density in the copper after a quench is 2100 A/mm2 in the short model and 1650 A/mm2 in the long model. Both figures are higher than the “rule of thumb” limit of ~1500 A/mm2. Unfortunately the design of the magnet cross-section would be totally modified by such an increase in the copper content of the conductor. In order to keep the peak-temperatures as low as possible all conductors have to be covered with heaters, resulting in an accelerated current decay. The fast current decay unfortunately drives the voltages in the long model to 3-4 times the limit (2 kV) (see Table 4). 

Que. orig.
Heated layers
Heated turns
t0 

[ms]
Cu/

Sc in
Cu/Sc

out
L

[mH]
Tmax in [K]
Tmax out [K]
Vmax    

[kV]
comment

in
all
all
35
0.85
0.8
8.29 
470 
70 
< 1.7
short model, 

inner coil quench

out
all
all
35
0.85
0.8
8.29 
100
280
< 1.2
short model, 

outer coil quench

in
all
all
35
1.5
1.2
83
310
70
< 7.2
long model, 

inner coil quench

out
all
all
35
1.5
1.2
83
100
265
<78
long model, 

outer coil quench

Table 4: Simulated quench protection scenarios for the 0.5 mm strand cable common coil dipole; Parameters: number of conductors per heater per coil quenched with heater, t0 (time after a spontaneous quench at which heater activity sets in), quench location (outer vs. inner layer), Cu/Sc inner layer, CuSc outer layer, total inductance L;

Neither the 10 m long nor the short model magnet design are satisfactory from the magnet protection point of view. However, the short model could be protected by an extraction resistor clamping the output at quench detection time. Included in the design of the short model quench protection model is a reduced heater delay time (t0=35 ms). The heater delay time has a huge effect on the final temperature of the winding. It is not guaranteed that heater delay times can be kept much below 40 ms. Other ways have to be found to protect the long model. A possible solution is to reduce the total inductance by a factor 2, e.g. by driving parts of the coil separately, and to cover only half of the turns with quench heaters. 

5.2) 0.7 mm Strand Cable

The second iteration design, described in 1.2), uses a cable made from thicker strands (0.7 mm). The advantage of a “thick”-cable design is the reduced number of turns, thus the reduced inductances, which makes the magnet easier to protect. In fact the cross-section iteration 2 has approximately a 2 times smaller self-inductance, and mutual inductances are reduced by a factor 4. As in 5.1 the case of a short and a long model were analysed separately. As can be seen from the following table the short model in the original design runs into high peak temperatures (>500 K) in the inner layer due to a lack of copper (copper current density at short sample limit: 2120 A/mm2). With enough margin in peak to ground voltage a reduction of the Cu/Sc ratio in the outer layer can be considered. This would reduce the peak temperatures through acceleration of the current decay (and thus raise the peak to ground voltage). Rows 2 and 4 in the following table unfortunately show that within a reasonable range of Cu/Sc ratios the effect is too small to significantly reduce the peak temperature in the inner layer. However, short models can always be protected with extraction resistors. A rough estimate shows that a dump-resistor of ~60m can bring the current down to 65% of its start value within the 30 ms of the heater delay time. The resistance of the short model magnet quickly rises to ~220 m during heater action. Therefore after t0 the dump-resistor will take over ~30% of the remaining energy. The dump resistor protects the short model magnet, extracting ~ 75 % of the heat (900 V peak voltage). 

Que. orig.
Heated layers
Nh
t0 

[ms]
CuSc in
CuSc

out
L

[mH]
Tmax in [K]
Tmax out [K]
Vmax    

[kV]
comment

in
all
all
35
0.85
1.3
4.3
575 
50 
< 0.7
short model, 

inner coil quench

in
all
all
35
0.85
0.8
4.3
570 
60 
< 0.7
short model, reduced Cu/Sc in outer layer

inner coil quench

out
all
all
35
0.85
1.3
4.3
170
120
< 0.35
short model, 

outer coil quench

out
all
all
35
0.85
0.8
4.3
160
155
< 0.33
short model, reduced Cu/Sc in outer layer

outer coil quench

in
all
all
35
1.5
1.2
43
430
70
<2.5
long model, 

inner coil quench

in
all
all
35
1.5
1.2
43
300
60
<1.9
long model, 

inner coil quench*

out
all
all
35
1.5
1.2
43
155
150
< 2.2
long model, 

outer coil quench

Table 5: Simulated quench protection scenarios for the 0.7 mm strand cable common coil dipole at short sample limit conditions; Parameters: Nh (number of conductors per heater per coil quenched with heater), t0 (time after a spontaneous quench at which heater activity sets in), quench location (outer vs. inner layer), Cu/Sc inner layer, CuSc outer layer, inductance L; (*..operating conditions)

The long model case stays within the stipulated limits at operating conditions (see following plots). At short sample limit the limits are slightly exceeded (see Table 5). 

The following plots show the MIIts-profiles, current decay, temperature profiles and peak voltage to ground curves for the long 0.7 mm strand magnet design discussed in 1.2) at operation conditions (13.65 kA / 10T). In these simulations the quench occurs in an inner layer. Quench-heaters, covering all turns are fired and the output clamped by a low resistance.
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Figure 7: MIITs vs. peak temperature relation for inner and outer layer conductor for magnet design 1.2 (cables made from 0.7 mm strands).
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Figure 8: Current decay after quench heater firing in magnet design 1.2 at operating conditions (13.65 kA, 10 T); (cables made from 0.7 mm strands);
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Figure 9: Temperatures in magnet design 1.2 (cables made from 0.7 mm strands) after a spontaneous quench in an inner coil and heater induced quenches in all other coils at operating conditions (13.65 kA, 10 T).
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Figure 10: Peak to ground voltages during magnet discharge in the different coil-parts of magnet design 1.2 (cables made from 0.7 mm strands) after a spontaneous quench in an inner coil and heater induced quenches in all other coils at operating conditions (13.65 kA, 10 T).

The following plots show the temperatures and the computed peak to ground voltage and the turn to turn voltage of the long 0.7 mm strand magnet design discussed in 1.2) at short sample limit conditions (15.34 kA / 11.03 T). 
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Figure 11: Peak temperatures in a 10 m long magnet described in 1.2) at short sample limit conditions (15.34 kA, 11 T). The spontaneous quench occurs in an inner layer. 75% of all turns are covered by protection heaters.

The following plots showing peak to ground and turn to turn voltage can be interpreted in the following way:

The peak to ground voltage, that is the cummulated voltage to ground along the coils at the moment of maximum resistive (and therefore maximum of inductive) voltage along the quench process, is a sum of inductive and resistive voltages. In the present case, with the quench occuring in the inner coil that is furthest away from the grounded lead, the inductive voltage is basically a linearily increasing from 0 to –10 kV along the coil. The resistive voltage roughly follows a comparable curve going to +10 kV. In fact the resistive voltage rises slowly in the outer layers (which are not as resistive as the inner layers) and faster in the inner layers. A strong resistive peak occurs at the conductor group, which quenched originally (and which is therefore hottest and most resistive). The overall peak voltage to ground function therefore goes to negative values in the coils where the inductive voltages dominates, whereas it has a large positive peak at the location of the original quench. The turn to turn voltage basically shows three patterns: an outer layer pattern of moderate voltage differences, an inner layer pattern showing a stronger resistive (positive) voltage component and the spike at the orgiginal quench location. The difference in turn to turn voltage within a block is caused by the fact that some conductors are not heated by protection heaters and therefore not resistive (they show just the inductive components). The peak turn to turn voltage for the 0.7 mm strand magnet at short sample limit conditions is < 1 kV.
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Figure 12: Peak to ground voltage and peak turn to turn voltage in a 10 m long magnet described in 1.2) at short sample limit conditions (15.34 kA, 11 T. The peak to ground voltage has been computed with different granularities of the model – 16 part subdivision and turn by turn (148 parts) subdivision.

6) CONCLUSIONS 

High field superconducting magnets (here 10 – 12 T) are operating at high currents. Block-type magnets, especially without auxilliary coils, are less “conductor-efficient” and tend to have more turns than for example their cos homologes. In addition the React&Winbd approach requires cables made from thin strands. A thinner and thus smaller cable raises the required number of turns to meet the demands on the bore field side. Big number of turns results in high inductance. Furthermore Nb3Sn superconductor, which will be used in the inner layer of the first Fermilab common coil type dipole model has a smaller specific heat than NbTi, resulting in reduced MIIts budgets compared to comparable NbTi conductors. Finally, due to its brittleness, Nb3Sn superconductor is more sensitive to temperature excursions than NbTi. All in all, the type of magnets discussed here are difficult cases from the quench protection point of view. The standard protection techniques for superconducting accelerator magnets will have to be applied at their limits in order to protect the magnets discussed here. However, the right combination of design and protection system parameters should make the task of quench protection in long, high field, common coil dipoles possible.

The analysis of the quench protection parameters for the first two design iterations for 10-11T common coil dipole model can be resumed in the following:

The design based on cables made from 0.5 mm diameter strands will demand special measures for the protection. Especially in the 10 m long model both peak temperatures and peak voltages by far exceed the thresholds. The design based on cables made from 0.7 mm diameter strands leads to peak temperatures and voltages, which exceed slightly  the stipulated limits. This applies especially to the short model, which can only be operated with the additional safety provided by an extraction resistor. The 10 m long model becomes critical at short sample limit. Therefore several issues should be investigated in this case. The issues to be considered are:

· reducing the quench detection time;

· dielectric strength of the insulation (helium);

· heater geometry (how to cover all turns);

· efficiency of the heaters;

7) APPENDIX

Cp(T) data for normal state Nb3Sn in J/K/kg:

T [K]
Cp [J/K/kg]

0
0

2
0.58

4
1.23

6
2.01

8
2.99

10
4.23

12
5.8

14
7.76

16
10.19

18
13.1

20
17.1

22
20.8

24
24.9

26
31.1

28
38.7

50
97

100
200

120
220

150
232

200
250

300
262










ELECTRICAL CONNECTION 
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Figure � SEQ Figure \* ARABIC �4�: Schematic of heater; To reduce thermal and electrical unbalance in the magnet when a heater fails, the heaters cross over to the coils on the other side of the aperture. The sketch shows as well the electrical connections between the coils.
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Figure � SEQ Figure \* ARABIC �1�: Roxie calculation of magnetic field in common coil racetrack coil,  without iron yoke effect, 14mm wide / 1mm thick cable
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208.5723078376

129.0662542116

65.2686747808

208.5724446943

129.0663084361

63.1777519977

208.5725729251

129.0663592429

61.152835868

208.5726930697

129.0664068458

59.1918745639

208.5728056345

129.0664514454

57.2928790073

208.5729110944

129.06649323

55.4539209848

208.5730098945

129.0665323758

53.6731313172

208.5731024526

129.0665690485

51.9486980836

208.5731891602

129.066603403

50.2788648974

208.5732703844

129.066635585

48.6619292336

208.5733464697

129.0666657309

47.0962408054

208.5734177389

129.0666939686

45.5801999886

208.5734844948

129.066720418

44.1122562929

208.573547021

129.0667451916

42.6909068785

208.5736055838

129.0667683948

41.3146951163

208.5736604326

129.0667901265

39.9822091911

208.5737118014

129.0668104793

38.6920807461

208.5737599093

129.0668295402

37.4429835677

208.573804962

129.0668473906

36.2336323095

208.5738471521

129.0668641067

35.0627812541

208.5738866603

129.0668797602

33.9292231113

208.5739236558

129.0668944182

32.8317878532

208.5739582973

129.0669081436

31.7693415827

208.5739907337

129.0669209952

30.7407854367

208.5740211042

129.0669330283

29.7450545216

208.5740495396

129.0669442947

28.7811168804

208.5740761623

129.0669548428

27.847972491

208.5741010871

129.0669647183

26.9446522943

208.5741244215

129.0669739636

26.0702172511

208.5741462662

129.0669826187

25.223757428

208.5741667158

129.066990721

24.4043911094

208.5741858588

129.0669983056

23.6112639372

208.5742037779

129.0670054053

22.8435480759

208.574220551

129.067012051

22.1004414026

208.5742362509

129.0670182714

21.3811667214

208.5742509457

129.0670240936

20.6849710015

208.5742646993

129.067029543

20.0111246379

208.5742775717

129.0670346431

19.358920735

208.5742896188

129.0670394163

18.7276744106

208.5743008933

129.0670438834

18.1167221219

208.5743114444

129.0670480638

17.5254210112

208.5743213181

129.0670519758

16.9531482719

208.5743305576

129.0670556366

16.3993005325

208.5743392035

129.0670590622

15.8632932608

208.5743472935

129.0670622675

15.3445601842

208.5743548632

129.0670652667

14.8425527294

208.5743619459

129.0670680729

14.3567394772

208.5743685726

129.0670706985

13.8866056357

208.5743747725

129.067073155

13.4316525274

208.5743805729

129.0670754531

12.9913970936

208.5743859994

129.0670776031

12.5653714127

208.5743910759

129.0670796145

12.1531222335

208.5743958248

129.0670814961

11.7542105225

208.5744002672

129.0670832562

11.3682110254

208.5744044227

129.0670849026

10.994711841

208.5744083096

129.0670864427

10.633314009

208.5744119453

129.0670878831

10.2836311096

208.5744153459

129.0670892305

9.9452888758

208.5744185264

129.0670904906

9.6179248172

208.574421501

129.0670916692

9.301187855

208.574424283

129.0670927714

8.9947379691

208.5744268847

129.0670938023

8.6982458545

208.5744293178

129.0670947663



heaterdesign

		Reference: Mike Lamm / LHC heater development (Cern/Fermilab)

		example: 4m long, 15 mm wide, 25 micron thick st.st. heater has 5 Ohms

		PS limitations: 700V, 10mF

		HEATER DESIGN AT 1-HALF-COIL (QUARTER OF MAGNET) LEVEL

		Heater parameters						Coil parameters						cable parameters

		Length		1		m		Length straight sect		1		m		width in		0.014		m

		width		0.06		m		Height in coil		0.08		m		height in		0.0009		m

		Area		0.06		m**2		Height out coil		0.064		m		insul. in		0.000165		m

		C		0.01		F		A in coil		0.08		m**2		cross Area in		0.0000176259		m**2

		R		5		Ohm		A out coil		0.064		m**2		side Area in		0.00123		m**2

								Wedge in		0.0254		m		width out		0.014		m

		Tauheat		0.05		sec		Wedge out		0.0058		m		height out		0.0009		m

		Umax		700		V		A wedge in		0.0254		m**2		insul. out		0.000165		m

		I max		140		A		A wedge out		0.0058		m**2		Area out		0.0000176259		m**2

		Etot		2450		J		(Acoil-Aw) in		0.0546		m**2		side Area out		0.00123		m**2

								(Acoil-Aw) out		0.0582		m**2

								tot # of turns

		# not covered in:		4.3902439024		cables		# not covered out:		1.4634146341		cables

		comment:		pos. result=overcoverage

		HEATER DESIGN AT MAGNET LEVEL

		2 heater strips with 2 capacitorbanks in total -inter layer, half the turns per halfcoil!

		Can McInturff produce them?



HEATER

HALF COIL



Miitscalc

		MIIts-calculation for NbTi

		definition: MIIts=(1E-06)*(CuSc/(CuSc+1))Atot^^2Int(T0 to Tmax)(cpcomp/rhoCu)dT

		objective: calculate quench integral as a function of Tmax

		needed: cp of T,B for materials in composite, weighed with Cu/Sc ratio, rhoCu of T,B

		INPUT:

		cp-data - Dresner,Elrod,Miller for low temp part -								rho-data - A. Devred				conductor data						magnet data

		cryodata for high temp part - combined with weight function

						NbTi(46.5%)		OFHC Cu		RRR		100

		GAMMA		J/K**2/kg		0.145		0.011						Cu/Sc ratio		0.8				peak field		7		T

		BETA		J/K**4/kg		0.0023		0.000744						CuSc/(CuSc+1)		0.4444444444				bath temp		4.2		K

		DENS		kg/m**3		6000		8960						Sc/totratio		0.5555555556

		B0		T		14								# strands		60		m

		TCO		K		9.09								strand dia		0.0005		m**2

		Tc0(B)		K		6.1608822343								conductor cross-section in cable		0.000011781

		numerical calculation data

										EXECUTE FROM SECOND ROW ON!!!!

		delta T		1		K

		deltaTcp		0.35		K

		Tmax		MIIts		IIts		rhoCu		rho1		rho2		FactA		Facta		cpcomp		cpn		cps		cpint		cpcomp/rhoCu

		4.2		0.0004616817		461.6817288436		0.0000000004		0		0.0000000002		2.8083553046		0.203632216		3286.6265911801		3001.3955505357		3286.6265911801		3227.3808786615		7484502277195.8

		5.2		0.0012267403		1226.7402567327		0.0000000004		0		0.0000000002		2.8083110854		0.2035843298		5446.4949047887		4235.5074398291		5446.4949047887		4283.2949870469		12402661696221.8

		6.2		0.0021971596		2197.1595515047		0.0000000004		0		0.0000000002		2.8082248571		0.20349095		6908.9278555453		5801.1847624976		8485.5152436216		6908.9278555453		15731845052105.5

		7.2		0.0032872961		3287.2961029093		0.0000000004		0		0.0000000002		2.8080737957		0.203327358		7762.1599711643		7762.1599711643		12572.7553048373		12569.8872178579		17672628115215.7

		8.2		0.004717032		4717.0319857297		0.0000000004		0		0.0000000002		2.8078289587		0.2030622056		10182.1456368851		10182.1456368851		17877.2827855944		12991.4419791284		23178005110926

		9.2		0.006559437		6559.4370400209		0.0000000004		0		0.0000000002		2.8074549061		0.2026571016		13124.8285834144		13124.8285834144		24568.1653830513		13818.7961784639		29867945735904.4

		10.2		0.0088962502		8896.2501757888		0.0000000004		0		0.0000000002		2.806909422		0.2020663038		16653.8631489343		16653.8631489343		32814.4707943666		30074.563525379		37882987658714.4

		11.2		0.01181772		11817.7200126399		0.0000000004		0		0.0000000002		2.8061433593		0.2012365416		20832.863576865		20832.863576865		42785.2667166989		38225.5043480007		47361085095222.5

		12.2		0.0154223837		15422.3837343784		0.0000000004		0		0.0000000002		2.8051006404		0.2001070017		25725.3955377847		25725.3955377847		54649.6208472066		26866.7928046471		58436607187063.2

		13.2		0.0198167694		19816.7694118255		0.0000000004		0		0.0000000002		2.8037184493		0.1986095155		31394.9667849515		31394.9667849515		68576.6008830482		46738.7177314252		71239097315179.8

		14.2		0.025115006		25115.0060179631		0.0000000004		0		0.0000000002		2.8019276578		0.1966689921		37905.0169464306		37905.0169464306		84735.2745213824		84707.3542240647		85891776664164.3

		15.2		0.0314383249		31438.3249210152		0.0000000004		0		0.0000000002		2.7996535262		0.1942041393		45318.9064573921		45318.9064573921		103294.709459367		66484.3786464598		102509784928834

		16.2		0.038914437		38914.4370059945		0.0000000004		0		0.0000000002		2.7968167143		0.191128511		53699.9046367523		53699.9046367523		124423.973394162		57988.8819487942		121198164078861

		17.2		0.047676771		47676.7709609191		0.0000000004		0		0.0000000002		2.7933346287		0.1873519083		63111.1769129902		63111.1769129902		148292.134022925		133850.355057343		142049607645186

		18.2		0.0578635609		57863.5608655332		0.0000000004		0		0.0000000002		2.7891231104		0.1827821401		73615.7712046729		73615.7712046729		175068.259042814		153995.430099738		165142017704211

		19.2		0.0696167752		69616.7751745187		0.0000000004		0		0.0000000002		2.7840984439		0.1773271246		85276.6034619766		85276.6034619766		204921.416150988		89997.9835762789		190535933662156

		20.2		0.0830808845		83080.8845283921		0.0000000004		0		0.0000000002		2.7781796327		0.1708972757		98156.442376284		98156.442376284		238020.673044606		155874.237028153		218271919427893

		21.2		0.0984014724		98401.4724418266		0.0000000005		0		0.0000000002		2.7712908514		0.1634080826		112317.89326578		112317.89326578		274535.097420826		274438.383185104		248368016237708

		22.2		0.1157237005		115723.700518244		0.0000000005		0		0.0000000002		2.7633639471		0.1547827516		127823.381145851		127823.381145851		314633.756976807		196023.037028921		280817384324028

		23.2		0.1351906479		135190.647934643		0.0000000005		0		0.0000000002		2.7543408332		0.1449547477		144735.132994023		144735.132994023		358485.719409707		157697.783922905		315586264661221

		24.2		0.1569415529		156941.552874028		0.0000000005		0		0.0000000002		2.7441756035		0.1338700558		163115.15922013		163115.15922013		406260.052416685		365036.697769204		352612389400076

		25.2		0.1811099906		181109.990592137		0.0000000005		0		0.0000000002		2.7328361951		0.1214889858		183025.23435343		183025.23435343		458125.823694898		400984.320466501		391803954621595

		26.2		0.2078220281		207822.028132753		0.0000000005		0		0.0000000002		2.7203054551		0.1077873639		204526.876959399		204526.876959399		514252.100941507		216749.141180815		433039241778195

		27.2		0.2371943987		237194.398736647		0.0000000005		0		0.0000000002		2.7065815126		0.0927570079		227681.328800053		227681.328800053		574807.951853669		370930.128381396		476166936954872

		28.2		0.2693327394		269332.739386872		0.0000000005		0		0.0000000002		2.6916774186		0.0764054426		252549.533252722		252549.533252722		639962.444128542		639731.467742409		521007154397044

		29.2		0.3043299327		304329.932737959		0.0000000005		0		0.0000000002		2.675620092		0.0587548879		279192.113003367		279192.113003367		709884.645463286		436426.861739988		567353128718695

		30.2		0.3422645903		342264.590327866		0.0000000005		0.0000000001		0.0000000002		2.6584486735		0.0398406237		307669.347031718		307669.347031718		784743.623555059		336600.950997914		614973505292192

		31.2		0.3831997082		383199.708235534		0.0000000005		0.0000000001		0.0000000002		2.6402124455		0.0197088902		338041.146906666		338041.146906666		864708.446101019		775416.038720004		663615135830978

		32.2		0.4271815202		427181.520168817		0.0000000005		0.0000000001		0.0000000003		2.6209685077		-0.0015854799		370367.032411635		370367.032411635		949948.180798325		829562.622406997		713006279010382

		33.2		0.4742385675		474238.56750515		0.0000000005		0.0000000001		0.0000000003		2.6007794084		-0.0239814911		404706.106520845		404706.106520845		1040631.89534414		429800.778876816		762860117572927

		34.2		0.5243810044		524381.004362851		0.0000000005		0.0000000001		0.0000000003		2.5797109631		-0.0474142283		441117.029748688		441117.029748688		1136928.65743561		728257.726489472		812878568501350

		35.2		0.5776001713		577600.171261621		0.0000000006		0.0000000001		0.0000000003		2.5578306751		-0.0718164557		479657.993895714		479657.993895714		1239007.5347699		1238554.8089886		862756637222795

		36.2		0.6338685301		633868.530080429		0.0000000006		0.0000000001		0.0000000003		2.5352075935		-0.0971186349		520386.695215995		520386.695215995		1347037.59504418		822175.643784503		912188274741349

		37.2		0.693140163		693140.162980395		0.0000000006		0.0000000001		0.0000000003		2.5119146052		-0.123246211		563360.307031984		563360.307031984		1461187.90595559		617807.997465585		960875520294200

		38.2		0.7553521265		755352.126523772		0.0000000006		0.0000000001		0.0000000004		2.4880331966		-0.1501140745		608635.451824261		608635.451824261		1581627.5352013		1416664.17859969		1.00854236526863E+15

		39.2		0.8204268924		820426.892426671		0.0000000006		0.0000000002		0.0000000004		2.4636587937		-0.1776202753		656268.172824897		656268.172824897		1708525.55047847		1489959.79427189		1.05495236904476E+15

		40.2		0.8882758514		888275.851399396		0.0000000006		0.0000000002		0.0000000004		2.4389035836		-0.2056424867		706313.905144473		706313.905144473		1842051.01948425		751131.950375206		1.0999258931227E+15

		41.2		0.9588035179		958803.517897095		0.0000000007		0.0000000002		0.0000000004		2.413894534		-0.2340398821		758827.446464091		758827.446464091		1982373.0099158		1263748.19168293		1.14335146385263E+15

		42.2		1.0319118353		1031911.8352802		0.0000000007		0.0000000002		0.0000000004		2.3887665852		-0.2626605878		813862.927325038		813862.927325038		2129660.58947028		2128876.10815757		1.18518740021692E+15

		43.2		1.1075039564		1107503.95641558		0.0000000007		0.0000000003		0.0000000005		2.3636530429		-0.291352521		871473.781050018		871473.781050018		2284082.82584485		1387180.95375814		1.22545330999544E+15

		44.2		1.185487049		1185487.0490182		0.0000000007		0.0000000003		0.0000000005		2.3386759684		-0.3199744761		931712.713331174		931712.713331174		2445808.78673667		1023533.27486254		1.26421427945404E+15

		45.2		1.2657739466		1265773.94656746		0.0000000008		0.0000000003		0.0000000005		2.3139388365		-0.3484048327		994631.671521332		994631.671521332		2615007.5398429		2340285.22014341		1.30156215850588E+15

		46.2		1.3482837222		1348283.7222076		0.0000000008		0.0000000003		0.0000000006		2.2895225722		-0.3765465308		1060281.81366616		1060281.81366616		2791848.15286069		2432182.24375407		1.33759810078776E+15

		47.2		1.4329414333		1432941.43329431		0.0000000008		0.0000000004		0.0000000006		2.2654849399		-0.4043282384		1128713.47731609		1128713.47731609		2976499.69348721		1201630.14541426		1.37241911868097E+15

		48.2		1.5196773499		1519677.34994378		0.0000000009		0.0000000004		0.0000000006		2.241862528		-0.4317024985		1199976.14815801		1199976.14815801		3169131.22941961		2012587.69347487		1.40610971827646E+15

		49.2		1.6084259623		1608425.96225717		0.0000000009		0.0000000004		0.0000000007		2.2186742951		-0.4586419937		1274118.42850797		1274118.42850797		3369911.82835505		3368662.31195539		1.43873831139318E+15

		50.2		1.6991249936		1699124.9936086		0.0000000009		0.0000000005		0.0000000007		2.1959257178		-0.4851350134		1351188.00570688		1351188.00570688		3579010.55799069		2164508.62967365		1.47035731387838E+15

		51.2		1.791714565		1791714.5649972		0.000000001		0.0000000005		0.0000000007		2.1736128276		-0.5111809543		1431231.62046279		1431231.62046279		3796596.48602368		1574676.36878304		1.50100559456489E+15

		52.2		1.8861365806		1886136.58059744		0.000000001		0.0000000005		0.0000000008		2.1517257054		-0.5367863658		1514295.03518357		1514295.03518357		4022838.6801512		3597534.31547516		1.53071206120174E+15

		53.2		1.9823343481		1982334.3481101		0.000000001		0.0000000006		0.0000000008		2.1302512529		-0.5619617773		1600423.00234546		1600423.00234546		4257906.20807038		3705916.89556896		1.5594994669013E+15

		54.2		2.0802524113		2080252.41133405		0.0000000011		0.0000000006		0.0000000008		2.1091752205		-0.5867193473		1689659.23294321		1689659.23294321		4501968.1374784		1800637.54482089		1.58738785053064E+15

		55.2		2.1798365536		2179836.55364035		0.0000000011		0.0000000007		0.0000000009		2.0884835772		-0.6110712555		1782046.36506877		1782046.36506877		4755193.53607242		3008975.48816042		1.61439730727701E+15

		56.2		2.281033925		2281033.92501589		0.0000000011		0.0000000007		0.0000000009		2.0681633458		-0.6350287057		1877625.93266585		1877625.93266585		5017751.47154958		5015879.32214873		1.64054999188196E+15

		57.2		2.3837932474		2383793.24739635		0.0000000012		0.0000000007		0.000000001		2.0482030358		-0.6586013939		1976438.33450858		1976438.33450858		5289811.01160705		3186065.34470723		1.66587138781976E+15

		58.2		2.4880650594		2488065.05938963		0.0000000012		0.0000000008		0.000000001		2.0285927927		-0.681797309		2078522.80345286		2078522.80345286		5571541.22394199		2290352.76486826		1.69039094587044E+15

		59.2		2.5938019696		2593801.96957684		0.0000000013		0.0000000008		0.0000000011		2.0093243604		-0.7046227545		2183917.37600969		2183917.37600969		5863111.17625155		5239332.04254141		1.71414222317632E+15

		60.2		2.7009588957		2700958.89573059		0.0000000013		0.0000000009		0.0000000011		1.9903909331		-0.7270825058		2292658.86228979		2292658.86228979		6164689.9362329		5360425.29746276		1.7371626549396E+15

		61.2		2.8094932746		2809493.27461207		0.0000000014		0.0000000009		0.0000000012		1.9717869475		-0.7491800392		2404782.81636964		2404782.81636964		6476446.5715832		2565457.33166152		1.75949307746512E+15

		62.2		2.9193652331		2919365.23310835		0.0000000014		0.000000001		0.0000000012		1.9535078554		-0.7709177907		2520323.50712877		2520323.50712877		6798550.14999959		4285819.98658924		1.78117710143119E+15

		63.2		3.0305377163		3030537.71626455		0.0000000015		0.000000001		0.0000000013		1.935549898		-0.7922974136		2639313.88960849		2639313.88960849		7131169.73917924		7128491.68534562		1.80226041309514E+15

		64.2		3.1429765713		3142976.57133987		0.0000000015		0.0000000011		0.0000000013		1.9179098974		-0.8133200201		2761785.57694238		2761785.57694238		7474474.40681932		4482266.86740582		1.8227900613793E+15

		65.2		3.2566505895		3256650.58953919		0.0000000016		0.0000000011		0.0000000014		1.900585073		-0.8339863944		2887768.81290833		2887768.81290833		7828633.22061697		3187401.67791253		1.8428137717336E+15

		66.2		3.3715315087		3371531.50873519		0.0000000016		0.0000000012		0.0000000014		1.8835728843		-0.854297176		3017292.4451522		3017292.4451522		8193815.24826935		7316175.44860813		1.86237931373739E+15

		67.2		3.4875939815		3487593.98148613		0.0000000017		0.0000000012		0.0000000015		1.8668709019		-0.8742530105		3150383.89913259		3150383.89913259		8570189.55747363		7444434.63537502		1.88153393849306E+15

		68.2		3.6048155131		3604815.5131373		0.0000000017		0.0000000013		0.0000000015		1.8504767046		-0.89385467		3287069.15283577		3287069.15283577		8957925.21592696		3510850.41376633		1.90032389364239E+15

		69.2		3.7231763749		3723176.37490984		0.0000000018		0.0000000014		0.0000000016		1.8343877989		-0.9131031462		3427372.71230946		3427372.71230946		9357191.29132651		5874431.90271935		1.91879401787524E+15

		70.2		3.8426594967		3842659.49674051		0.0000000018		0.0000000014		0.0000000017		1.8186015599		-0.9319997185		3571317.58806329		3571317.58806329		9768156.85136942		9764462.28286562		1.9369874126665E+15

		71.2		3.9632503443		3963250.34433005		0.0000000019		0.0000000015		0.0000000017		1.8031151892		-0.9505460022		3718925.27238321		3718925.27238321		10190990.9637529		6081709.73251118		1.95494518627287E+15

		72.2		4.0849367845		4084936.78445097		0.000000002		0.0000000015		0.0000000018		1.7879256873		-0.9687439775		3870215.71760608		3870215.71760608		10625862.696174		4279903.92033981		1.97270626340382E+15

		73.2		4.2077089421		4207708.9421096		0.000000002		0.0000000016		0.0000000018		1.7730298379		-0.986596005		4025207.31539983		4025207.31539983		11072941.11633		9878051.82164949		1.99030725316732E+15

		74.2		4.3315590527		4331559.0526859		0.0000000021		0.0000000017		0.0000000019		1.7584242019		-1.0041048292		4183916.87709326		4183916.87709326		11532395.2919179		10006033.2289733		2.00778236765203E+15

		75.2		4.4564813117		4456481.3117131		0.0000000021		0.0000000017		0.000000002		1.7441051193		-1.0212735722		4346359.6150986		4346359.6150986		12004394.2906351		4648558.19620796		2.02516338366568E+15

		76.2		4.5824717245		4582471.72452354		0.0000000022		0.0000000018		0.000000002		1.7300687159		-1.0381057206		4512549.12546838		4512549.12546838		12489107.1801785		7804236.62577185		2.04247964056649E+15

		77.2		4.7095279576		4709527.95758692		0.0000000023		0.0000000018		0.0000000021		1.7163109153		-1.0546051067		4682497.3716269		4682497.3716269		12986703.0282455		12981752.0434992		2.05975806769891E+15

		78.2		4.837649193		4837649.19300723		0.0000000023		0.0000000019		0.0000000022		1.7028274539		-1.0707758854		4856214.66931484		4856214.66931484		13497350.9025331		8010870.90788218		2.07702323560068E+15

		79.2		4.9668359873		4966835.98732715		0.0000000024		0.000000002		0.0000000022		1.6896138975		-1.0866225093		5033709.67278418		5033709.67278418		14021219.8707384		5578746.57476147		2.09429742583268E+15

		80.2		5.0970901355		5097090.13551271		0.0000000025		0.000000002		0.0000000023		1.6766656602		-1.102149701		5214989.36227842		5214989.36227842		14558479.0005588		12974361.8844631		2.11160071495768E+15

		81.2		5.2284145408		5228414.54075458		0.0000000025		0.0000000021		0.0000000024		1.6639780226		-1.1173624251		5400059.03283165		5400059.03283165		15109297.3596912		13092578.7676751		2.1289510688372E+15

		82.2		5.3608130905		5360813.09052295		0.0000000026		0.0000000022		0.0000000024		1.6515461521		-1.1322658601		5588922.28441785		5588922.28441785		15673844.0158329		5986889.80049196		2.14636444400953E+15

		83.2		5.4942905391		5494290.53914621		0.0000000027		0.0000000023		0.0000000025		1.6393651209		-1.1468653699		5781581.01347958		5781581.01347958		16252288.0366811		10102529.3713063		2.16385489345096E+15

		84.2		5.628852397		5628852.39704718		0.0000000027		0.0000000023		0.0000000026		1.6274299253		-1.1611664772		5978035.40586352		5978035.40586352		16844798.4899328		16838319.7030992		2.18143467450207E+15

		85.2		5.7645048267		5764504.82665934		0.0000000028		0.0000000024		0.0000000026		1.6157355034		-1.1751748363		6178283.93118758		6178283.93118758		17451544.4432853		10293860.9390783		2.19911435716204E+15

		86.2		5.901254545		5901254.54495768		0.0000000029		0.0000000025		0.0000000027		1.6042767515		-1.1888962087		6382323.33866228		6382323.33866228		18072694.9644356		7091272.06790266		2.21690293131913E+15

		87.2		6.0391087325		6039108.73246939		0.0000000029		0.0000000025		0.0000000028		1.5930485409		-1.2023364392		6590148.65438684		6590148.65438684		18708419.1210811		16653859.1646899		2.23480791179826E+15

		88.2		6.1780749486		6178074.94857706		0.000000003		0.0000000026		0.0000000028		1.5820457319		-1.2155014334		6801753.18013739		6801753.18013739		19358885.9809188		16750627.5028367		2.25283544037213E+15

		89.2		6.3181610529		6318161.05288824		0.0000000031		0.0000000027		0.0000000029		1.5712631883		-1.2283971371		7017128.49366296		7017128.49366296		20024264.6116458		7530411.3718024		2.27099038410454E+15

		90.2		6.4593751324		6459375.13241757		0.0000000032		0.0000000027		0.000000003		1.5606957895		-1.2410295175		7236264.45050176		7236264.45050176		20704724.0809594		12794295.8607714		2.28927642957994E+15

		91.2		6.6017254343		6601725.43430946		0.0000000032		0.0000000028		0.0000000031		1.5503384422		-1.2534045451		7459149.1873277		7459149.1873277		21400433.4565567		21392121.633775		2.30769617272481E+15

		92.2		6.7452203038		6745220.30381905		0.0000000033		0.0000000029		0.0000000031		1.5401860912		-1.2655281782		7685769.12683489		7685769.12683489		22111561.8061349		12952254.4180967		2.32625120405034E+15

		93.2		6.8898681273		6889868.12726449		0.0000000034		0.000000003		0.0000000032		1.5302337281		-1.2774063477		7916108.98416441		7916108.98416441		22838278.197391		8821046.24705718		2.34494218924479E+15

		94.2		7.0356772797		7035677.27966413		0.0000000034		0.000000003		0.0000000033		1.5204764005		-1.2890449445		8150151.77487558		8150151.77487558		23580751.6980224		20964611.6479778		2.36376894512276E+15

		95.2		7.1826560768		7182656.07677643		0.0000000035		0.0000000031		0.0000000034		1.5109092186		-1.3004498076		8387878.82446084		8387878.82446084		24339151.375726		21025891.6907249		2.38273051099927E+15

		96.2		7.3308127313		7330812.73126749		0.0000000036		0.0000000032		0.0000000034		1.5015273626		-1.3116267134		8629269.77940059		8629269.77940059		25113646.2981992		9279770.25445947		2.4018252156037E+15

		97.2		7.4801553127		7480155.31274019		0.0000000037		0.0000000033		0.0000000035		1.4923260875		-1.3225813668		8874302.61975175		8874302.61975175		25904405.533139		15902117.9386375		2.42105073968253E+15

		98.2		7.6306917114		7630691.7113698		0.0000000037		0.0000000033		0.0000000036		1.483300729		-1.3333193926		9122953.67326085		9122953.67326085		26711598.1482426		26701111.7616929		2.44040417446517E+15

		99.2		7.7824296049		7782429.60490266		0.0000000038		0.0000000034		0.0000000036		1.4744467067		-1.3438463291		9375197.6309897		9375197.6309897		27535393.2112072		16005017.2212083		2.45988207618318E+15

		100.2		7.9353764288		7935376.42878677		0.0000000039		0.0000000035		0.0000000037		1.4657595281		-1.3541676214		9631007.56443913		9631007.56443913		28375959.78973		10767772.9714939		2.47948051684387E+15

		101.2		8.0895393492		8089539.34921599		0.000000004		0.0000000036		0.0000000038		1.4572347915		-1.3642886168		9890354.94415326		9890354.94415326		29233466.951508		25953990.4394494		2.49919513146356E+15

		102.2		8.2449252389		8244925.23888218		0.000000004		0.0000000036		0.0000000039		1.4488681882		-1.37421456		10153209.6597843		10153209.6597843		30108083.7642384		25963230.7641357		2.51902116196744E+15

		103.2		8.4015406552		8401540.65524234		0.0000000041		0.0000000037		0.0000000039		1.440655504		-1.3839505901		10419540.0415953		10419540.0415953		30999979.2956184		11231677.8556276		2.53895349795988E+15

		104.2		8.5593918211		8559391.82111983		0.0000000042		0.0000000038		0.000000004		1.432592621		-1.3935017373		10689312.8833752		10689312.8833752		31909322.6133452		19446177.7247478		2.55898671456488E+15

		105.2		8.7184846075		8718484.60747103		0.0000000043		0.0000000038		0.0000000041		1.424675518		-1.4028729209		10962493.4667386		10962493.4667386		32836282.785116		32823241.5862659		2.5791151075297E+15

		106.2		8.8788245182		8878824.51815992		0.0000000043		0.0000000039		0.0000000042		1.4169002713		-1.4120689479		11239045.5867798		11239045.5867798		33781028.8786277		19468542.9933751		2.59933272577681E+15

		107.2		9.0404166766		9040416.67659418		0.0000000044		0.000000004		0.0000000042		1.4092630546		-1.4210945117		11518931.5790483		11518931.5790483		34743729.9615778		12927371.9458079		2.61963340158081E+15

		108.2		9.2032658141		9203265.81408656		0.0000000045		0.0000000041		0.0000000043		1.4017601392		-1.4299541913		11802112.3478106		11802112.3478106		35724555.1016632		31668688.1298695		2.64001077853774E+15

		109.2		9.3673762598		9367376.25981502		0.0000000045		0.0000000041		0.0000000044		1.3943878928		-1.4386524517		12088547.3955612		12088547.3955612		36723673.3665812		31606679.1297653		2.66045833748469E+15

		110.2		9.5327519323		9532751.93226459		0.0000000046		0.0000000042		0.0000000045		1.3871427798		-1.4471936436		12378194.8537425		12378194.8537425		37741253.8240289		13379062.6688099		2.6809694205181E+15

		111.2		9.699396332		9699396.33204196		0.0000000047		0.0000000043		0.0000000045		1.3800213594		-1.455582004		12671011.5146333		12671011.5146333		38777465.5417034		23444366.1130377		2.70153725324962E+15

		112.2		9.867312536		9867312.53596226		0.0000000048		0.0000000044		0.0000000046		1.3730202851		-1.4638216573		12966952.8643609		12966952.8643609		39832477.587302		39816460.3053842		2.72215496542933E+15

		113.2		10.0365031923		10036503.1923147		0.0000000048		0.0000000044		0.0000000047		1.3661363032		-1.4719166162		13265973.1169921		13265973.1169921		40906459.0285218		23356802.4899447		2.74281561005679E+15

		114.2		10.2069705172		10206970.5172208		0.0000000049		0.0000000045		0.0000000048		1.3593662517		-1.4798707829		13568025.2496559		13568025.2496559		41999578.9330599		15292223.1194429		2.76351218109216E+15

		115.2		10.378716292		10378716.2920049		0.000000005		0.0000000046		0.0000000048		1.3527070581		-1.4876879508		13873061.0386489		13873061.0386489		43112006.3686135		38154767.0986067		2.78423762987109E+15

		116.2		10.5517418615		10551741.8615036		0.0000000051		0.0000000047		0.0000000049		1.3461557384		-1.4953718062		14181031.0964724		14181031.0964724		44243910.4028798		37999510.421571		2.80498488031954E+15

		117.2		10.7260481332		10726048.1332448		0.0000000051		0.0000000047		0.000000005		1.339709395		-1.50292593		14491884.9097512		14491884.9097512		45395460.1035559		15711390.5623708		2.82574684305717E+15

		118.2		10.9016355774		10901635.5774336		0.0000000052		0.0000000048		0.000000005		1.3333652154		-1.5103537997		14805570.8779785		14805570.8779785		46566824.538339		27912492.554057		2.84651642847104E+15

		119.2		11.0785042277		11078504.2276853		0.0000000053		0.0000000049		0.0000000051		1.3271204695		-1.5176587914		15122036.3530351		15122036.3530351		47758172.7749262		47738715.0422682		2.86728655883519E+15

		120.2		11.2566536825		11256653.6824516		0.0000000053		0.0000000049		0.0000000052		1.3209725084		-1.5248441821		15441227.6794257		15441227.6794257		48969673.8810147		27681599.6773472		2.8880501795451E+15

		121.2		11.4360831071		11436083.1070894		0.0000000054		0.000000005		0.0000000053		1.3149187625		-1.5319131517		15763090.2351783		15763090.2351783		50201496.9243016		17851566.5848516		2.90880026953107E+15

		122.2		11.6167912365		11616791.2365248		0.0000000055		0.0000000051		0.0000000053		1.308956739		-1.5388687853		16087568.4733471		16087568.4733471		51453810.9724842		45457735.3900439		2.9295298509089E+15

		123.2		11.7987763785		11798776.378468		0.0000000056		0.0000000052		0.0000000054		1.3030840204		-1.5457140756		16414605.9640646		16414605.9640646		52726785.0932596		45184334.8720221		2.95023199792164E+15

		124.2		11.9820364171		11982036.4171405		0.0000000056		0.0000000052		0.0000000055		1.2972982624		-1.552451925		16744145.4370818		16744145.4370818		54020588.3543249		18215134.8796319		2.97089984522184E+15

		125.2		12.1665688175		12166568.8174737		0.0000000057		0.0000000053		0.0000000056		1.291597192		-1.5590851482		17076128.8247409		17076128.8247409		55335389.8233772		32864584.2382483		2.99152659553938E+15

		126.2		12.3523706297		12352370.6297463		0.0000000058		0.0000000054		0.0000000056		1.2859786054		-1.5656164741		17410497.3053202		17410497.3053202		56671358.5681138		56647951.1606775		3.0121055267765E+15

		127.2		12.5394384946		12539438.494626		0.0000000059		0.0000000055		0.0000000057		1.2804403663		-1.5720485486		17747191.346693		17747191.346693		58028663.6562319		32452919.2151479		3.03262999856816E+15

		128.2		12.7277686486		12727768.6485847		0.0000000059		0.0000000055		0.0000000058		1.2749804036		-1.5783839366		18086150.7502427		18086150.7502427		59407474.1554284		20592033.425012		3.05309345834244E+15

		129.2		12.9173569297		12917356.9296594		0.000000006		0.0000000056		0.0000000058		1.2695967099		-1.5846251243		18427314.6949749		18427314.6949749		60807959.1334007		53622645.4181688		3.0734894469131E+15

		130.2		13.1081987835		13108198.7835304		0.0000000061		0.0000000057		0.0000000059		1.2642873396		-1.5907745216		18770621.7817683		18770621.7817683		62230287.6578459		53203223.6158981		3.0938116036338E+15

		131.2		13.3002892699		13300289.2698924		0.0000000061		0.0000000057		0.000000006		1.2590504066		-1.5968344644		19116010.0777079		19116010.0777079		63674628.7964611		20874366.0950829		3.1140536711407E+15

		132.2		13.4936230691		13493623.069094		0.0000000062		0.0000000058		0.0000000061		1.253884083		-1.6028072164		19463417.1604424		19463417.1604424		65141151.6169435		38313255.2135688		3.13420949970853E+15

		133.2		13.688194489		13688194.4890239		0.0000000063		0.0000000059		0.0000000061		1.2487865973		-1.6086949717		19812780.1625094		19812780.1625094		66630025.1869903		66602112.6477824		3.15427305124253E+15

		134.2		13.8839974722		13883997.4722217		0.0000000064		0.000000006		0.0000000062		1.2437562324		-1.6144998568		20164035.8155735		20164035.8155735		68141418.5742986		37679342.3383552		3.17423840292768E+15

		135.2		14.0810256032		14081025.6031941		0.0000000064		0.000000006		0.0000000063		1.2387913238		-1.6202239327		20517120.4945218		20517120.4945218		69675500.8465656		23498272.1976263		3.19409975055413E+15

		136.2		14.2792721159		14279272.1159175		0.0000000065		0.0000000061		0.0000000063		1.2338902585		-1.6258691966		20871970.2613641		20871970.2613641		71232441.0714884		62694208.9041304		3.21385141153684E+15

		137.2		14.4787299015		14478729.9015088		0.0000000066		0.0000000062		0.0000000064		1.229051473		-1.6314375845		21228520.9088837		21228520.9088837		72812408.3167642		62097851.594413		3.23348782764594E+15

		138.2		14.679391516		14679391.5160475		0.0000000066		0.0000000062		0.0000000065		1.2242734514		-1.6369309727		21586708.0039886		21586708.0039886		74415571.6500901		23671421.4209266		3.25300356746279E+15

		139.2		14.8812491885		14881249.1885338		0.0000000067		0.0000000063		0.0000000066		1.2195547247		-1.6423511799		21946466.9307132		21946466.9307132		76042100.1391634		44270120.6209298		3.27239332857615E+15

		140.2		15.084294829		15084294.8289666		0.0000000068		0.0000000064		0.0000000066		1.2148938686		-1.6476999688		22307732.9328199		22307732.9328199		77692162.8516811		77659142.5389562		3.2916519395313E+15

		141.2		15.2885200365		15288520.0365274		0.0000000068		0.0000000065		0.0000000067		1.2102895023		-1.6529790484		22670441.1559559		22670441.1559559		79365928.8553404		43368503.2096375		3.3107743615445E+15

		142.2		15.4939161079		15493916.1078556		0.0000000069		0.0000000065		0.0000000068		1.2057402871		-1.6581900752		23034526.6893173		23034526.6893173		81063567.2178386		26553629.0633645		3.32975568999401E+15

		143.2		15.7004740454		15700474.0454039		0.000000007		0.0000000066		0.0000000068		1.2012449248		-1.6633346553		23399924.6067775		23399924.6067775		82785247.0068726		72716920.3643924		3.34859115569833E+15

		144.2		15.9081845659		15908184.5658587		0.0000000071		0.0000000067		0.0000000069		1.1968021569		-1.6684143458		23766570.0074373		23766570.0074373		84531137.2901398		71909649.5431728		3.36727612599179E+15

		145.2		16.1170381086		16117038.1086158		0.0000000071		0.0000000067		0.000000007		1.1924107626		-1.6734306566		24134398.0555553		24134398.0555553		86301407.1353372		26587609.9737165		3.38580610560646E+15

		146.2		16.3270248443		16327024.8442985		0.0000000072		0.0000000068		0.0000000071		1.1880695582		-1.6783850517		24503344.0198206		24503344.0198206		88096225.610162		50746228.7331835		3.40417673736963E+15

		147.2		16.5381346833		16538134.6833084		0.0000000073		0.0000000069		0.0000000071		1.1837773954		-1.6832789511		24873343.3119299		24873343.3119299		89915761.7823115		89876983.3566525		3.42238380272488E+15

		148.2		16.7503572844		16750357.2843978		0.0000000073		0.0000000069		0.0000000072		1.1795331604		-1.6881137321		25244331.5244342		25244331.5244342		91760184.7194826		49527556.0428405		3.44042322208466E+15

		149.2		16.9636820633		16963682.0632533		0.0000000074		0.000000007		0.0000000073		1.1753357727		-1.6928907303		25616244.4678209		25616244.4678209		93629663.4893726		29740837.6398907		3.45829105502211E+15

		150.2		17.1780982011		17178098.2010831		0.0000000075		0.0000000071		0.0000000073		1.1711841837		-1.6976112417		25989018.2068009		25989018.2068009		95524367.1596787		83735181.2436769		3.47598350030881E+15

		151.2		17.3935946532		17393594.6531958		0.0000000075		0.0000000072		0.0000000074		1.1670773764		-1.7022765236		26362589.0957708		26362589.0957708		97444464.798098		82679955.424825		3.49349689580568E+15

		152.2		17.6101601576		17610160.1575655		0.0000000076		0.0000000072		0.0000000075		1.1630143633		-1.7068877958		26736893.8134217		26736893.8134217		99390125.4723277		29603909.2358594		3.51082771821328E+15

		153.2		17.8277832434		17827783.2433718		0.0000000077		0.0000000073		0.0000000075		1.1589941865		-1.7114462424		27111869.3964708		27111869.3964708		101361518.250065		57752483.9769631		3.52797258268793E+15

		154.2		18.0464522395		18046452.2395096		0.0000000078		0.0000000074		0.0000000076		1.1550159158		-1.7159530121		27487453.2724905		27487453.2724905		103358812.199007		103313577.536444		3.54492824232944E+15

		155.2		18.2661552831		18266155.2830582		0.0000000078		0.0000000074		0.0000000077		1.1510786484		-1.7204092202		27863583.2918142		27863583.2918142		105382176.386851		56163624.711382		3.56169158754647E+15

		156.2		18.4868803277		18486880.3277053		0.0000000079		0.0000000075		0.0000000077		1.1471815076		-1.7248159495		28240197.7584992		28240197.7584992		107431779.881293		33042677.3810214		3.57825964530507E+15

		157.2		18.7086151521		18708615.1521174		0.000000008		0.0000000076		0.0000000078		1.1433236422		-1.7291742509		28617235.4603285		28617235.4603285		109507791.750032		95793417.3878011		3.59462957826561E+15

		158.2		18.9313473683		18931347.36825		0.000000008		0.0000000076		0.0000000079		1.1395042255		-1.7334851452		28994635.6978365		28994635.6978365		111610381.060764		94450156.5346239		3.61079868381366E+15

		159.2		19.1550644296		19155064.4295923		0.0000000081		0.0000000077		0.000000008		1.1357224547		-1.7377496237		29372338.3123439		29372338.3123439		113739716.881187		32701613.1427205		3.62676439298968E+15

		160.2		19.3797536393		19379753.6393397		0.0000000082		0.0000000078		0.000000008		1.1319775498		-1.741968649		29750283.7129903		29750283.7129903		115895968.278997		65300037.2716147		3.64252426932264E+15

		161.2		19.6054021585		19605402.1584888		0.0000000082		0.0000000078		0.0000000081		1.1282687528		-1.7461431566		30128412.9027551		30128412.9027551		118079304.321892		118026867.816843		3.65807600757226E+15

		162.2		19.8319970138		19831997.0138494		0.0000000083		0.0000000079		0.0000000082		1.1245953276		-1.7502740549		30506667.5034573		30506667.5034573		120289894.07757		63284210.6628743		3.67341743238463E+15

		163.2		20.059525106		20059525.1059687		0.0000000084		0.000000008		0.0000000082		1.1209565586		-1.7543622269		30884989.7797286		30884989.7797286		122527906.613726		36442565.8357484		3.68854649686601E+15

		164.2		20.287973217		20287973.2169625		0.0000000084		0.0000000081		0.0000000083		1.1173517502		-1.7584085307		31263322.6619553		31263322.6619553		124793510.998058		108936183.816163		3.70346128107875E+15

		165.2		20.5173280182		20517328.018249		0.0000000085		0.0000000081		0.0000000084		1.1137802264		-1.7624138002		31641609.7681855		31641609.7681855		127086876.298264		107261815.150198		3.71815999046444E+15

		166.2		20.7475760782		20747576.0781817		0.0000000086		0.0000000082		0.0000000084		1.11024133		-1.7663788463		32019795.425001		32019795.425001		129408171.582041		35862900.1298168		3.73264095419788E+15

		167.2		20.9787038696		20978703.8695762		0.0000000086		0.0000000083		0.0000000085		1.1067344216		-1.7703044572		32397824.6873543		32397824.6873543		131757565.917085		73400625.1428909		3.74690262347666E+15

		168.2		21.2106977771		21210697.7771278		0.0000000087		0.0000000083		0.0000000086		1.1032588798		-1.7741913993		32775643.3573722		32775643.3573722		134135228.371094		134074797.574935		3.76094356974978E+15

		169.2		21.4435441047		21443544.1047165		0.0000000088		0.0000000084		0.0000000086		1.0998141001		-1.7780404181		33153198.0021302		33153198.0021302		136541328.011765		70897540.9364414		3.77476248289012E+15

		170.2		21.6772290826		21677229.0825963		0.0000000089		0.0000000085		0.0000000087		1.0963994943		-1.7818522386		33530435.9704026		33530435.9704026		138976033.906796		39925059.2598952		3.78835816931386E+15

		171.2		21.9117388745		21911738.8744646		0.0000000089		0.0000000085		0.0000000088		1.0930144902		-1.7856275663		33907305.4083944		33907305.4083944		141439515.123882		123208252.44404		3.80172955005122E+15

		172.2		22.1470595844		22147059.5844111		0.000000009		0.0000000086		0.0000000088		1.089658531		-1.7893670876		34283755.2744634		34283755.2744634		143931940.730723		121156772.715872		3.81487565877212E+15

		173.2		22.3831772637		22383177.2637407		0.0000000091		0.0000000087		0.0000000089		1.0863310749		-1.7930714702		34659735.352841		34659735.352841		146453479.795014		39071299.4653991		3.82779563977022E+15

		174.2		22.6200779177		22620077.9176717		0.0000000091		0.0000000087		0.000000009		1.0830315945		-1.7967413642		35035196.2663634		35035196.2663634		149004301.384453		82066845.2764899		3.84048874590924E+15

		175.2		22.8577475119		22857747.5119033		0.0000000092		0.0000000088		0.000000009		1.0797595761		-1.8003774024		35410089.4882224		35410089.4882224		151584574.566736		151515311.096235		3.85295433653466E+15

		176.2		23.0961719791		23096171.9790537		0.0000000093		0.0000000089		0.0000000091		1.07651452		-1.8039802008		35784367.3527514		35784367.3527514		154194468.409563		79012844.9425635		3.86519187535466E+15

		177.2		23.335337225		23335337.2249649		0.0000000093		0.0000000089		0.0000000092		1.0732959393		-1.8075503594		36157983.0652577		36157983.0652577		156834151.980628		43476246.2771443		3.87720092829301E+15

		178.2		23.5752291349		23575229.1348742		0.0000000094		0.000000009		0.0000000093		1.0701033597		-1.8110884623		36530890.7109183		36530890.7109183		159503794.34763		138654680.257673		3.88898116131772E+15

		179.2		23.8158335795		23815833.5794502		0.0000000095		0.0000000091		0.0000000093		1.0669363195		-1.8145950785		36903045.2627525		36903045.2627525		162203564.578265		136177229.825126		3.90053233824819E+15

		180.2		24.0571364207		24057136.4206923		0.0000000095		0.0000000091		0.0000000094		1.0637943686		-1.8180707624		37274402.5886898		37274402.5886898		164933631.740232		42312044.6926547		3.91185431854406E+15

		181.2		24.2991235177		24299123.5176925		0.0000000096		0.0000000092		0.0000000095		1.0606770686		-1.821516054		37644919.4577496		37644919.4577496		167694164.901226		91312362.572188		3.92294705507869E+15

		182.2		24.5417807323		24541780.7322605		0.0000000097		0.0000000093		0.0000000095		1.0575839921		-1.8249314798		38014553.5453508		38014553.5453508		170485333.128945		170406353.773644		3.93381059190019E+15

		183.2		24.7850939344		24785093.934408		0.0000000097		0.0000000093		0.0000000096		1.0545147228		-1.8283175526		38383263.4377705		38383263.4377705		173307305.491087		87640555.477672		3.94444506198258E+15

		184.2		25.0290490077		25029049.0076957		0.0000000098		0.0000000094		0.0000000097		1.0514688545		-1.8316747725		38751008.6357708		38751008.6357708		176160251.055348		47084029.2545941		3.9548506849701E+15

		185.2		25.2736318544		25273631.8544398		0.0000000099		0.0000000095		0.0000000097		1.0484459915		-1.835003627		39117749.5574143		39117749.5574143		179044338.889426		155320857.220482		3.96502776491704E+15

		186.2		25.5188284008		25518828.4007796		0.0000000099		0.0000000095		0.0000000098		1.0454457478		-1.8383045914		39483447.5400884		39483447.5400884		181959738.061018		152365801.405841		3.97497668802555E+15

		187.2		25.7646246016		25764624.6016048		0.00000001		0.0000000096		0.0000000099		1.042467747		-1.8415781294		39848064.8417592		39848064.8417592		184906617.63782		45572312.7317241		3.98469792038413E+15

		188.2		26.0110064453		26011006.4453445		0.0000000101		0.0000000097		0.0000000099		1.0395116218		-1.8448246931		40211564.6414773		40211564.6414773		187885146.687531		101152045.58727		3.99419200570884E+15

		189.2		26.2579599586		26257959.958616		0.0000000101		0.0000000097		0.00000001		1.036577014		-1.8480447236		40573911.0391562		40573911.0391562		190895494.277846		190805872.236145		4.00345956308966E+15

		190.2		26.5054712107		26505471.2107366		0.0000000102		0.0000000098		0.0000000101		1.0336635742		-1.8512386513		40935069.054646		40935069.054646		193937829.476464		96792435.4536642		4.01250128474409E+15

		191.2		26.7535263181		26753526.3180954		0.0000000103		0.0000000099		0.0000000101		1.0307709612		-1.8544068962		41295004.6261245		41295004.6261245		197012321.351082		50738296.7084292		4.02131793378009E+15

		192.2		27.0021114484		27002111.4483898		0.0000000103		0.00000001		0.0000000102		1.0278988421		-1.8575498681		41653684.6078276		41653684.6078276		200119138.969397		173252534.704587		4.0299103419703E+15

		193.2		27.2512128247		27251212.8247241		0.0000000104		0.00000001		0.0000000103		1.0250468922		-1.8606679671		42011076.7671433		42011076.7671433		203258451.399105		169765548.311691		4.03827940753936E+15

		194.2		27.5008167296		27500816.729573		0.0000000105		0.0000000101		0.0000000103		1.022214794		-1.8637615839		42367149.7810896		42367149.7810896		206430427.707904		48841355.2270394		4.04642609296644E+15

		195.2		27.7509095086		27750909.5086109		0.0000000105		0.0000000102		0.0000000104		1.0194022378		-1.8668310999		42721873.2322014		42721873.2322014		209635236.963491		111602037.992427		4.0543514228043E+15

		196.2		28.0014775744		28001477.5744075		0.0000000106		0.0000000102		0.0000000105		1.0166089212		-1.8698768876		43075217.6038472		43075217.6038472		212873048.233564		212771814.412514		4.06205648151675E+15

		197.2		28.25250741		28252507.4099909		0.0000000107		0.0000000103		0.0000000105		1.0138345487		-1.8728993106		43427154.2750002		43427154.2750002		216144030.58582		106481636.539166		4.069542411336E+15

		198.2		28.5039855723		28503985.5722805		0.0000000107		0.0000000104		0.0000000106		1.0110788317		-1.8758987245		43777655.5144849		43777655.5144849		219448353.087955		54430996.725208		4.07681041014144E+15

		199.2		28.7558986954		28755898.6953902		0.0000000108		0.0000000104		0.0000000107		1.0083414882		-1.8788754764		44126694.4747225		44126694.4747225		222786184.807666		192495836.389048		4.08386172936105E+15

		200.2		29.0082334938		29008233.4938032		0.0000000109		0.0000000105		0.0000000107		1.0056222426		-1.8818299055		44474245.1849983		44474245.1849983		226157694.812652		188419987.858641		4.09069767189695E+15

		MIIts calculation for Nb3Sn

		definition: MIIts=(1E-06)*(CuSc/(CuSc+1))Atot^^2Int(T0 to Tmax)(cpcomp/rhoCu)dT

		objective: calculate quench integral as a function of Tmax

		needed: cp of T,B for materials in composite, weighed with Cu/Sc ratio, rhoCu of T,B

		INPUT:

		rho-data - A. Devred

		density data: Gregory "The science and techn. Of supercond. Vol.2, p.500)

		cp-data - normal state: 5th order polynomial fit valid only to 200K!!) of data by Brechna: p. 420, 28-300K data extrapolated																												normal state cp of Nb3Sn:

		cp data - supercon state: doct. Thesis Zong-Ping Zhao MIT Dec. 1990																												T [K]		cp [J/K/kg]

						Nb3Sn		OFHC Cu		RRR		100		conductor data						magnet data										0		0

		GAMMA		J/K**2/kg		0.183		0.011						Cu/Sc ratio		0.85				peak field		12		T						2		0.58

		BETA		J/K**4/kg		0.0042		0.000744						CuSc/(CuSc+1)		0.4594594595				bath temp		4.2		K						4		1.23

		DENS		kg/m**3		5400		8960						Sc/totratio		0.5405405405														6		2.01

		B0		T		20								# strands		60														8		2.99

		TCO		K		19								strand dia		0.0005		m												10		4.23

		Tc0(B)		K		11.0654478523								conductor cross-section in cable		0.000011781		m**2												12		5.8

		NbTi/NbSntogglefactor				0																								14		7.76

		numerical calculation data																												16		10.19

										EXECUTE FROM SECOND ROW ON!!!!																				18		13.1

		delta T		1		K																								20		17.1

		deltaTcp		0.35		K																								22		20.8

		Tmax		MIIts		IIts		rhoCu		rho1		rho2		FactA		Facta		cpcomp		cpn		cps		cpint		cpcomp/rhoCu				24		24.9

		4.2		0.0002621596		262.1596133639		0.0000000006		0		0.0000000002		3.0424385106		0.4540628422		2671.4833355416		1254.1186094483		2671.4833355416		1560.389047333		4111083612787.98				26		31.1

		5.2		0.0006602263		660.2263261344		0.0000000006		0		0.0000000002		3.0423942914		0.4540160412		4056.5061150443		2333.0503936775		4056.5061150443		3995.2040077322		6242325118917.63				28		38.7

		6.2		0.0012410928		1241.0928104327		0.0000000006		0		0.0000000002		3.0423080631		0.4539247778		5919.5854809254		3903.9666754634		5919.5854809254		5067.4311720368		9108919006154.88				50		97

		7.2		0.0020606454		2060.6453670809		0.0000000006		0		0.0000000002		3.0421570017		0.4537648942		8352.6553921038		5971.0510576169		8352.6553921038		5973.9117788434		12851899811044.3				100		200

		8.2		0.0031837376		3183.7376314018		0.0000000006		0		0.0000000002		3.0419121647		0.4535057545		11447.6498074984		8538.7565007867		11447.6498074984		10414.3000508029		17611889734861.9				120		220

		9.2		0.0046841478		4684.1478183383		0.0000000007		0		0.0000000002		3.0415381122		0.4531098412		15296.5026860281		11611.8035721078		15296.5026860281		15054.6896031057		23528840513710.5				150		232

		10.2		0.0066445131		6644.5131034848		0.0000000007		0		0.0000000002		3.040992628		0.4525324568		19991.1479866119		15195.1786938505		19991.1479866119		15971.7593812301		30741674872924.2				200		250

		11.2		0.0086698672		8669.8672080877		0.0000000007		0		0.0000000002		3.0402265653		0.451721553		20661.8143845058		19294.1323920688		25623.5196681686		20661.8143845058		31760803896093				300		262

		12.2		0.0110128039		11012.8039413006		0.0000000007		0		0.0000000002		3.0391838464		0.4506177214		23914.1775452494		23914.1775452494		32285.5516896173		31987.7878017578		36741009364935.6

		13.2		0.0138580171		13858.0171365769		0.0000000007		0		0.0000000002		3.0378016553		0.4491543829		29061.0876329596		29061.0876329596		40069.1780098767		35415.2267657697		44617510652767.4

		14.2		0.017256235		17256.2350166591		0.0000000007		0		0.0000000002		3.0360108638		0.4472582199		34740.8949844969		34740.8949844969		49066.3325878659		34758.1023278143		53289511913100.9

		15.2		0.0212581534		21258.1534049667		0.0000000007		0		0.0000000002		3.0337367322		0.4448498913		40959.8890275369		40959.8890275369		59368.9493825038		52829.3495990036		62756505072541.8

		16.2		0.025914272		25914.2719503164		0.0000000007		0		0.0000000002		3.0308999203		0.4418450705		47724.6145367823		47724.6145367823		71068.9623527092		69536.9597278936		73015413798371.3

		17.2		0.0312746972		31274.6972002		0.0000000007		0		0.0000000002		3.0274178347		0.43815583		55041.8698826115		55041.8698826115		84258.3054574011		59772.700760886		84060073630728.1

		18.2		0.0373889115		37388.9114932219		0.0000000007		0		0.0000000002		3.0232063165		0.4336923795		62918.7052797272		62918.7052797272		99028.9126554984		70721.5585760478		95880695972138.8

		19.2		0.0443055077		44305.5076874911		0.0000000007		0		0.0000000002		3.01818165		0.4283651368		71362.4210358051		71362.4210358051		115472.71790592		113903.745684135		108463332340454

		20.2		0.052071891		52071.8909918534		0.0000000007		0		0.0000000002		3.0122628388		0.4220870759		80380.5658001423		80380.5658001423		133681.655167585		111147.25885721		121789358488549

		21.2		0.0607339506		60733.9505710797		0.0000000007		0		0.0000000002		3.0053740575		0.4147762595		89980.9348123067		89980.9348123067		153747.658399412		90057.5297433212		135835000411455

		22.2		0.0703357051		70335.7050712473		0.0000000007		0		0.0000000002		2.9974471531		0.4063584256		100171.568150785		100171.568150785		175762.66156032		148909.824502715		150570925373091

		23.2		0.0809189276		80918.9276420831		0.0000000007		0		0.0000000002		2.9884240393		0.3967694674		110960.74898163		110960.74898163		199818.598609228		193987.188799095		165961920385729

		24.2		0.0925227573		92522.7572803186		0.0000000007		0		0.0000000002		2.9782588096		0.3859576286		122357.001807113		122357.001807113		226007.403505055		139140.449590911		181966677701489

		25.2		0.1051833042		105183.304238062		0.0000000007		0		0.0000000002		2.9669194011		0.3738852385		134369.090714369		134369.090714369		254421.01020672		160310.440371892		198537701742279

		26.2		0.1189332577		118933.257709182		0.0000000007		0		0.0000000002		2.9543886612		0.3605298396		147006.017624047		147006.017624047		285151.352673142		280237.620310391		215621344822693

		27.2		0.133801504		133801.503951029		0.0000000007		0		0.0000000002		2.9406647186		0.3458846017		160277.020538957		160277.020538957		318290.364863239		251486.189459161		233157970792816

		28.2		0.1498127624		149812.762420823		0.0000000007		0		0.0000000002		2.9257606246		0.3299579899		174191.571792722		174191.571792722		353929.980735931		174407.468897971		251082237537168

		29.2		0.1669872465		166987.246498028		0.0000000007		0		0.0000000002		2.909703298		0.3127727184		188759.376298421		188759.376298421		392162.134250136		319905.723210369		269323482522400

		30.2		0.1853403541		185340.354102427		0.0000000007		0.0000000001		0.0000000002		2.8925318795		0.2943640977		203990.369797245		203990.369797245		433078.759364774		418044.541364785		287806191609881

		31.2		0.2048823922		204882.392235079		0.0000000007		0.0000000001		0.0000000002		2.8742956515		0.2747779364		219894.717107139		219894.717107139		476771.790038763		261489.181477539		306450531021000

		32.2		0.2256183384		225618.3384122		0.0000000007		0.0000000001		0.0000000003		2.8550517137		0.2540681882		236482.810371455		236482.810371455		523333.160231023		298466.702478763		325172925877374

		33.2		0.2475476414		247547.641415142		0.0000000007		0.0000000001		0.0000000003		2.8348626145		0.232294553		253765.267307598		253765.267307598		572854.803900471		561505.013608861		343886676740401

		34.2		0.2706640647		270664.064704793		0.0000000007		0.0000000001		0.0000000003		2.8137941691		0.2095202711		271752.929455675		271752.929455675		625428.655006028		475903.212665276		362502628657924

		35.2		0.2949555823		294955.582282093		0.0000000008		0.0000000001		0.0000000003		2.7919138811		0.1858105555		290456.860427148		290456.860427148		681146.647506612		290926.146844985		380929993603449

		36.2		0.3204043572		320404.357197673		0.0000000008		0.0000000001		0.0000000003		2.7692907996		0.1612325718		309888.344153474		309888.344153474		740100.715361142		587272.886272635		399077646547156

		37.2		0.3469868697		346986.869743446		0.0000000008		0.0000000001		0.0000000003		2.7459978112		0.135858079		330058.883134763		330058.883134763		802382.792528536		771385.933046315		416856472709125

		38.2		0.3746742932		374674.293185382		0.0000000008		0.0000000001		0.0000000004		2.7221164026		0.1097688182		350980.196688419		350980.196688419		868084.812967715		434711.645712384		434183249402617

		39.2		0.4034331999		403433.199878985		0.0000000008		0.0000000002		0.0000000004		2.6977419998		0.0830626347		372664.219197794		372664.219197794		937298.710637596		494672.937034827		450985826965128

		40.2		0.433226604		433226.604025261		0.0000000008		0.0000000002		0.0000000004		2.6729867896		0.0558569436		395123.098360834		395123.098360834		1010116.4194971		988241.539799793		467208407821816

		41.2		0.464015242		464015.241984255		0.0000000009		0.0000000002		0.0000000004		2.64797774		0.0282869603		418369.193438728		418369.193438728		1086629.87350514		804105.610268321		482815271769528

		42.2		0.4957589129		495758.912856211		0.0000000009		0.0000000002		0.0000000004		2.6228497912		0.0004985363		442415.073504558		442415.073504558		1166931.00662064		443285.343212553		497791721069926

		43.2		0.528417687		528417.687046384		0.0000000009		0.0000000003		0.0000000005		2.5977362489		-0.0273622792		467273.515691943		467273.515691943		1251111.75280253		972662.539922153		512142010221084

		44.2		0.5619528369		561952.836868067		0.0000000009		0.0000000003		0.0000000005		2.5727591744		-0.0551599239		492957.503443697		492957.503443697		1339264.0460097		1283724.09883136		525884987070638

		45.2		0.5963274225		596327.422471677		0.000000001		0.0000000003		0.0000000005		2.5480220425		-0.0827777149		519480.224760467		519480.224760467		1431479.8202011		667154.496525757		539048687774890

		46.2		0.6315065452		631506.54515737		0.000000001		0.0000000003		0.0000000006		2.5236057782		-0.1101226432		546855.070449388		546855.070449388		1527851.00933563		758833.011084285		551665120838682

		47.2		0.6674573357		667457.335668043		0.000000001		0.0000000004		0.0000000006		2.499568146		-0.1371264957		575095.63237273		575095.63237273		1628469.54737221		1591001.77841446		563766111182256

		48.2		0.7041487698		704148.769835628		0.0000000011		0.0000000004		0.0000000006		2.4759457341		-0.1637440654		604215.701696549		604215.701696549		1733427.36826977		1256024.30737845		575380592763824

		49.2		0.7415514023		741551.40233424		0.0000000011		0.0000000004		0.0000000007		2.4527575011		-0.1899495447		634229.267139329		634229.267139329		1842816.40598722		635680.990598175		586533324363522

		50.2		0.7796370913		779637.091250934		0.0000000011		0.0000000005		0.0000000007		2.4300089239		-0.2157321488		665150.51322064		665150.51322064		1956728.59448348		1497910.83965322		597244745588758

		51.2		0.8183787619		818378.761862435		0.0000000011		0.0000000005		0.0000000007		2.4076960336		-0.241091771		696993.818509777		696993.818509777		2075255.86771747		1984805.66136692		607531591686853

		52.2		0.8577502348		857750.23475483		0.0000000012		0.0000000005		0.0000000008		2.3858089115		-0.2660351617		729773.753874417		729773.753874417		2198490.1596481		967593.624340012		617407902545927

		53.2		0.8977261251		897726.125130726		0.0000000012		0.0000000006		0.0000000008		2.364334459		-0.2905728627		763505.080729262		763505.080729262		2326523.40423431		1101248.99205205		626886139028745

		54.2		0.9382818079		938281.807917087		0.0000000013		0.0000000006		0.0000000008		2.3432584266		-0.3147169339		798202.749284692		798202.749284692		2459447.535435		2400358.22731426		635978214832859

		55.2		0.9793934365		979393.436531788		0.0000000013		0.0000000007		0.0000000009		2.3225667833		-0.3384793983		833881.896795407		833881.896795407		2597354.4872091		1851801.42804148		644696337945561

		56.2		1.0210380006		1021038.00057825		0.0000000013		0.0000000007		0.0000000009		2.3022465519		-0.3618712764		870557.845809085		870557.845809085		2740336.19351552		872803.774963016		653053621098634

		57.2		1.0631934079		1063193.40790998		0.0000000014		0.0000000007		0.000000001		2.2822862419		-0.3849020719		908246.102415022		908246.102415022		2888484.58831319		2185028.41380155		661064463927639

		58.2		1.1058385783		1105838.57825465		0.0000000014		0.0000000008		0.000000001		2.2626759987		-0.4075795787		946962.354492787		946962.354492787		3041891.60556101		2904409.19925238		668744734243986

		59.2		1.148953538		1148953.53804331		0.0000000015		0.0000000008		0.0000000011		2.2434075664		-0.4299099027		986722.469960865		986722.469960865		3200649.17921792		1345209.48702287		676111786933169

		60.2		1.1925195087		1192519.50868874		0.0000000015		0.0000000009		0.0000000011		2.2244741391		-0.4518976152		1027542.49502531		1027542.49502531		3364849.24324283		1532598.07321835		683184361227459

		61.2		1.236518983		1236518.98297029		0.0000000015		0.0000000009		0.0000000012		2.2058701535		-0.4735459772		1069438.65242839		1069438.65242839		3534583.73159466		3446900.25570984		689982394195442

		62.2		1.2809357862		1280935.78624951		0.0000000016		0.000000001		0.0000000012		2.1875910614		-0.4948571923		1112427.33969725		1112427.33969725		3709944.57823232		2611777.85085714		696526782865496

		63.2		1.3257551209		1325755.12090879		0.0000000016		0.000000001		0.0000000013		2.169633104		-0.5158326593		1156525.12739253		1156525.12739253		3891023.71711474		1159809.73602626		702839121135183

		64.2		1.3709635937		1370963.59368225		0.0000000017		0.0000000011		0.0000000013		2.1519931035		-0.5364732099		1201748.75735704		1201748.75735704		4077913.08220084		3056189.90712384		708941431494190

		65.2		1.4165492265		1416549.22647601		0.0000000017		0.0000000011		0.0000000014		2.134668279		-0.5567793191		1248115.1409644		1248115.1409644		4270704.60744953		4072343.3153326		714855906111130

		66.2		1.4625014519		1462501.45190798		0.0000000018		0.0000000012		0.0000000014		2.1176560903		-0.5767512869		1295641.3573677		1295641.3573677		4469490.22681974		1809562.44114072		720604667212122

		67.2		1.5088110952		1508811.09519252		0.0000000019		0.0000000012		0.0000000015		2.1009541079		-0.5963893884		1344344.65174812		1344344.65174812		4674361.87427037		2063909.49919331		726209552944546

		68.2		1.5554703442		1555470.34420444		0.0000000019		0.0000000013		0.0000000015		2.0845599106		-0.6156939954		1394242.43356362		1394242.43356362		4885411.48376036		4761233.05718019		731691932012572

		69.2		1.6024727096		1602472.70962776		0.000000002		0.0000000014		0.0000000016		2.0684710049		-0.63466567		1445352.27479754		1445352.27479754		5102730.98924862		3556480.76459737		737072548188014

		70.2		1.6498129771		1649812.97706402		0.000000002		0.0000000014		0.0000000017		2.0526847659		-0.6533052357		1497691.90820728		1497691.90820728		5326412.32469407		1502290.86765944		742371394224120

		71.2		1.6974871529		1697487.15287593		0.0000000021		0.0000000015		0.0000000017		2.0371983953		-0.6716138271		1551279.22557296		1551279.22557296		5556547.42405563		4133723.52437779		747607613616250

		72.2		1.7454924054		1745492.40539871		0.0000000021		0.0000000015		0.0000000018		2.0220088933		-0.6895929226		1606132.27594603		1606132.27594603		5793228.22129221		5518444.70499077		752799427958403

		73.2		1.793827003		1793827.00298233		0.0000000022		0.0000000016		0.0000000018		2.0071130439		-0.7072443624		1662269.26389795		1662269.26389795		6036546.65036274		2370568.07321207		757964087248331

		74.2		1.8424902501		1842490.25014845		0.0000000023		0.0000000017		0.0000000019		1.992507408		-0.7245703554		1719708.54776884		1719708.54776884		6286594.64522614		2706541.49139173		763117840321207

		75.2		1.891482423		1891482.42296492		0.0000000023		0.0000000017		0.000000002		1.9781883253		-0.7415734762		1778468.6379161		1778468.6379161		6543464.13984132		6373976.60269172		768275922581138

		76.2		1.9408047046		1940804.70456703		0.0000000024		0.0000000018		0.000000002		1.9641519219		-0.7582566547		1838568.19496307		1838568.19496307		6807247.0681672		4706611.22382455		773452558301963

		77.2		1.9904591216		1990459.12159184		0.0000000024		0.0000000018		0.0000000021		1.9503941213		-0.7746231605		1900026.02804771		1900026.02804771		7078035.3641627		1906245.71828082		778660974945330

		78.2		2.0404484821		2040448.4821432		0.0000000025		0.0000000019		0.0000000022		1.9369106599		-0.7906765831		1962861.09307121		1962861.09307121		7355920.96178674		5440100.57390139		783913427165408

		79.2		2.0907763158		2090776.31577225		0.0000000026		0.000000002		0.0000000022		1.9236971036		-0.8064208087		2027092.49094664		2027092.49094664		7640995.79499824		7272576.22444168		789221228413843

		80.2		2.1414468158		2141446.81584093		0.0000000026		0.000000002		0.0000000023		1.9107488662		-0.8218599957		2092739.46584762		2092739.46584762		7933351.79775613		3038472.53096071		794594788309143

		81.2		2.1924647845		2192464.78453459		0.0000000027		0.0000000021		0.0000000024		1.8980612287		-0.8369985487		2159821.40345698		2159821.40345698		8233080.9040193		3472158.17350745		800043654180721

		82.2		2.2438355807		2243835.58070373		0.0000000028		0.0000000022		0.0000000024		1.8856293581		-0.8518410922		2228357.82921535		2228357.82921535		8540275.0477467		8315764.59361753		805576555431031

		83.2		2.2955650706		2295565.07064147		0.0000000028		0.0000000023		0.0000000025		1.8734483269		-0.8663924445		2298368.40656987		2298368.40656987		8855026.16289723		6083031.70450983		811201449575453

		84.2		2.3476595818		2347659.58184381		0.0000000029		0.0000000023		0.0000000026		1.8615131313		-0.8806575914		2369872.93522281		2369872.93522281		9177426.18342981		2378049.99124971		816925569015426

		85.2		2.4001258598		2400125.85975022		0.000000003		0.0000000024		0.0000000026		1.8498187094		-0.894641662		2442891.34938023		2442891.34938023		9507567.04330337		6997925.011193		822755467775402

		86.2		2.4529710274		2452971.027423		0.000000003		0.0000000025		0.0000000027		1.8383599575		-0.9083499042		2517443.71600061		2517443.71600061		9845540.67647682		9364624.95902459		828697067587784

		87.2		2.5062025481		2506202.54809314		0.0000000031		0.0000000025		0.0000000028		1.8271317469		-0.921787662		2593550.23304352		2593550.23304352		10191439.0169091		3823827.85456914		834755702843672

		88.2		2.5598281905		2559828.19047684		0.0000000032		0.0000000026		0.0000000028		1.816128938		-0.9349603541		2671231.22771826		2671231.22771826		10545353.9985591		4372706.49698809		840936164041564

		89.2		2.6138559967		2613855.99674965		0.0000000032		0.0000000027		0.0000000029		1.8053463943		-0.9478734539		2750507.1547325		2750507.1547325		10907377.5553857		10617243.4147561		847242739463183

		90.2		2.6682942531		2668294.25305311		0.0000000033		0.0000000027		0.000000003		1.7947789955		-0.9605324709		2831398.59454094		2831398.59454094		11277601.6213479		7706753.65965109		853679254886888

		91.2		2.7231514624		2723151.46240094		0.0000000034		0.0000000028		0.0000000031		1.7844216483		-0.972942933		2913926.25159397		2913926.25159397		11656118.1304046		2924427.14526084		860249111216432

		92.2		2.7784363198		2778436.3198475		0.0000000035		0.0000000029		0.0000000031		1.7742692972		-0.9851103714		2998110.95258629		2998110.95258629		12043019.0165147		8829922.98249087		866955319957819

		93.2		2.8341576898		2834157.68978001		0.0000000035		0.000000003		0.0000000032		1.7643169342		-0.9970403054		3083973.64470556		3083973.64470556		12438396.2136371		11824500.2914963		873800536521504

		94.2		2.8903245852		2890324.5851964		0.0000000036		0.000000003		0.0000000033		1.7545596065		-1.0087382298		3171535.3938811		3171535.3938811		12842341.6557308		4737467.3079317		880787091362421

		95.2		2.9469461488		2946946.14883369		0.0000000037		0.0000000031		0.0000000034		1.7449924247		-1.0202096028		3260817.38303247		3260817.38303247		13254947.2767546		5420393.1665102		887917018997856

		96.2		3.004031636		3004031.63601537		0.0000000037		0.0000000032		0.0000000034		1.7356105686		-1.0314598358		3351840.91031815		3351840.91031815		13676305.0106675		13309071.087351		895192084964193

		97.2		3.0615903991		3061590.39909119		0.0000000038		0.0000000033		0.0000000035		1.7264092936		-1.0424942831		3444627.38738419		3444627.38738419		14106506.7914284		9598925.07489215		902613810789055

		98.2		3.1196318733		3119631.87334846		0.0000000039		0.0000000033		0.0000000036		1.717383935		-1.0533182345		3539198.33761287		3539198.33761287		14545644.5529963		3552418.99473871		910183497066400

		99.2		3.1781655643		3178165.56427987		0.000000004		0.0000000034		0.0000000036		1.7085299127		-1.0639369073		3635575.39437133		3635575.39437133		14993810.2293299		10958932.3683532		917902244729439

		100.2		3.2372010361		3237201.0360993		0.000000004		0.0000000035		0.0000000037		1.6998427341		-1.0743554402		3733780.29926021		3733780.29926021		15451095.7543883		14682131.9703242		925770974620586

		101.2		3.2967479014		3296747.90140339		0.0000000041		0.0000000036		0.0000000038		1.6913179976		-1.0845788876		3833834.90036232		3833834.90036232		15917593.0621304		5790480.70990887		933790445459520

		102.2		3.3568158119		3356815.8118833		0.0000000042		0.0000000036		0.0000000039		1.6829513942		-1.0946122153		3935761.15049128		3935761.15049128		16393394.0865151		6627661.56545323		941961270310547

		103.2		3.41741445		3417414.44999712		0.0000000043		0.0000000037		0.0000000039		1.67473871		-1.1044602958		4039581.10544018		4039581.10544018		16878590.7615013		16421916.2221096		950283931648936

		104.2		3.4785535215		3478553.52152		0.0000000043		0.0000000038		0.000000004		1.666675827		-1.114127906		4145316.92223021		4145316.92223021		17373275.021048		11780818.0241398		958758795123430

		105.2		3.5402427489		3540242.74889468		0.0000000044		0.0000000038		0.0000000041		1.658758724		-1.1236197238		4252990.8573593		4252990.8573593		17877538.799114		4269356.31023184		967386122108653

		106.2		3.6024918653		3602491.86531105		0.0000000045		0.0000000039		0.0000000042		1.6509834773		-1.1329403264		4362625.26505082		4362625.26505082		18391474.0296582		13407892.3272364		976166081137281

		107.2		3.6653106094		3665310.60944877		0.0000000045		0.000000004		0.0000000042		1.6433462607		-1.142094189		4474242.59550216		4474242.59550216		18915172.6466397		17967468.1779793		985098758297346

		108.2		3.7287087208		3728708.72082199		0.0000000046		0.0000000041		0.0000000043		1.6358433452		-1.1510856832		4587865.39313344		4587865.39313344		19448726.5840172		6994189.76557863		994184166675568

		109.2		3.7926959357		3792695.93567041		0.0000000047		0.0000000041		0.0000000044		1.6284710989		-1.1599190768		4703516.29483611		4703516.29483611		19992227.7757498		8007168.68137371		1.00342225492279E+15

		110.2		3.8572819833		3857281.98334499		0.0000000048		0.0000000042		0.0000000045		1.6212259858		-1.1685985335		4821218.02822164		4821218.02822164		20545768.1557963		19986456.9722223		1.01281291501288E+15

		111.2		3.9224765831		3922476.58314137		0.0000000048		0.0000000043		0.0000000045		1.6141045654		-1.1771281129		4940993.40987012		4940993.40987012		21109439.6581157		14273816.2251832		1.0223559892618E+15

		112.2		3.9882894415		3988289.44153753		0.0000000049		0.0000000044		0.0000000046		1.6071034911		-1.1855117708		5062865.34357898		5062865.34357898		21683334.2166669		5082829.41880738		1.03205127666889E+15

		113.2		4.0547302498		4054730.24979649		0.000000005		0.0000000044		0.0000000047		1.6002195093		-1.1937533604		5186856.81861155		5186856.81861155		22267543.7654088		16199832.8390778		1.04189853863816E+15

		114.2		4.1218086819		4121808.68189748		0.0000000051		0.0000000045		0.0000000048		1.5934494577		-1.2018566326		5312990.9079458		5312990.9079458		22862160.2383003		21710473.599229		1.05189750413284E+15

		115.2		4.1895343928		4189534.39276303		0.0000000051		0.0000000046		0.0000000048		1.5867902641		-1.2098252374		5441290.76652289		5441290.76652289		23467275.5693003		8360123.39749139		1.06204787431283E+15

		116.2		4.2579170168		4257917.01675159		0.0000000052		0.0000000047		0.0000000049		1.5802389444		-1.2176627252		5571779.62949592		5571779.62949592		24082981.6923678		9571762.03148082		1.07234932670036E+15

		117.2		4.3269661664		4326966.16638841		0.0000000053		0.0000000047		0.000000005		1.5737926011		-1.2253725483		5704480.8104785		5704480.8104785		24709370.5414617		24033379.986381		1.08280151891614E+15

		118.2		4.3966914313		4396691.43130979		0.0000000053		0.0000000048		0.000000005		1.5674484214		-1.2329580625		5839417.69979346		5839417.69979346		25346534.0505409		17099402.5953099		1.09340409202431E+15

		119.2		4.4671023774		4467102.37739789		0.0000000054		0.0000000049		0.0000000051		1.5612036755		-1.2404225287		5976613.76272143		5976613.76272143		25994564.1535643		6000658.80444518		1.10415667352196E+15

		120.2		4.5382085461		4538208.5460856		0.0000000055		0.0000000049		0.0000000052		1.5550557145		-1.2477691148		6116092.53774955		6116092.53774955		26653552.7844908		19357864.2488726		1.1150588800054E+15

		121.2		4.6100194538		4610019.45381276		0.0000000056		0.000000005		0.0000000053		1.5490019685		-1.2550008974		6257877.63482009		6257877.63482009		27323591.8772794		25941127.4894315		1.1261103195433E+15

		122.2		4.6825445916		4682544.59161671		0.0000000056		0.0000000051		0.0000000053		1.543039945		-1.2621208642		6401992.73357911		6401992.73357911		28004773.365889		9899993.07692422		1.13731059378379E+15

		123.2		4.7557934248		4755793.42484185		0.0000000057		0.0000000052		0.0000000054		1.5371672264		-1.2691319153		6548461.58162509		6548461.58162509		28697189.1842784		11334456.5881122		1.14865929982037E+15

		124.2		4.829775393		4829775.3929543		0.0000000058		0.0000000052		0.0000000055		1.5313814684		-1.2760368661		6697307.9927576		6697307.9927576		29400931.2664067		28593379.3617999		1.16015603183965E+15

		125.2		4.9044999094		4904499.90944893		0.0000000058		0.0000000053		0.0000000056		1.525680398		-1.2828384485		6848555.84522594		6848555.84522594		30116091.5462327		20279146.8069283		1.17180038257149E+15

		126.2		4.9799763618		4979976.36183764		0.0000000059		0.0000000054		0.0000000056		1.5200618114		-1.2895393135		7002229.07997778		7002229.07997778		30842761.9577153		7030865.70843224		1.18359194456049E+15

		127.2		5.0562141117		5056214.11170828		0.000000006		0.0000000055		0.0000000057		1.5145235723		-1.2961420332		7158351.69890782		7158351.69890782		31581034.4348135		22905166.8102535		1.19553031127637E+15

		128.2		5.1332224948		5133222.4948452		0.0000000061		0.0000000055		0.0000000058		1.5090636096		-1.3026491028		7316947.76310645		7316947.76310645		32331000.9114862		30689421.7428253		1.20761507807856E+15

		129.2		5.2110108214		5211010.82140287		0.0000000061		0.0000000056		0.0000000058		1.5036799159		-1.3090629425		7478041.39110836		7478041.39110836		33092753.3216923		11625668.1551301		1.21984584304967E+15

		130.2		5.2895883761		5289588.37612518		0.0000000062		0.0000000057		0.0000000059		1.4983705456		-1.3153859001		7641656.75714124		7641656.75714124		33866383.5993907		13308411.7042058		1.23222220771077E+15

		131.2		5.3689644186		5368964.41860351		0.0000000063		0.0000000057		0.000000006		1.4931336126		-1.3216202524		7807818.08937438		7807818.08937438		34651983.6785404		33697155.5972329		1.24474377763016E+15

		132.2		5.4491481836		5449148.18356755		0.0000000063		0.0000000058		0.0000000061		1.4879672891		-1.3277682077		7976549.66816734		7976549.66816734		35449645.4931002		23834692.843182		1.25741016293666E+15

		133.2		5.5301488812		5530148.88120337		0.0000000064		0.0000000059		0.0000000061		1.4828698034		-1.3338319076		8147875.82431862		8147875.82431862		36259460.9770291		8181642.72975704		1.27022097874701E+15

		134.2		5.6119756975		5611975.69749386		0.0000000065		0.000000006		0.0000000062		1.4778394384		-1.3398134288		8321820.93731427		8321820.93731427		37081522.064286		26864980.2290745		1.28317584551631E+15

		135.2		5.6946377946		5694637.79457708		0.0000000066		0.000000006		0.0000000063		1.4728745299		-1.3457147854		8498409.43357655		8498409.43357655		37915920.6888298		35985358.9608279		1.29627438931955E+15

		136.2		5.7781443111		5778144.31111869		0.0000000066		0.0000000061		0.0000000063		1.4679734646		-1.3515379304		8677665.78471261		8677665.78471261		38762748.7846195		13549151.194597		1.30951624207154E+15

		137.2		5.8625043627		5862504.36269483		0.0000000067		0.0000000062		0.0000000064		1.463134679		-1.3572847579		8859614.50576309		8859614.50576309		39622098.2856139		15506908.0387739		1.32290104169191E+15

		138.2		5.9477270422		5947727.04218248		0.0000000068		0.0000000062		0.0000000065		1.4583566575		-1.3629571046		9044280.1534508		9044280.1534508		40494061.125772		39375414.545993		1.33642843222099E+15

		139.2		6.0338214202		6033821.42015435		0.0000000068		0.0000000063		0.0000000066		1.4536379308		-1.3685567519		9231687.32442936		9231687.32442936		41378729.2390527		27787746.5535677		1.35009806389223E+15

		140.2		6.1207965453		6120796.54527597		0.0000000069		0.0000000064		0.0000000066		1.4489770747		-1.3740854273		9421860.65353186		9421860.65353186		42276194.5594149		9461324.42550401		1.36390959316598E+15

		141.2		6.2086614447		6208661.44470276		0.000000007		0.0000000065		0.0000000067		1.4443727084		-1.3795448063		9614824.81201948		9614824.81201948		43186549.0208176		31260593.2069824		1.37786268272896E+15

		142.2		6.2974251245		6297425.12447512		0.000000007		0.0000000065		0.0000000068		1.4398234931		-1.3849365141		9810604.50583018		9810604.50583018		44109884.5572196		41858950.5203231		1.3919570014637E+15

		143.2		6.3870965699		6387096.56990984		0.0000000071		0.0000000066		0.0000000068		1.4353281309		-1.3902621268		10009224.4738273		10009224.4738273		45046293.1025798		15682553.3002949		1.40619222439125E+15

		144.2		6.477684746		6477684.7459865		0.0000000072		0.0000000067		0.0000000069		1.4308853629		-1.3955231737		10210709.4860482		10210709.4860482		45995866.5908573		17943324.4823844		1.42056803259077E+15

		145.2		6.5691985977		6569198.59772727		0.0000000073		0.0000000067		0.000000007		1.4264939687		-1.4007211379		10415084.3419531		10415084.3419531		46958696.9560108		45658866.368973		1.43508411309867E+15

		146.2		6.6616470506		6661647.05056932		0.0000000073		0.0000000068		0.0000000071		1.4221527643		-1.4058574585		10622373.8686734		10622373.8686734		47934876.1319994		32160063.2095606		1.44974015879019E+15

		147.2		6.7550390107		6755039.01072856		0.0000000074		0.0000000069		0.0000000071		1.4178606015		-1.4109335318		10832602.9192605		10832602.9192605		48924496.0527819		10878357.9112479		1.46453586824562E+15

		148.2		6.8493833656		6849383.36555415		0.0000000075		0.0000000069		0.0000000072		1.4136163665		-1.4159507126		11045796.3709346		11045796.3709346		49927648.6523173		36115332.9850059		1.47947094560354E+15

		149.2		6.9446889839		6944688.98387282		0.0000000075		0.000000007		0.0000000073		1.4094189787		-1.4209103155		11261979.1233331		11261979.1233331		50944425.8645645		48340214.6419565		1.49454510040281E+15

		150.2		7.0409647163		7040964.71632258		0.0000000076		0.0000000071		0.0000000073		1.4052673898		-1.4258136166		11481176.0967592		11481176.0967592		51974919.6234824		18038069.4509373		1.50975804741519E+15

		151.2		7.1382193957		7138219.39567527		0.0000000077		0.0000000072		0.0000000074		1.4011605824		-1.4306618541		11703412.2304311		11703412.2304311		53019221.8630299		20631115.0826227		1.52510950647016E+15

		152.2		7.2364618371		7236461.83714747		0.0000000077		0.0000000072		0.0000000075		1.3970975694		-1.4354562303		11928712.4807298		11928712.4807298		54077424.5171659		52578224.4876611		1.54059920227319E+15

		153.2		7.3357008387		7335700.83869954		0.0000000078		0.0000000073		0.0000000075		1.3930773925		-1.4401979122		12157101.8194484		12157101.8194484		55149619.5198494		36973435.0602225		1.55622686421901E+15

		154.2		7.4359451813		7435945.18132246		0.0000000079		0.0000000074		0.0000000076		1.3890991218		-1.4448880327		12388605.2320406		12388605.2320406		56235898.8050393		12441273.4614475		1.57199222620063E+15

		155.2		7.5372036293		7537203.62931234		0.0000000079		0.0000000074		0.0000000077		1.3851618544		-1.4495276922		12623247.7158691		12623247.7158691		57336354.3066945		41452554.8871297		1.58789502641543E+15

		156.2		7.6394849305		7639484.93053236		0.000000008		0.0000000075		0.0000000077		1.3812647136		-1.454117959		12861054.2784547		12861054.2784547		58451077.9587739		55459174.4584325		1.60393500716911E+15

		157.2		7.7427978167		7742797.81666221		0.0000000081		0.0000000076		0.0000000078		1.3774068482		-1.458659871		13102049.9357244		13102049.9357244		59580161.6952364		20627953.8302255		1.62011191467817E+15

		158.2		7.8471510034		7847151.00343481		0.0000000082		0.0000000076		0.0000000079		1.3735874316		-1.463154436		13346259.7102606		13346259.7102606		60723697.450041		23583785.9695847		1.6364254988718E+15

		159.2		7.9525531909		7952553.19086044		0.0000000082		0.0000000077		0.000000008		1.3698056608		-1.4676026335		13593708.6295492		13593708.6295492		61881777.1571466		60164204.5371641		1.65287551319379E+15

		160.2		8.0590130634		8059013.06343826		0.0000000083		0.0000000078		0.000000008		1.3660607558		-1.4720054149		13844421.7242288		13844421.7242288		63054492.750512		42249678.8878264		1.66946171440483E+15

		161.2		8.1665392904		8166539.29035529		0.0000000084		0.0000000078		0.0000000081		1.3623519589		-1.4763637047		14098424.0263389		14098424.0263389		64241936.1640963		14158655.109841		1.68618386238591E+15

		162.2		8.2751405257		8275140.52567292		0.0000000084		0.0000000079		0.0000000082		1.3586785337		-1.4806784015		14355740.5675688		14355740.5675688		65444199.3318583		47295631.8638758		1.70304171994309E+15

		163.2		8.3848254085		8384825.40850114		0.0000000085		0.000000008		0.0000000082		1.3550397646		-1.4849503788		14616396.3775063		14616396.3775063		66661374.1877569		63245856.0827972		1.7200350526142E+15

		164.2		8.4956025632		8495602.56316052		0.0000000086		0.0000000081		0.0000000083		1.3514349563		-1.4891804855		14880416.4818859		14880416.4818859		67893552.6657511		23464495.1581075		1.73716362847741E+15

		165.2		8.6074805993		8607480.59933215		0.0000000086		0.0000000081		0.0000000084		1.3478634325		-1.4933695472		15147825.9008381		15147825.9008381		69140826.6997998		26814872.2813365		1.75442721796245E+15

		166.2		8.7204681122		8720468.11219577		0.0000000087		0.0000000082		0.0000000084		1.344324536		-1.4975183666		15418649.6471376		15418649.6471376		70403288.2238619		68447523.3192241		1.77182559366435E+15

		167.2		8.8345736826		8834573.68255609		0.0000000088		0.0000000083		0.0000000085		1.3408176276		-1.5016277243		15692912.7244521		15692912.7244521		71681029.1718963		48010623.5634732		1.78935853016007E+15

		168.2		8.949805877		8949805.87695772		0.0000000088		0.0000000083		0.0000000086		1.3373420859		-1.5056983797		15970640.1255909		15970640.1255909		72974141.477862		16039111.2498398		1.80702580382804E+15

		169.2		9.0661732478		9066173.24778872		0.0000000089		0.0000000084		0.0000000086		1.3338973061		-1.5097310714		16251856.8307534		16251856.8307534		74282717.0757178		53667944.0358826		1.82482719267106E+15

		170.2		9.1836843334		9183684.33337312		0.000000009		0.0000000085		0.0000000087		1.3304827003		-1.5137265181		16536587.8057783		16536587.8057783		75606847.8994227		71730286.6767399		1.8427624761423E+15

		171.2		9.3023476581		9302347.6580525		0.000000009		0.0000000085		0.0000000088		1.3270976962		-1.5176854192		16824858.0003915		16824858.0003915		76946625.8829356		26559992.02203		1.86083143497474E+15

		172.2		9.4221717323		9422171.73225698		0.0000000091		0.0000000086		0.0000000088		1.3237417371		-1.5216084554		17116692.3464554		17116692.3464554		78302142.9602154		30337915.0893854		1.8790338510141E+15

		173.2		9.5431650526		9543165.0525657		0.0000000092		0.0000000087		0.0000000089		1.320414281		-1.525496289		17412115.7562171		17412115.7562171		79673491.0652211		77458897.7552383		1.89736950705518E+15

		174.2		9.6653361018		9665336.1017572		0.0000000092		0.0000000087		0.000000009		1.3171148005		-1.5293495652		17711153.1205572		17711153.1205572		81060762.1319115		54278097.6027101		1.91583818668188E+15

		175.2		9.7886933488		9788693.3488497		0.0000000093		0.0000000088		0.000000009		1.3138427822		-1.5331689117		18013829.3072385		18013829.3072385		82464048.0942456		18091245.2349227		1.93443967411062E+15

		176.2		9.9132452491		9913245.24913171		0.0000000094		0.0000000089		0.0000000091		1.3105977261		-1.5369549403		18320169.1591546		18320169.1591546		83883440.8861823		60592868.2374852		1.95317375403755E+15

		177.2		10.0390002442		10039000.2441831		0.0000000094		0.0000000089		0.0000000092		1.3073791453		-1.5407082463		18630197.4925787		18630197.4925787		85319032.4416805		80942492.518888		1.97204021148915E+15

		178.2		10.1659667619		10165966.7618869		0.0000000095		0.000000009		0.0000000093		1.3041865658		-1.5444294101		18943939.095412		18943939.095412		86770914.6946991		29926728.2081888		1.99103883167654E+15

		179.2		10.2941532164		10294153.2164319		0.0000000096		0.0000000091		0.0000000093		1.3010195255		-1.5481189968		19261418.7254323		19261418.7254323		88239179.5791971		34166438.324181		2.01016939985328E+15

		180.2		10.4235680083		10423568.0083067		0.0000000096		0.0000000091		0.0000000094		1.2978775746		-1.5517775572		19582661.108543		19582661.108543		89723919.0291334		87229043.8392764		2.02943170117675E+15

		181.2		10.5542195243		10554219.5242848		0.0000000097		0.0000000092		0.0000000095		1.2947602746		-1.555405628		19907690.9370215		19907690.9370215		91225224.9784669		61073916.7211488		2.04882552057301E+15

		182.2		10.6861161374		10686116.1374015		0.0000000098		0.0000000093		0.0000000095		1.2916671982		-1.5590037322		20236532.867768		20236532.867768		92743189.3611564		20323625.9790303		2.06835064260513E+15

		183.2		10.8192662069		10819266.2069226		0.0000000099		0.0000000093		0.0000000096		1.2885979288		-1.5625723799		20569211.5205539		20569211.5205539		94277904.111161		68093767.5602949		2.0880068513449E+15

		184.2		10.9536780783		10953678.0783051		0.0000000099		0.0000000094		0.0000000097		1.2855520606		-1.5661120682		20905751.4762706		20905751.4762706		95829461.1624395		90912497.0730909		2.10779393024798E+15

		185.2		11.0893600831		11089360.08315		0.00000001		0.0000000095		0.0000000097		1.2825291976		-1.5696232819		21246177.2751783		21246177.2751783		97397952.4489509		33576948.0327964		2.12771166203237E+15

		186.2		11.2263205391		11226320.5391481		0.0000000101		0.0000000095		0.0000000098		1.2795289539		-1.5731064939		21590513.4151543		21590513.4151543		98983469.9046541		38313925.7005522		2.14775982856006E+15

		187.2		11.36456775		11364567.7500177		0.0000000101		0.0000000096		0.0000000099		1.276550953		-1.5765621653		21938784.3499421		21938784.3499421		100586105.463508		97788675.591107		2.167938210722E+15

		188.2		11.5041100054		11504110.0054357		0.0000000102		0.0000000097		0.0000000099		1.2735948278		-1.5799907461		22291014.4873996		22291014.4873996		102205951.059471		68419871.3900792		2.18824658832614E+15

		189.2		11.644955581		11644955.5809616		0.0000000103		0.0000000097		0.00000001		1.27066022		-1.5833926752		22647228.1877478		22647228.1877478		103843098.626504		22744758.5569606		2.2086847399886E+15

		190.2		11.787112738		11787112.7379547		0.0000000103		0.0000000098		0.0000000101		1.2677467802		-1.5867683811		23007449.7618201		23007449.7618201		105497640.098563		76193980.8967833		2.22925244302786E+15

		191.2		11.9305897235		11930589.7234847		0.0000000104		0.0000000099		0.0000000101		1.2648541672		-1.5901182818		23371703.4693099		23371703.4693099		107169667.409609		101670319.056722		2.24994947336191E+15

		192.2		12.0753947702		12075394.7702364		0.0000000105		0.00000001		0.0000000102		1.2619820482		-1.5934427855		23740013.51702		23740013.51702		108859272.4936		37522831.6733069		2.27077560540831E+15

		193.2		12.2215360964		12221536.0964075		0.0000000105		0.00000001		0.0000000103		1.2591300982		-1.5967422905		24112404.0571112		24112404.0571112		110566547.284495		42793797.6432086		2.29173061198704E+15

		194.2		12.3690219056		12369021.9056004		0.0000000106		0.0000000101		0.0000000103		1.256298		-1.600017186		24488899.1853505		24488899.1853505		112291583.716254		109168504.009202		2.3128142642262E+15

		195.2		12.5178603867		12517860.3867094		0.0000000107		0.0000000102		0.0000000104		1.2534854439		-1.6032678518		24869522.9393602		24869522.9393602		114034473.722835		76337714.3921104		2.33402633147034E+15

		196.2		12.6680597138		12668059.7138004		0.0000000107		0.0000000102		0.0000000105		1.2506921273		-1.6064946591		25254299.2968665		25254299.2968665		115795309.238196		25363054.8047606		2.35536658119149E+15

		197.2		12.819628046		12819628.0459862		0.0000000108		0.0000000103		0.0000000105		1.2479177548		-1.6096979703		25643252.1739476		25643252.1739476		117574182.196298		84916812.4838447		2.3768347789027E+15

		198.2		12.9725735273		12972573.5272967		0.0000000109		0.0000000104		0.0000000106		1.2451620377		-1.6128781396		26036405.4232834		26036405.4232834		119371184.531098		113245970.508959		2.39843068807412E+15

		199.2		13.1269042865		13126904.2865428		0.0000000109		0.0000000104		0.0000000107		1.2424246942		-1.6160355131		26433782.8324029		26433782.8324029		121186408.176556		41776470.4996938		2.42015407005158E+15

		200.2		13.2826284372		13282628.4371762		0.000000011		0.0000000105		0.0000000107		1.2397054486		-1.6191704288		26835408.1219339		26835408.1219339		123019945.06663		47619388.2122209		2.44200468397747E+15





Miitscalc

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



MIIts

Tpeak [K]

MIIts MA2sec

MIIts NbTi

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



quenchprocesssim

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



rhoCu

cpcomp

T [K]

rCu [Ohmm]

cpcomp [J/K/m3]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



T [K]

cpn [J/K/kg]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



MIIts

Tmax [K]

MIIts [MAmp2sec]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



rhoCu

cpcomp

T [K]

rCu [Wm]

cpcomp [J/K/m3]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



IIts

quench-integral [Amp2sec]

Tpeak [K]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



IIts

quench integral [Amp2sec]

Tpeak [K]
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		CURRENT DECAY CALCULATION:

		IMPORT MIIts 4th order trendline coefficients from MIItscalc-sheet, specify cable and magnet characteristics as well as number of turns quenched by quench heater.

		Spreadsheet calculates iteratively the current decay and temperature development in the magnet from the MIIts tables and the input data

		Optionally a longitudinal quench propagation in one layer can be added

		The model calculates dI from tau and from that IIts and new temperature and R and again new tau and I,..etc.. until I=0

		Model  foresees 1 heater (acting on 1 or 2 layers) - if 1 heater covers 1 coil (=1pole) the calculation is valid only for 1 pole.

								1=yes, 0=no						magnet/cable data

		INPUT:						quench origin						inner		outer				Tmax(Iits):		inner		outer

		quench detection time		0.01		sec		inner		1		Tc(B)		14.7357580245		6.0998834003		K		coeff 0		18.54		19.535

		heater delay		0.03		sec		outer		0		Length		1		1		m		coeff 1		4.00E-05		2.00E-05

		deltatime		0.001		sec		heater				Bpeak		12		7		T		coeff 2		-5.00E-12		-1.00E-12

		operating current		10850		Amp		inner		1		RRR		100		100				coeff 3		5.00E-19		5.00E-20

		operating temp		4.2		K		outer		1		rhoCu0		0.0000000008		0.0000000005		Ohmm		coeff 4		-1.00E-26		-7.00E-28

		initial temp of quenched turns		10		K						vq long		20		10		m/s

		# of turns quenched by heater		50								cablewidth		0.014		0.014		m

		# of turns quenched spontaneously		1								cableheight		0.0009		0.0009		m

		inductance		0.00533929		H						#strands		60		60

		initial Resistance		0.0115198345		Ohm						stranddia		0.0005		0.0005		m

												Cu/Sc		0.8		0.85

												Atotcable		0.0000126		0.0000126		m^2

												Acucable		0.0000056		0.0000057892		m^2

		EXECUTE FROM SECOND LINE ONLY!!!

				sec		Amp		sec		Amp		A^2sec		MA^2sec		K		K		Ohm		Ohm		Ohm		V/m

				time		curr		tau		dcurr		IIts		MIIts		Tpeakin		Tpeakout		R		Rin		Rout		Vmax		rhoCuin		rhoCuout		rho1in		rho1out		rho2in		rho2out		FactAin		FactAout		Factain		Factaout

				0.04		10850		0.4634866933		-23.4095178067		4708900		4.7089		1.43E+02		9.64E+01		0.0115198345						13.8069563789		0.0000000071		0.0000000036		0.0000000066		0.0000000032		0.0000000068		0.0000000034		1.4348033263		1.4995267519		-1.3908837088		-1.3140091688

				0.041		10826.5904821933		0.0540601669		-200.2692758025		4826368.64373318		4.8263686437		1.46E+02		9.80E+01		0.0987656958		0.0665984401		0.0321672557				0.0000000073		0.0000000037		0.0000000068		0.0000000033		0.000000007		0.0000000036		1.423398547		1.4850026884		-1.4043837332		-1.3312950266

				0.042		10626.3212063908		0.0526453103		-201.847441671		4941425.49871273		4.9414254987		1.48E+02		9.96E+01		0.1014200499		0.0682752989		0.033144751				0.0000000075		0.0000000038		0.000000007		0.0000000034		0.0000000072		0.0000000037		1.4124555903		1.471288345		-1.4173224976		-1.3475996485

				0.043		10424.4737647198		0.0513460491		-203.0238734475		5052209.49094166		5.0522094909		1.51E+02		1.01E+02		0.1039863845		0.0699042418		0.0340821428				0.0000000077		0.0000000039		0.0000000071		0.0000000035		0.0000000074		0.0000000038		1.4021115457		1.4585359681		-1.429539401		-1.3627442737

				0.044		10221.4498912723		0.0501500487		-203.81734714		5158773.03184392		5.1587730318		1.53E+02		1.02E+02		0.1064662973		0.0714862974		0.0349799999				0.0000000078		0.0000000041		0.0000000073		0.0000000036		0.0000000076		0.0000000039		1.3923231278		1.4466666719		-1.441087305		-1.37682515

				0.045		10017.6325441323		0.0490466779		-204.2469127769		5261178.1463007		5.2611781463		1.56E+02		1.04E+02		0.1088613995		0.0730223347		0.0358390648				0.000000008		0.0000000041		0.0000000075		0.0000000037		0.0000000077		0.000000004		1.3830523893		1.4356092875		-1.4520125984		-1.3899291102

				0.046		9813.3856313554		0.0480267242		-204.3317715431		5359495.46676983		5.3594954668		1.58E+02		1.05E+02		0.1111733122		0.0745130984		0.0366602138				0.0000000081		0.0000000042		0.0000000076		0.0000000038		0.0000000079		0.0000000041		1.3742658205		1.4252995211		-1.4623562825		-1.4021345785

				0.047		9609.0538598123		0.0470821639		-204.0911687125		5453803.25571685		5.4538032557		1.60E+02		1.06E+02		0.1134036662		0.075959241		0.0374444251				0.0000000083		0.0000000043		0.0000000078		0.0000000039		0.000000008		0.0000000042		1.3659336095		1.4156792004		-1.4721548611		-1.4135124792

				0.048		9404.9626910998		0.0462059745		-203.5442988274		5544186.46206644		5.5441864621		1.62E+02		1.08E+02		0.1155541043		0.0773613513		0.0381927529				0.0000000084		0.0000000044		0.0000000079		0.000000004		0.0000000082		0.0000000043		1.3580290339		1.4066956028		-1.481441073		-1.42412705

				0.049		9201.4183922724		0.0453919806		-202.7102205977		5630735.81632135		5.6307358163		1.64E+02		1.09E+02		0.1176262841		0.0787199788		0.0389063053				0.0000000086		0.0000000045		0.0000000081		0.0000000041		0.0000000083		0.0000000043		1.3505279621		1.3983008597		-1.4902444926		-1.4340365675

				0.05		8998.7081716747		0.0446347268		-201.6077797909		5713546.96805728		5.7135469681		1.66E+02		1.10E+02		0.1196218815		0.0800356544		0.0395862271				0.0000000087		0.0000000046		0.0000000082		0.0000000042		0.0000000085		0.0000000044		1.3434084428		1.3904514291		-1.498592024		-1.4432939911

				0.051		8797.1003918838		0.0439293736		-200.2555389978		5792719.66866498		5.7927196687		1.68E+02		1.11E+02		0.1215425935		0.0813089081		0.0402336853				0.0000000089		0.0000000047		0.0000000083		0.0000000043		0.0000000086		0.0000000045		1.3366503679		1.3831076302		-1.5065083066		-1.4519475337

				0.052		8596.844852886		0.0432716097		-198.6717136047		5868357.0014595		5.8683570015		1.70E+02		1.12E+02		0.1233901404		0.0825402826		0.0408498579				0.000000009		0.0000000047		0.0000000085		0.0000000043		0.0000000087		0.0000000046		1.3302351969		1.376233232		-1.5140160481		-1.460041166

				0.053		8398.1731392813		0.0426575794		-196.8741136165		5940564.66059802		5.9405646606		1.72E+02		1.13E+02		0.1251662676		0.0837303437		0.0414359239				0.0000000091		0.0000000048		0.0000000086		0.0000000044		0.0000000088		0.0000000046		1.3241457298		1.3697950919		-1.5211362981		-1.4676150619

				0.054		8201.2990256648		0.0420838218		-194.8800911776		6009450.27963672		6.0094502796		1.74E+02		1.14E+02		0.1268727453		0.0848796891		0.0419930561				0.0000000092		0.0000000049		0.0000000087		0.0000000045		0.000000009		0.0000000047		1.3183659218		1.3637628361		-1.527888672		-1.4747059923

				0.055		8006.4189344871		0.0415472192		-192.7064937537		6075122.81000568		6.07512281		1.75E+02		1.14E+02		0.1285113686		0.0859889535		0.0425224151				0.0000000093		0.0000000049		0.0000000088		0.0000000045		0.0000000091		0.0000000048		1.3128807317		1.3581085782		-1.5342915349		-1.481347672

				0.056		7813.7124407335		0.0410449541		-190.3696229899		6137691.94918799		6.1376919492		1.77E+02		1.15E+02		0.1300839559		0.0870588121		0.0430251438				0.0000000094		0.000000005		0.0000000089		0.0000000046		0.0000000092		0.0000000048		1.3076759976		1.3528066707		-1.5403621528		-1.4875710665

				0.057		7623.3428177436		0.0405744723		-187.8851992649		6197267.61795131		6.197267618		1.79E+02		1.16E+02		0.131592346		0.0880899819		0.0435023641				0.0000000095		0.000000005		0.000000009		0.0000000046		0.0000000093		0.0000000049		1.3027383355		1.3478334856		-1.5461168161		-1.4934046636

				0.058		7435.4576184786		0.0401334515		-185.268331933		6253959.4855958		6.2539594856		1.80E+02		1.17E+02		0.1330383956		0.0890832223		0.0439551733				0.0000000096		0.0000000051		0.0000000091		0.0000000047		0.0000000094		0.0000000049		1.2980550564		1.3431672207		-1.5515709413		-1.4988747131

				0.059		7250.1892865456		0.0397197746		-182.5334951975		6307876.54185056		6.3078765419		1.82E+02		1.17E+02		0.1344239753		0.0900393335		0.0443846418				0.0000000097		0.0000000051		0.0000000092		0.0000000047		0.0000000095		0.000000005		1.2936140984		1.3387877274		-1.5567391551		-1.5040054393

				0.06		7067.6557913481		0.0393315066		-179.694509503		6359126.7137692		6.3591267138		1.83E+02		1.18E+02		0.1357509655		0.0909591541		0.0447918114				0.0000000098		0.0000000052		0.0000000093		0.0000000048		0.0000000096		0.000000005		1.2894039711		1.3346763582		-1.5616353632		-1.50881923

				0.061		6887.9612818452		0.038966875		-176.76452827		6407816.52574261		6.4078165257		1.84E+02		1.19E+02		0.1370212519		0.0918435583		0.0451776936				0.0000000099		0.0000000052		0.0000000094		0.0000000048		0.0000000097		0.0000000051		1.2854137097		1.3308158319		-1.5662728079		-1.5133368041

				0.062		6711.1967535752		0.0386242524		-173.756029739		6454050.80056069		6.4540508006		1.85E+02		1.19E+02		0.1382367208		0.092693452		0.0455432688				0.00000001		0.0000000053		0.0000000095		0.0000000049		0.0000000097		0.0000000051		1.2816328373		1.327190112		-1.570664116		-1.5175773606

				0.063		6537.4407238362		0.0383021418		-170.6808136363		6497932.39931266		6.4979323993		1.87E+02		1.20E+02		0.1393992542		0.0935097689		0.0458894853				0.0000000101		0.0000000053		0.0000000096		0.0000000049		0.0000000098		0.0000000052		1.2780513333		1.3237843001		-1.5748213391		-1.5215587121

				0.064		6366.7599101999		0.0379991634		-167.5500023315		6539561.99781352		6.5395619978		1.88E+02		1.20E+02		0.1405107252		0.094293466		0.0462172592				0.0000000102		0.0000000054		0.0000000097		0.000000005		0.0000000099		0.0000000052		1.2746596075		1.3205845389		-1.5787559874		-1.5252974037

				0.065		6199.2099078683		0.0377140434		-164.3740461202		6579037.89718067		6.5790378972		1.89E+02		1.21E+02		0.141572993		0.0950455189		0.046527474				0.0000000102		0.0000000054		0.0000000097		0.000000005		0.00000001		0.0000000052		1.2714484767		1.3175779263		-1.5824790594		-1.5288088198

				0.066		6034.8358617482		0.0374456041		-161.1627322422		6616455.86615394		6.6164558662		1.90E+02		1.21E+02		0.1425878987		0.095766918		0.0468209807				0.0000000103		0.0000000054		0.0000000098		0.000000005		0.00000001		0.0000000053		1.2684091466		1.314752438		-1.5860010673		-1.5321072796

				0.067		5873.6731295059		0.0371927548		-157.9251972309		6651909.01275264		6.6519090128		1.91E+02		1.22E+02		0.143557261		0.0964586631		0.0470985979				0.0000000104		0.0000000055		0.0000000099		0.0000000051		0.0000000101		0.0000000053		1.2655331943		1.3120968576		-1.5893320591		-1.5352061231

				0.068		5715.747932275		0.0369544842		-154.6699421821		6685487.68288945		6.6854876829		1.92E+02		1.22E+02		0.1444828718		0.0971217598		0.047361112				0.0000000104		0.0000000055		0.0000000099		0.0000000051		0.0000000102		0.0000000053		1.2628125537		1.3096007139		-1.592481639		-1.5381177891

				0.069		5561.0779900929		0.0367298536		-151.404850537		6717279.3836103		6.7172793836		1.93E+02		1.22E+02		0.1453664929		0.097757215		0.0476092779				0.0000000105		0.0000000055		0.00000001		0.0000000051		0.0000000102		0.0000000054		1.2602395018		1.3072542237		-1.5954589853		-1.540853885

				0.07		5409.6731395559		0.0365179904		-148.137207981		6747368.72869747		6.7473687287		1.94E+02		1.23E+02		0.1462098528		0.0983660334		0.0478438193				0.0000000106		0.0000000055		0.00000001		0.0000000051		0.0000000103		0.0000000054		1.2578066471		1.3050482406		-1.5982728671		-1.5434252506

				0.071		5261.535931575		0.036318083		-144.8737240773		6775837.40445741		6.7758374045		1.94E+02		1.23E+02		0.1470146429		0.0989492135		0.0480654295				0.0000000106		0.0000000056		0.0000000101		0.0000000052		0.0000000103		0.0000000054		1.2555069172		1.3029742077		-1.6009316601		-1.5458420153

				0.072		5116.6622074977		0.0361293754		-141.6205552753		6802764.15361088		6.8027641536		1.95E+02		1.24E+02		0.147782516		0.0995077444		0.0482747716				0.0000000107		0.0000000056		0.0000000102		0.0000000052		0.0000000104		0.0000000054		1.253333549		1.3010241154		-1.6034433608		-1.548113651

				0.073		4975.0416522224		0.0359511633		-138.3833289562		6828224.77530895		6.8282247753		1.96E+02		1.24E+02		0.1485150831		0.100042603		0.0484724801				0.0000000107		0.0000000056		0.0000000102		0.0000000052		0.0000000104		0.0000000055		1.2512800774		1.299190462		-1.6058156008		-1.5502490196

				0.074		4836.6583232662		0.0357827895		-135.1671682077		6852292.1394112		6.8522921394		1.97E+02		1.24E+02		0.149213912		0.1005547514		0.0486591607				0.0000000108		0.0000000056		0.0000000103		0.0000000052		0.0000000105		0.0000000055		1.2493403263		1.2974662182		-1.6080556601		-1.5522564168

				0.075		4701.4911550585		0.0356236407		-131.9767170451		6875036.21327892		6.8750362133		1.97E+02		1.24E+02		0.1498805256		0.1010451339		0.0488353918				0.0000000108		0.0000000057		0.0000000103		0.0000000053		0.0000000105		0.0000000055		1.2475083982		1.2958447947		-1.6101704798		-1.5541436116

				0.076		4569.5144380134		0.0354731443		-128.8161658263		6896524.09945561		6.8965240995		1.98E+02		1.25E+02		0.1505164007		0.1015146757		0.049001725				0.0000000108		0.0000000057		0.0000000103		0.0000000053		0.0000000106		0.0000000055		1.245778665		1.2943200119		-1.612166675		-1.5559178837

				0.077		4440.6982721871		0.0353307648		-125.6892766373		6916820.08272637		6.9168200827		1.99E+02		1.25E+02		0.1511229669		0.1019642806		0.0491586862				0.0000000109		0.0000000057		0.0000000104		0.0000000053		0.0000000106		0.0000000055		1.2441457588		1.2928860723		-1.6140505467		-1.5575860561

				0.078		4315.0089955498		0.0351960018		-122.5994084513		6935985.68516595		6.9359856852		1.99E+02		1.25E+02		0.1517016062		0.1023948299		0.0493067763				0.0000000109		0.0000000057		0.0000000104		0.0000000053		0.0000000107		0.0000000056		1.2426045626		1.2915375355		-1.6158280938		-1.5591545269

				0.079		4192.4095870985		0.0350683869		-119.5495418942		6954079.72790105		6.9540797279		2.00E+02		1.25E+02		0.1522536528		0.1028071806		0.0494464721				0.000000011		0.0000000057		0.0000000105		0.0000000053		0.0000000107		0.0000000056		1.2411502013		1.2902692942		-1.617505025		-1.5606292975

				0.08		4072.8600452043		0.0349474819		-116.5423034725		6971158.39842471		6.9711583984		2.00E+02		1.26E+02		0.1527803923		0.1032021651		0.0495782272				0.000000011		0.0000000057		0.0000000105		0.0000000053		0.0000000107		0.0000000056		1.2397780329		1.2890765528		-1.6190867697		-1.5620159987

				0.081		3956.3177417318		0.0348328766		-113.579989144		6987275.32240827		6.9872753224		2.01E+02		1.26E+02		0.1532830626		0.1035805897		0.0497024729				0.000000011		0.0000000058		0.0000000105		0.0000000054		0.0000000108		0.0000000056		1.2384836398		1.2879548072		-1.6205784897		-1.5633199152

				0.082		3842.7377525878		0.0347241864		-110.6645871363		7002481.63905914		7.0024816391		2.01E+02		1.26E+02		0.1537628539		0.1039432348		0.049819619				0.000000011		0.0000000058		0.0000000105		0.0000000054		0.0000000108		0.0000000056		1.2372628198		1.2868998262		-1.6219850895		-1.5645460083

				0.083		3732.0731654515		0.0346210513		-107.7977999346		7016826.07917015		7.0168260792		2.02E+02		1.26E+02		0.1542209088		0.1042908538		0.0499300549				0.0000000111		0.0000000058		0.0000000106		0.0000000054		0.0000000108		0.0000000056		1.2361115781		1.2859076343		-1.6233112276		-1.5656989365

				0.084		3624.2753655169		0.0345231338		-104.981065381		7030355.04509742		7.0303550451		2.02E+02		1.26E+02		0.1546583237		0.1046241736		0.0500341501				0.0000000111		0.0000000058		0.0000000106		0.0000000054		0.0000000108		0.0000000056		1.2350261189		1.2849744953		-1.6245613264		-1.5667830749

				0.085		3519.2943001359		0.0344301173		-102.215576844		7043112.69198943		7.043112692		2.02E+02		1.27E+02		0.155076149		0.1049438938		0.0501322553				0.0000000111		0.0000000058		0.0000000106		0.0000000054		0.0000000109		0.0000000057		1.2340028367		1.2840968977		-1.6257395826		-1.5678025333

				0.086		3417.0787232919		0.0343417051		-99.5023024292		7055141.00966946		7.0551410097		2.03E+02		1.27E+02		0.1554753903		0.1052506874		0.0502247029				0.0000000112		0.0000000058		0.0000000107		0.0000000054		0.0000000109		0.0000000057		1.2330383092		1.2832715404		-1.6268499769		-1.5687611731

				0.087		3317.5764208628		0.0342576187		-96.842003217		7066479.90464714		7.0664799046		2.03E+02		1.27E+02		0.1558570094		0.1055452009		0.0503118085				0.0000000112		0.0000000058		0.0000000107		0.0000000054		0.0000000109		0.0000000057		1.2321292886		1.2824953201		-1.6278962837		-1.5696626225

				0.088		3220.7344176458		0.034177597		-94.2352505228		7077167.28180237		7.0771672818		2.03E+02		1.27E+02		0.156221925		0.1058280544		0.0503938706				0.0000000112		0.0000000058		0.0000000107		0.0000000054		0.0000000109		0.0000000057		1.2312726947		1.2817653187		-1.6288820804		-1.5705102911

				0.089		3126.499167123		0.0341013949		-91.6824421853		7087239.12534728		7.0872391253		2.04E+02		1.27E+02		0.1565710146		0.1060998421		0.0504711725				0.0000000112		0.0000000058		0.0000000107		0.0000000054		0.000000011		0.0000000057		1.2304656071		1.2810787923		-1.6298107562		-1.571307384

				0.09		3034.8167249377		0.0340287823		-89.1838178944		7096729.57872772		7.0967295787		2.04E+02		1.27E+02		0.1569051149		0.1063611328		0.0505439821				0.0000000112		0.0000000059		0.0000000107		0.0000000055		0.000000011		0.0000000057		1.2297052579		1.2804331603		-1.6306855212		-1.5720569137

				0.091		2945.6329070433		0.0339595433		-86.7394735807		7105671.02317788		7.1056710232		2.04E+02		1.27E+02		0.1572250238		0.1066124706		0.0506125532				0.0000000113		0.0000000059		0.0000000108		0.0000000055		0.000000011		0.0000000057		1.2289890253		1.2798259959		-1.6315094145		-1.5727617123

				0.092		2858.8934334625		0.0338934751		-84.3493748887		7114094.15468729		7.1140941547		2.04E+02		1.27E+02		0.157531501		0.1068543752		0.0506771258				0.0000000113		0.0000000059		0.0000000108		0.0000000055		0.000000011		0.0000000057		1.228314426		1.2792550163		-1.6322853128		-1.5734244426

				0.093		2774.5440585738		0.0338303872		-82.0133697645		7122028.05918146		7.1220280592		2.05E+02		1.28E+02		0.15782527		0.1070873428		0.0507379271				0.0000000113		0.0000000059		0.0000000108		0.0000000055		0.000000011		0.0000000057		1.2276791093		1.2787180745		-1.6330159376		-1.5740476081

				0.094		2692.5306888093		0.0337701011		-79.7312001892		7129500.28575483		7.1295002858		2.05E+02		1.28E+02		0.1581070187		0.1073118467		0.050795172				0.0000000113		0.0000000059		0.0000000108		0.0000000055		0.000000011		0.0000000057		1.2270808507		1.2782131508		-1.6337038632		-1.5746335632

				0.095		2612.7994886201		0.0337124486		-77.5025130939		7136536.91782771		7.1365369178		2.05E+02		1.28E+02		0.1583774013		0.1075283379		0.0508490634				0.0000000113		0.0000000059		0.0000000108		0.0000000055		0.0000000111		0.0000000057		1.2265175455		1.2777383452		-1.6343515241		-1.5751845217

				0.096		2535.2969755263		0.0336572721		-75.3268704913		7143162.64212875		7.1431626421		2.05E+02		1.28E+02		0.1586370395		0.107737246		0.0508997935				0.0000000113		0.0000000059		0.0000000108		0.0000000055		0.0000000111		0.0000000057		1.225987203		1.2772918704		-1.6349612215		-1.5757025656

				0.097		2459.9701050349		0.0336044234		-73.2037588623		7149400.81543029		7.1494008154		2.06E+02		1.28E+02		0.1588865234		0.10793898		0.0509475434				0.0000000113		0.0000000059		0.0000000108		0.0000000055		0.0000000111		0.0000000057		1.2254879413		1.2768720449		-1.6355351303		-1.5761896531

				0.098		2386.7663461726		0.0335537632		-71.1325978355		7155273.52898715		7.155273529		2.06E+02		1.28E+02		0.1591264134		0.1081339287		0.0509924847				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000111		0.0000000058		1.2250179813		1.2764772868		-1.6360753057		-1.5766476257

				0.099		2315.6337483371		0.0335051609		-69.1127481973		7160801.67064937		7.1608016706		2.06E+02		1.28E+02		0.159357241		0.1083224619		0.0510347791				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000111		0.0000000058		1.2245756417		1.276106108		-1.6365836889		-1.5770782156

				0.1		2246.5210001398		0.0334584935		-67.1435192712		7166004.98463663		7.1660049846		2.06E+02		1.28E+02		0.1595795103		0.1085049307		0.0510745796				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000111		0.0000000058		1.2241593342		1.2757571083		-1.6370621134		-1.5774830519

				0.101		2179.3774808686		0.0334136454		-65.2241757028		7170902.12897768		7.170902129		2.06E+02		1.28E+02		0.159793699		0.1086816686		0.0511120303				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000111		0.0000000058		1.2237675587		1.2754289702		-1.6375123101		-1.5778636672

				0.102		2114.1533051658		0.0333705083		-63.3539436868		7175510.73063033		7.1755107306		2.06E+02		1.28E+02		0.1600002598		0.1088529922		0.0511472676				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000111		0.0000000058		1.2233988983		1.2751204545		-1.6379359135		-1.5782215029

				0.103		2050.799361479		0.0333289801		-61.5320166723		7179847.43830918		7.1798474383		2.06E+02		1.28E+02		0.1601996214		0.1090192016		0.0511804198				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000112		0.0000000058		1.2230520155		1.2748303951		-1.6383344658		-1.5785579148

				0.104		1989.2673448066		0.033288965		-59.7575605794		7183927.97305699		7.1839279731		2.07E+02		1.28E+02		0.1603921898		0.1091805815		0.0512116083				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000112		0.0000000058		1.2227256477		1.274557695		-1.6387094226		-1.5788741785

				0.105		1929.5097842273		0.0332503729		-58.0297185599		7187767.17660375		7.1877671766		2.07E+02		1.28E+02		0.1605783492		0.1093374017		0.0512409475				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000112		0.0000000058		1.2224186035		1.2743013218		-1.6390621572		-1.5791714937

				0.106		1871.4800656673		0.0332131192		-56.3476153351		7191379.0575635		7.1913790576		2.07E+02		1.28E+02		0.1607584631		0.1094899178		0.0512685453				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000112		0.0000000058		1.2221297585		1.2740603046		-1.6393939651		-1.5794509889

				0.107		1815.1324503323		0.0331771243		-54.7103611374		7194776.83552428		7.1947768355		2.07E+02		1.28E+02		0.1609328752		0.1096383717		0.0512945035				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000112		0.0000000058		1.2218580521		1.2738337296		-1.639706068		-1.5797137258

				0.108		1760.4220891949		0.0331423133		-53.1170552879		7197972.98309056		7.1979729831		2.07E+02		1.28E+02		0.1611019107		0.1097829927		0.0513189179				0.0000000114		0.0000000059		0.0000000109		0.0000000055		0.0000000112		0.0000000058		1.221602484		1.2736207373		-1.6399996182		-1.5799607031

				0.109		1707.3050339069		0.0331086161		-51.566789434		7200979.26594064		7.2009792659		2.07E+02		1.28E+02		0.1612658767		0.1099239976		0.0513418791				0.0000000115		0.0000000059		0.0000000109		0.0000000055		0.0000000112		0.0000000058		1.2213621106		1.273420519		-1.640275702		-1.58019286

				0.11		1655.7382444729		0.0330759665		-50.058650473		7203806.7809637		7.203806781		2.07E+02		1.29E+02		0.1614250639		0.1100615915		0.0513634724				0.0000000115		0.0000000059		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2211360423		1.2732323138		-1.6405353436		-1.5804110803

				0.111		1605.6795939999		0.0330443024		-48.591723187		7206465.99254298		7.2064659925		2.07E+02		1.29E+02		0.1615797465		0.1101959684		0.0513837781				0.0000000115		0.0000000059		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2209234404		1.2730554059		-1.6407795085		-1.5806161953

				0.112		1557.0878708129		0.0330135654		-47.16509261		7208966.7670521		7.2089667671		2.07E+02		1.29E+02		0.1617301837		0.1103273117		0.0514028719				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2207235142		1.2728891219		-1.6410091065		-1.5808089868

				0.113		1509.9227782029		0.0329837007		-45.7778461484		7211318.40563239		7.2113184056		2.07E+02		1.29E+02		0.1618766202		0.1104557949		0.0514208254				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2205355186		1.2727328283		-1.641224995		-1.5809901904

				0.114		1464.1449320545		0.0329546568		-44.4290754761		7213529.67531869		7.2135296753		2.08E+02		1.29E+02		0.1620192873		0.1105815817		0.0514377056				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2203587513		1.2725859292		-1.641427982		-1.5811604979

				0.115		1419.7158565784		0.032926385		-43.1178782206		7215608.83858075		7.2156088386		2.08E+02		1.29E+02		0.162158403		0.1107048271		0.0514535759				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2201925505		1.2724478638		-1.6416188288		-1.5813205601

				0.116		1376.5979783578		0.0328988398		-41.8433594583		7217563.68134661		7.2175636813		2.08E+02		1.29E+02		0.1622941732		0.1108256771		0.0514684961				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2200362927		1.2723181047		-1.6417982523		-1.5814709892

				0.117		1334.7546188994		0.0328719784		-40.6046330356		7219401.53957327		7.2194015396		2.08E+02		1.29E+02		0.1624267922		0.1109442698		0.0514825224				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2198893907		1.2721961559		-1.6419669281		-1.5816123609

				0.118		1294.1499858638		0.0328457605		-39.4008227287		7221129.32442851		7.2211293244		2.08E+02		1.29E+02		0.1625564433		0.1110607357		0.0514957076				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.219751291		1.2720815506		-1.6421254924		-1.5817452168

				0.119		1254.7491631351		0.0328201482		-38.2310632586		7222753.54614645		7.2227535461		2.08E+02		1.29E+02		0.1626832994		0.1111751977		0.0515081017				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2196214727		1.2719738497		-1.6422745442		-1.5818700664

				0.12		1216.5180998765		0.0327951061		-37.094501171		7224280.33661776		7.2242803366		2.08E+02		1.29E+02		0.1628075235		0.111287772		0.0515197515				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2194994449		1.2718726405		-1.6424146478		-1.5819873886

				0.121		1179.4235987054		0.0327706005		-35.9902955957		7225715.47077351		7.2257154708		2.08E+02		1.29E+02		0.1629292695		0.1113985682		0.0515307013				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2193847456		1.2717775344		-1.6425463343		-1.5820976342

				0.122		1143.4333031097		0.0327466001		-34.9176188945		7227064.38682009		7.2270643868		2.08E+02		1.29E+02		0.1630486823		0.1115076896		0.0515409927				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000112		0.0000000058		1.2192769395		1.2716881661		-1.6426701039		-1.5822012271

				0.123		1108.5156842152		0.0327230754		-33.8756572085		7228332.20538047		7.2283322054		2.08E+02		1.29E+02		0.1631658986		0.1116152337		0.0515506649				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2191756169		1.271604192		-1.6427864276		-1.5822985657

				0.124		1074.6400270067		0.0326999985		-32.8636109144		7229523.74759533		7.2295237476		2.08E+02		1.29E+02		0.1632810473		0.1117212926		0.0515597547				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2190803922		1.2715252889		-1.6428957484		-1.5823900249

				0.125		1041.7764160924		0.0326773433		-31.8806949975		7230643.55223548		7.2306435522		2.08E+02		1.29E+02		0.1633942498		0.1118259529		0.0515682969				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2189909023		1.2714511528		-1.6429984837		-1.5824759575

				0.126		1009.8957210949		0.0326550854		-30.9261393499		7231695.89187511		7.2316958919		2.08E+02		1.29E+02		0.1635056206		0.1119292965		0.051576324				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2189068054		1.2713814979		-1.6430950261		-1.5825566948

				0.127		978.969581745		0.0326332016		-29.9991890009		7232684.78817332		7.2326847882		2.08E+02		1.29E+02		0.1636152673		0.1120314004		0.051583867				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2188277799		1.2713160553		-1.6431857452		-1.5826325488

				0.128		948.9703927441		0.0326116702		-29.0991042868		7233614.02630963		7.2336140263		2.08E+02		1.29E+02		0.1637232918		0.1121323373		0.0515909545				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.218753523		1.2712545721		-1.6432709887		-1.5827038127

				0.129		919.8712884574		0.0325904709		-28.2251609651		7234487.16861698		7.2344871686		2.08E+02		1.29E+02		0.1638297896		0.1122321756		0.051597614				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2186837498		1.2711968106		-1.643351084		-1.5827707621

				0.13		891.6461274922		0.0325695846		-27.3766502803		7235307.56745405		7.2353075675		2.08E+02		1.29E+02		0.163934851		0.11233098		0.051603871				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2186181923		1.2711425472		-1.6434263389		-1.5828336565

				0.131		864.2694772119		0.0325489932		-26.5528789843		7236078.37735676		7.2360783774		2.08E+02		1.29E+02		0.1640385609		0.1124288112		0.0516097496				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2185565982		1.2710915716		-1.6434970433		-1.5828927395

				0.132		837.7165982276		0.0325286798		-25.7531693186		7236802.56650701		7.2368025665		2.08E+02		1.29E+02		0.1641409991		0.1125257266		0.0516152725				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2184987303		1.2710436861		-1.6435634696		-1.5829482406

				0.133		811.963428909		0.0325086285		-24.9768589606		7237482.92755499		7.2374829276		2.08E+02		1.29E+02		0.1642422411		0.1126217801		0.051620461				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2184443651		1.2709987047		-1.6436258744		-1.5830003752

				0.134		786.9865699484		0.0324888244		-24.2233009388		7238122.0878297		7.2381220878		2.08E+02		1.29E+02		0.1643423578		0.1127170226		0.0516253352				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2183932927		1.2709564527		-1.6436844989		-1.5830493461

				0.135		762.7632690096		0.0324692534		-23.4918635203		7238722.51897054		7.238722519		2.08E+02		1.29E+02		0.1644414159		0.1128115021		0.0516299139				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2183453154		1.2709167656		-1.64373957		-1.5830953438

				0.136		739.2714054894		0.0324499023		-22.781930074		7239286.54601139		7.239286546		2.08E+02		1.29E+02		0.1645394784		0.1129052635		0.0516342149				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2183002474		1.270879489		-1.6437913012		-1.5831385475

				0.137		716.4894754154		0.0324307588		-22.0928989125		7239816.35594698		7.2398163559		2.08E+02		1.29E+02		0.1646366043		0.1129983494		0.0516382548				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2182579139		1.2708444775		-1.6438398932		-1.5831791257

				0.138		694.3965765029		0.0324118111		-21.4241831149		7240314.00580985		7.2403140058		2.08E+02		1.29E+02		0.1647328494		0.1130907999		0.0516420495				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2182181504		1.2708115945		-1.6438855349		-1.5832172367

				0.139		672.972393388		0.0323930484		-20.7752103339		7240781.43028481		7.2407814303		2.08E+02		1.29E+02		0.1648282662		0.1131826525		0.0516456136				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2181808023		1.2707807116		-1.6439284038		-1.5832530295

				0.14		652.1971830541		0.0323744603		-20.1454225882		7241220.44888639		7.2412204489		2.08E+02		1.29E+02		0.1649229039		0.1132739428		0.0516489611				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2181457241		1.270751708		-1.643968667		-1.583286644

				0.141		632.0517604659		0.0323560371		-19.5342760434		7241632.77272363		7.2416327727		2.08E+02		1.29E+02		0.1650168092		0.1133647042		0.051652105				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2181127791		1.2707244702		-1.6440064814		-1.5833182117

				0.142		612.5174844225		0.0323377698		-18.941240783		7242020.01087496		7.2420200109		2.08E+02		1.29E+02		0.1651100255		0.113454968		0.0516550575				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2180818387		1.2706988915		-1.6440419947		-1.5833478565

				0.143		593.5762436395		0.0323196499		-18.36580057		7242383.67639517		7.2423836764		2.08E+02		1.29E+02		0.1652025942		0.1135447639		0.0516578303				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2180527819		1.2706748717		-1.6440753458		-1.5833756946

				0.144		575.2104430695		0.0323016692		-17.8074526024		7242725.19197493		7.242725192		2.08E+02		1.29E+02		0.1652945539		0.1136341198		0.0516604342				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2180254951		1.2706523164		-1.6441066652		-1.5834018352

				0.145		557.4029904671		0.0322838203		-17.2657072628		7243045.89527239		7.2430458953		2.08E+02		1.29E+02		0.1653859411		0.1137230617		0.0516628793				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2179998712		1.270631137		-1.6441360757		-1.5834263811

				0.146		540.1372832043		0.0322660961		-16.7400878632		7243347.04393547		7.2433470439		2.08E+02		1.29E+02		0.1654767899		0.1138116145		0.0516651754				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2179758099		1.2706112501		-1.6441636926		-1.5834494289

				0.147		523.3971953411		0.0322484899		-16.2301303871		7243629.82033223		7.2436298203		2.08E+02		1.29E+02		0.1655671327		0.1138998014		0.0516673313				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2179532166		1.2705925776		-1.6441896244		-1.5834710693

				0.148		507.167064954		0.0322309954		-15.735383229		7243895.33600588		7.243895336		2.08E+02		1.29E+02		0.1656569997		0.1139876441		0.0516693556				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2179320025		1.2705750458		-1.6442139731		-1.5834913877

				0.149		491.431681725		0.0322136069		-15.2554069322		7244144.6358701		7.2441446359		2.08E+02		1.29E+02		0.1657464195		0.1140751633		0.0516712562				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2179120841		1.2705585855		-1.6442368346		-1.5835104641

				0.15		476.1762747928		0.0321963187		-14.7897739265		7244378.70215948		7.2443787022		2.08E+02		1.29E+02		0.165835419		0.1141623782		0.0516730407				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2178933829		1.2705431317		-1.644258299		-1.583528374

				0.151		461.3865008663		0.0321791257		-14.3380682656		7244598.45814906		7.2445984581		2.08E+02		1.29E+02		0.1659240233		0.1142493072		0.0516747161				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2178758251		1.2705286234		-1.644278451		-1.5835451881

				0.152		447.0484326007		0.032162023		-13.8998853651		7244804.77165614		7.2448047717		2.08E+02		1.29E+02		0.1660122562		0.1143359672		0.051676289				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2178593414		1.2705150032		-1.6442973701		-1.583560973

				0.153		433.1485472356		0.032145006		-13.4748317421		7244998.45833697		7.2449984583		2.08E+02		1.29E+02		0.1661001401		0.1144223745		0.0516777656				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2178438665		1.270502217		-1.6443151312		-1.5835757913

				0.154		419.6737154935		0.0321280704		-13.0625247562		7245180.28478992		7.2451802848		2.08E+02		1.29E+02		0.1661876959		0.1145085441		0.0516791518				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2178293393		1.2704902142		-1.6443318046		-1.5835897016

				0.155		406.6111907374		0.0321112123		-12.6625923529		7245350.97147649		7.2453509715		2.08E+02		1.29E+02		0.1662749434		0.1145944904		0.051680453				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2178157022		1.2704789471		-1.6443474564		-1.5836027592

				0.156		393.9485983845		0.0320944276		-12.2746728095		7245511.19547048		7.2455111955		2.08E+02		1.29E+02		0.1663619012		0.1146802266		0.0516816745				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.217802901		1.2704683711		-1.6443621488		-1.583615016

				0.157		381.673925575		0.0320777131		-11.8984144837		7245661.5930454		7.245661593		2.09E+02		1.29E+02		0.1664485866		0.1147657656		0.0516828211				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177908849		1.2704584439		-1.64437594		-1.5836265208

				0.158		369.7755110913		0.0320610651		-11.5334755656		7245802.76210936		7.2458027621		2.09E+02		1.29E+02		0.1665350163		0.114851119		0.0516838973				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177796062		1.2704491262		-1.6443888848		-1.5836373193

				0.159		358.2420355257		0.0320444807		-11.1795238333		7245935.26449641		7.2459352645		2.09E+02		1.29E+02		0.1666212055		0.1149362981		0.0516849074				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177690199		1.2704403807		-1.644401035		-1.5836474545

				0.16		347.0625116923		0.0320279568		-10.8362364115		7246059.62812249		7.2460596281		2.09E+02		1.29E+02		0.1667071688		0.1150213133		0.0516858554				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177590839		1.2704321726		-1.6444124387		-1.583656967

				0.161		336.2262752808		0.0320114907		-10.5032995345		7246176.34901409		7.246176349		2.09E+02		1.29E+02		0.1667929198		0.1151061746		0.0516867452				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177497585		1.2704244691		-1.6444231417		-1.5836658946

				0.162		325.7229757463		0.0319950797		-10.1804083131		7246285.89321682		7.2462858932		2.09E+02		1.29E+02		0.1668784714		0.1151908911		0.0516875803				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177410065		1.2704172394		-1.6444331865		-1.5836742732

				0.163		315.5425674332		0.0319787215		-9.8672665054		7246388.69859104		7.2463886986		2.09E+02		1.29E+02		0.1669638357		0.1152754716		0.051688364				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177327929		1.2704104546		-1.6444426133		-1.5836821361

				0.164		305.6753009278		0.0319624136		-9.563586292		7246485.17650103		7.2464851765		2.09E+02		1.29E+02		0.1670490239		0.1153599244		0.0516890995				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177250849		1.2704040875		-1.6444514599		-1.5836895149

				0.165		296.1117146358		0.031946154		-9.2690880552		7246575.71340406		7.2465757134		2.09E+02		1.29E+02		0.1671340468		0.1154442571		0.0516897897				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177178515		1.2703981126		-1.6444597617		-1.5836964393

				0.166		286.8426265806		0.0319299406		-8.9835001628		7246660.67234505		7.2466606723		2.09E+02		1.29E+02		0.1672189143		0.1155284769		0.0516904374				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177110638		1.2703925059		-1.6444675521		-1.5837029369

				0.167		277.8591264178		0.0319137715		-8.7065587566		7246740.3943625		7.2467403944		2.09E+02		1.29E+02		0.1673036358		0.1156125908		0.0516910451				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2177046945		1.2703872449		-1.6444748622		-1.5837090339

				0.168		269.1525676612		0.0318976448		-8.4380075442		7246815.19981087		7.2468151998		2.09E+02		1.29E+02		0.1673882203		0.115696605		0.0516916153				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.217698718		1.2703823085		-1.6444817214		-1.5837147548

				0.169		260.714560117		0.031881559		-8.1775975968		7246885.38960414		7.2468853896		2.09E+02		1.29E+02		0.1674726761		0.1157805257		0.0516921504				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176931103		1.2703776766		-1.6444881574		-1.5837201226

				0.17		252.5369625202		0.0318655124		-7.9250871499		7246951.24638552		7.2469512464		2.09E+02		1.29E+02		0.1675570108		0.1158643584		0.0516926524				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176878488		1.2703733308		-1.6444941961		-1.583725159

				0.171		244.6118753703		0.0318495035		-7.6802414097		7247013.03562727		7.2470130356		2.09E+02		1.29E+02		0.167641232		0.1159481086		0.0516931235				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176829122		1.2703692534		-1.6444998618		-1.5837298842

				0.172		236.9316339606		0.0318335309		-7.442832363		7247071.00666512		7.2470710067		2.09E+02		1.29E+02		0.1677253465		0.1160317811		0.0516935654				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176782807		1.2703654281		-1.6445051774		-1.5837343174

				0.173		229.4888015977		0.0318175933		-7.2126385918		7247125.39367079		7.2471253937		2.09E+02		1.29E+02		0.1678093608		0.1161153808		0.05169398				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176739355		1.2703618393		-1.6445101644		-1.5837384765

				0.174		222.2761630059		0.0318016896		-6.9894450927		7247176.4165666		7.2471764166		2.09E+02		1.29E+02		0.167893281		0.1161989121		0.0516943689				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176698591		1.2703584725		-1.6445148429		-1.5837423783

				0.175		215.2867179131		0.0317858184		-6.7730430998		7247224.28188529		7.2472242819		2.09E+02		1.29E+02		0.1679771128		0.116282379		0.0516947338				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.217666035		1.270355314		-1.6445192318		-1.5837460385

				0.176		208.5136748133		0.0317699787		-6.563229912		7247269.18357851		7.2472691836		2.09E+02		1.29E+02		0.1680608616		0.1163657855		0.0516950761				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176624477		1.2703523512		-1.644523349		-1.5837494721

				0.177		201.9504449013		0.0317541696		-6.3598087256		7247311.3037769		7.2473113038		2.09E+02		1.29E+02		0.1681445324		0.1164491353		0.0516953972				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176590826		1.2703495719		-1.6445272111		-1.583752693

				0.178		195.5906361757		0.03173839		-6.1625884693		7247350.81350469		7.2473508135		2.09E+02		1.29E+02		0.1682281301		0.1165324318		0.0516956983				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.217655926		1.2703469649		-1.6445308339		-1.5837557143

				0.179		189.4280477064		0.031722639		-5.9713836446		7247387.87335143		7.2473878734		2.09E+02		1.29E+02		0.168311659		0.1166156782		0.0516959808				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176529652		1.2703445196		-1.644534232		-1.5837585482

				0.18		183.4566640618		0.0317069158		-5.7860141698		7247422.63410349		7.2474226341		2.09E+02		1.29E+02		0.1683951235		0.1166988776		0.0516962458				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.217650188		1.270342226		-1.6445374193		-1.5837612062

				0.181		177.670649892		0.0316912196		-5.6063052279		7247455.23733771		7.2474552373		2.09E+02		1.29E+02		0.1684785273		0.116782033		0.0516964944				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176475833		1.2703400747		-1.6445404088		-1.5837636993

				0.182		172.0643446641		0.0316755495		-5.4320871185		7247485.81597932		7.247485816		2.09E+02		1.29E+02		0.1685618743		0.1168651468		0.0516967275				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176451402		1.2703380571		-1.6445432127		-1.5837660375

				0.183		166.6322575456		0.031659905		-5.2631951134		7247514.49482641		7.2475144948		2.09E+02		1.29E+02		0.1686451678		0.1169482217		0.0516969461				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.217642849		1.2703361648		-1.6445458423		-1.5837682304

				0.184		161.3690624322		0.0316442854		-5.0994693161		7247541.39104288		7.247541391		2.09E+02		1.29E+02		0.1687284112		0.1170312601		0.0516971511				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176407002		1.2703343902		-1.6445483085		-1.5837702871

				0.185		156.2695931161		0.03162869		-4.9407545248		7247566.61462176		7.2475666146		2.09E+02		1.29E+02		0.1688116076		0.1171142642		0.0516973434				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.217638685		1.2703327259		-1.6445506213		-1.5837722158

				0.186		151.3288385914		0.0316131182		-4.7869000991		7247590.26882056		7.2475902688		2.09E+02		1.29E+02		0.1688947597		0.117197236		0.0516975237				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176367952		1.2703311652		-1.6445527902		-1.5837740245

				0.187		146.5419384922		0.0315975695		-4.6377598307		7247612.45057052		7.2476124506		2.09E+02		1.29E+02		0.1689778704		0.1172801776		0.0516976928				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176350231		1.2703297016		-1.6445548241		-1.5837757206

				0.188		141.9041786616		0.0315820433		-4.493191816		7247633.25086114		7.2476332509		2.09E+02		1.29E+02		0.1690609421		0.1173630908		0.0516978513				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176333613		1.2703283292		-1.6445567313		-1.583777311

				0.189		137.4109868455		0.0315665393		-4.3530583345		7247652.75510156		7.2476527551		2.09E+02		1.29E+02		0.1691439773		0.1174459772		0.051698				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.217631803		1.2703270423		-1.6445585197		-1.5837788024

				0.19		133.057928511		0.0315510568		-4.2172257281		7247671.04346011		7.2476710435		2.09E+02		1.29E+02		0.1692269781		0.1175288387		0.0516981394				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176303419		1.2703258357		-1.6445601966		-1.5837802008

				0.191		128.8407027829		0.0315355955		-4.0855642851		7247688.19118338		7.2476881912		2.09E+02		1.29E+02		0.1693099468		0.1176116766		0.0516982701				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176289719		1.2703247043		-1.6445617689		-1.583781512

				0.192		124.7551384978		0.031520155		-3.9579481272		7247704.26889605		7.2477042689		2.09E+02		1.29E+02		0.1693928852		0.1176944925		0.0516983927				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176276874		1.2703236435		-1.6445632431		-1.5837827413

				0.193		120.7971903707		0.0315047349		-3.8342550987		7247719.34288261		7.2477193429		2.09E+02		1.29E+02		0.1694757953		0.1177772877		0.0516985076				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176264831		1.2703226489		-1.6445646253		-1.5837838939

				0.194		116.962935272		0.0314893348		-3.71436666		7247733.47535194		7.2477334754		2.09E+02		1.29E+02		0.1695586787		0.1178600634		0.0516986153				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176253541		1.2703217165		-1.6445659211		-1.5837849745

				0.195		113.248568612		0.0314739544		-3.598167783		7247746.72468607		7.2477467247		2.09E+02		1.29E+02		0.1696415372		0.1179428208		0.0516987163				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176242955		1.2703208423		-1.644567136		-1.5837859876

				0.196		109.6504008291		0.0314585933		-3.4855468497		7247759.14567372		7.2477591457		2.09E+02		1.29E+02		0.1697243722		0.1180255612		0.051698811				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176233032		1.2703200228		-1.6445682749		-1.5837869373

				0.197		106.1648539793		0.0314432513		-3.3763955542		7247770.78972977		7.2477707897		2.09E+02		1.29E+02		0.1698071852		0.1181082854		0.0516988998				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176223729		1.2703192545		-1.6445693425		-1.5837878276

				0.198		102.7884584252		0.0314279281		-3.2706088058		7247781.70510146		7.2477817051		2.09E+02		1.29E+02		0.1698899775		0.1181909945		0.051698983				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176215009		1.2703185343		-1.6445703434		-1.5837886622

				0.199		99.5178496193		0.0314126234		-3.1680846372		7247791.93706203		7.2477919371		2.09E+02		1.29E+02		0.1699727505		0.1182736895		0.051699061				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176206834		1.2703178593		-1.6445712816		-1.5837894446

				0.2		96.3497649822		0.031397337		-3.0687241126		7247801.52809264		7.2478015281		2.09E+02		1.29E+02		0.1700555053		0.1183563712		0.0516991341				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176199172		1.2703172265		-1.644572161		-1.5837901779

				0.201		93.2810408696		0.0313820685		-2.9724312406		7247810.51805327		7.2478105181		2.09E+02		1.29E+02		0.170138243		0.1184390404		0.0516992026				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176191989		1.2703166333		-1.6445729853		-1.5837908653

				0.202		90.308609629		0.0313668179		-2.8791128883		7247818.94434322		7.2478189443		2.09E+02		1.29E+02		0.1702209647		0.1185216979		0.0516992668				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176185257		1.2703160774		-1.6445737579		-1.5837915096

				0.203		87.4294967407		0.0313515848		-2.7886786979		7247826.84205183		7.2478268421		2.09E+02		1.29E+02		0.1703036714		0.1186043444		0.0516993271				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176178948		1.2703155563		-1.6445744821		-1.5837921134

				0.204		84.6408180427		0.0313363691		-2.7010410063		7247834.24410014		7.2478342441		2.09E+02		1.29E+02		0.170386364		0.1186869805		0.0516993835				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176173034		1.2703150679		-1.6445751608		-1.5837926794

				0.205		81.9397770364		0.0313211707		-2.616114766		7247841.1813738		7.2478411814		2.09E+02		1.29E+02		0.1704690434		0.1187696071		0.0516994364				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176167492		1.2703146102		-1.6445757969		-1.5837932098

				0.206		79.3236622705		0.0313059892		-2.5338174692		7247847.68284802		7.2478476828		2.09E+02		1.29E+02		0.1705517104		0.1188522245		0.0516994859				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176162297		1.2703141813		-1.644576393		-1.5837937069

				0.207		76.7898448012		0.0312908245		-2.4540690735		7247853.77570479		7.2478537757		2.09E+02		1.29E+02		0.1706343657		0.1189348334		0.0516995324				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.217615743		1.2703137793		-1.6445769517		-1.5837941728

				0.208		74.3357757277		0.0312756766		-2.3767919296		7247859.48544309		7.2478594854		2.09E+02		1.29E+02		0.1707170102		0.1190174343		0.0516995759				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176152868		1.2703134026		-1.6445774752		-1.5837946093

				0.209		71.9589837981		0.0312605452		-2.3019107114		7247864.83598225		7.247864836		2.09E+02		1.29E+02		0.1707996444		0.1191000277		0.0516996167				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176148593		1.2703130496		-1.6445779658		-1.5837950184

				0.21		69.6570730867		0.0312454302		-2.2293523481		7247869.84975914		7.2478698498		2.09E+02		1.29E+02		0.170882269		0.1191826141		0.0516996549				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176144588		1.2703127188		-1.6445784255		-1.5837954018

				0.211		67.4277207386		0.0312303314		-2.1590459577		7247874.54781932		7.2478745478		2.09E+02		1.29E+02		0.1709648846		0.1192651939		0.0516996907				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176140834		1.2703124088		-1.6445788563		-1.583795761

				0.212		65.2686747808		0.0312152487		-2.0909227832		7247878.94990266		7.2478789499		2.09E+02		1.29E+02		0.1710474917		0.1193477674		0.0516997243				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176137317		1.2703121184		-1.6445792599		-1.5837960976

				0.213		63.1777519977		0.0312001821		-2.0249161296		7247883.0745238		7.2478830745		2.09E+02		1.29E+02		0.1711300909		0.1194303352		0.0516997557				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176134022		1.2703118463		-1.6445796381		-1.583796413

				0.214		61.152835868		0.0311851314		-1.9609613041		7247886.93904757		7.247886939		2.09E+02		1.29E+02		0.1712126827		0.1195128975		0.0516997852				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176130935		1.2703115913		-1.6445799925		-1.5837967084

				0.215		59.1918745639		0.0311700964		-1.8989955566		7247890.5597599		7.2478905598		2.09E+02		1.29E+02		0.1712952675		0.1195954547		0.0516998128				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176128042		1.2703113524		-1.6445803244		-1.5837969853

				0.216		57.2928790073		0.0311550771		-1.8389580225		7247893.95193436		7.2478939519		2.09E+02		1.29E+02		0.1713778457		0.1196780071		0.0516998386				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176125332		1.2703111286		-1.6445806355		-1.5837972446

				0.217		55.4539209848		0.0311400734		-1.7807896676		7247897.12989458		7.2478971299		2.09E+02		1.29E+02		0.1714604179		0.119760555		0.0516998628				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176122793		1.2703109189		-1.6445809269		-1.5837974876

				0.218		53.6731313172		0.0311250852		-1.7244332336		7247900.10707297		7.2479001071		2.09E+02		1.29E+02		0.1715429842		0.1198430987		0.0516998855				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176120414		1.2703107225		-1.6445811999		-1.5837977153

				0.219		51.9486980836		0.0311101124		-1.6698331862		7247902.89606568		7.2479028961		2.09E+02		1.29E+02		0.1716255452		0.1199256384		0.0516999068				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176118186		1.2703105385		-1.6445814556		-1.5837979285

				0.22		50.2788648974		0.0310951549		-1.6169356638		7247905.50868434		7.2479055087		2.09E+02		1.29E+02		0.1717081012		0.1200081745		0.0516999267				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176116099		1.2703103661		-1.6445816951		-1.5837981283

				0.221		48.6619292336		0.0310802126		-1.5656884282		7247907.95600453		7.247907956		2.09E+02		1.29E+02		0.1717906524		0.120090707		0.0516999454				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176114144		1.2703102047		-1.6445819195		-1.5837983154

				0.222		47.0962408054		0.0310652855		-1.5160408168		7247910.24841131		7.2479102484		2.09E+02		1.29E+02		0.1718731991		0.1201732363		0.0516999628				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176112312		1.2703100534		-1.6445821297		-1.5837984907

				0.223		45.5801999886		0.0310503735		-1.4679436957		7247912.39564198		7.2479123956		2.09E+02		1.29E+02		0.1719557417		0.1202557625		0.0516999792				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176110597		1.2703099117		-1.6445823266		-1.5837986548

				0.224		44.1122562929		0.0310354765		-1.4213494144		7247914.40682616		7.2479144068		2.09E+02		1.29E+02		0.1720382803		0.1203382858		0.0516999945				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.217610899		1.2703097791		-1.644582511		-1.5837988086

				0.225		42.6909068785		0.0310205944		-1.3762117622		7247916.29052344		7.2479162905		2.09E+02		1.29E+02		0.1721208153		0.1204208064		0.0517000089				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176107485		1.2703096548		-1.6445826837		-1.5837989526

				0.226		41.3146951163		0.0310057272		-1.3324859252		7247918.05475873		7.2479180548		2.09E+02		1.29E+02		0.1722033469		0.1205033246		0.0517000223				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176106076		1.2703095384		-1.6445828455		-1.5837990875

				0.227		39.9822091911		0.0309908749		-1.290128445		7247919.7070554		7.2479197071		2.09E+02		1.29E+02		0.1722858753		0.1205858403		0.0517000349				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176104755		1.2703094294		-1.644582997		-1.5837992139

				0.228		38.6920807461		0.0309760373		-1.2490971784		7247921.25446637		7.2479212545		2.09E+02		1.29E+02		0.1723684006		0.1206683538		0.0517000467				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176103519		1.2703093273		-1.6445831389		-1.5837993322

				0.229		37.4429835677		0.0309612144		-1.2093512582		7247922.70360337		7.2479227036		2.09E+02		1.29E+02		0.1724509231		0.1207508653		0.0517000578				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176102361		1.2703092317		-1.6445832718		-1.583799443

				0.23		36.2336323095		0.0309464062		-1.1708510555		7247924.06066431		7.2479240607		2.09E+02		1.29E+02		0.1725334429		0.1208333748		0.0517000681				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176101277		1.2703091421		-1.6445833962		-1.5837995467

				0.231		35.0627812541		0.0309316125		-1.1335581428		7247925.33145895		7.2479253315		2.09E+02		1.29E+02		0.1726159603		0.1209158825		0.0517000778				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176100262		1.2703090583		-1.6445835127		-1.5837996439

				0.232		33.9292231113		0.0309168335		-1.0974352581		7247926.52143312		7.2479265214		2.09E+02		1.29E+02		0.1726984753		0.1209983884		0.0517000869				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176099311		1.2703089798		-1.6445836218		-1.5837997349

				0.233		32.8317878532		0.0309020689		-1.0624462705		7247927.63569126		7.2479276357		2.09E+02		1.29E+02		0.1727809881		0.1210808928		0.0517000954				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176098421		1.2703089063		-1.644583724		-1.5837998201
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				0.244		22.8435480759		0.0307406041		-0.7431066733		7247936.07116902		7.2479360712		2.09E+02		1.29E+02		0.1736885188		0.1219883591		0.0517001597				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176091682		1.2703083497		-1.6445844975		-1.583800465
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				0.264		11.7542105225		0.0304513623		-0.3859994971		7247941.85179228		7.2479418518		2.09E+02		1.29E+02		0.1753382969		0.1236380932		0.0517002037				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176087063		1.2703079683		-1.6445850275		-1.583800907
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				0.268		10.2836311096		0.0303941692		-0.3383422338		7247942.33680148		7.2479423368		2.09E+02		1.29E+02		0.175668233		0.1239680255		0.0517002074				0.0000000115		0.000000006		0.000000011		0.0000000056		0.0000000113		0.0000000058		1.2176086676		1.2703079363		-1.644585072		-1.5838009441
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