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SPLE_10MICRONS

For the first time, I tried to put the thin part on the system, checking the effects of the changing of section.
For that [ used the same main geometry, with the width of the 10 microns part at 0.5mm. In order to mesh
this geometry, I used the SWEEP function, but tricking a little, as following:

As the usual SWEEP did not work (Warning box: error limits) even when it was giving a good mesh,
when as on the other hand the SMART MESHING like the MAPPED MESHING gave irregular meshing, I
changed the defaults settings by: -

Preprocessor > checking ctrls > toggle checks > Aspect ration test OFF.

This manipulation eliminated the Error message, and I ran the solution in LINEAR. During the resolution,
none error were detected, and the results made sense according the previous ones. So far, I will keep this
configuration as long as I consider the meshing good enough to make the resolution.

So, the LINEAR SOLUTION settings:

Load applied:
-6.667¢6 Pa on the bottom part (equivalency for 1N)

SOLUTION > Sol’n control
Small displacement static
Time at end of loadstep: 1

Number of substeps: 10
Max nber of substeps: 10
Min nber of substeps: 1

Max disp: 0.493e-5m
Stress Max:  0.328e+8 Pa

NOTE: the NON LINEAR resolution gives the same kind of deformation with a light difference in the

result.
NON LINEAR resolution: Max disp= 0.495e-5 m
Max stress= 0.329¢+8 Pa

It makes sense, which shows that so far we can keep this mesh.




Sample 10 Microns with transition,

In order to have the behavior of the sample according the nature of the-transition between the two section,
we will try to apply the same efforts than before but different kinds of transition.

First test:
Transition radio: 10e-6 m (fillet),
Mesh: SOLID45 mapped (after concatenation) on the transition parts,

Sweeped on the regular parts,
Negative pressure on the bottom of 6.667¢6 Pa

To pull out a result from this simulation, I changed the solution parameters on Sol’n control:

BASIC,
- Large displacement Static
- Time Control: 1
10
10
1
SOL’'N OPTIONS

Pre-Condition CG (accuracy)

NONLINEAR
Line search: on
DOF solution predictor: On for all substeps

SOLUTION IS DONE, but with a Warning message
Warning : the calculated reference FORCE CONVERGENCE VALUE =3.7.. .E-3isless than 1E-2a
threshold zero, a value of 1E-2 or specified MINREF is used. Check results carefully.

The result is:




{
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Disp Max: 0.492¢-5 m
Stress Max: 0.374e+8 Pa

"307Ee0%

L S02E+07

As we can see on the results, they are similar from the previous ones (without transition), but there is
nonsense on the stress result, which means that I will need another test to check this result.

Second test:
Radio transition: 20 Microns

Same conditions.

NOTE. I disabled the Aspect Ratio test
Solution parameters:

BASIC,

Small displacement

1

10

10

1

SOLUTION IS DONE

Disp Max: 0.483e-5 m
Stress Max: 0.315¢+8 Pa

The distribution of the stress and the results
follow the expected (Less Max stress).
I think more tests are necessary.

NOTE: the resolution in non-linear gives the same kind of results with just a small difference.
Max Disp: 0.485e-5m

Max Stress: 0.316e+8 Pa

The shape of the distributions is the same.




In order to check the previous results, I sent the first mesh of the radio of 10 Microns with the same kind of
mesh, i.e. disabling the aspect ration test.

The result I obtained was still above the Max Stress of the sample without transition, but less. During the
resolution, a Warning message was shown up, saying that a given number of the selected elements have
not been performed. Which Ieads me to think that the result must be considered carefully. However I find
this result more acceptable.

Let see the parameters and the comparison between the results of the two meshes:
Aspect ration test Off
Small displacement static

Usual parameters

RESULT

EDAL SSLUTIEY
RVEAL POLTTIGY

Second mesh
Disp Max: 0.490e-5 m
Stress Max: 0.335e+8 Pa

NOTE: exactly the same result with a nonlinear resolution:
Disp Max: 0.490e-5 m
Stress Max: 0.335e+8 Pa

Notice the deformation along the edge. I don’t know how far we can trust this picture of the deformation of
the sample. Indeed, there is a big difference between this shape and the usual one. However the result keeps

giving a good description.

We can see also some kind of concentration of the stress, distinct from the 20Microns radio. This
distribution could explain the fact that the stress Max on this configuration is barely greater.




Let see now the comparison for the SAME sample and the same geometry, but with different Mesh, the
distribution of the stress:

Mesh2 (without Aspect ratio test, less elements) Mesh1 (more elements but Warning
message on the FORCE CONVERGENCE

VALUE)
Need more tests.

Next step, I tried with a constant slope in the transition.

For the same reasons, I disabled the Aspect ratio checking. The resolution in Linear is elean and fast while

the non linear study never finished (with a wide bunch of parameters). The usual Warning message is |
“Unexpected error (segmentation violation) ...”. It can be caused by the tiny deformation of the system
under this effort. However, the result makes sense, having an improvement according to the non-transition
shape as well for the disp Max and the Stress Max.

We can compare also to the 20 Microns radio, and we can notice that there is less displacement Max for the
constant slope shape, but the Stress max of 20 Microns is lower.

Meshing:
SOLID45, mapped
Disabled Aspect ratio

Parameters: |
Small displacement |
Usual parameters

Max Disp: 0.477e-5 m
Max Stress: 0.317e+8 Pa




We can see that the distribution of the effort is pretty smooth, which can show that the hypothesis of the
concentration of stress in the 10Microns could be the explanation of the increasing of the Max Stress.

The result in Non linear resolution gives barely the same result, while the resolution did not give any
Warning message.

Large displacement: Max disp: 0.47%-5 m
Max stress: 0.317e+8 Pa

NOTE: there is no great difference between the distributions of the stress.

CONCLUSION: -

The simulation seems to be pretty accurate in spite of the incoherency of 10 microns transition, which gives
a Max stress greater than the one given WITHOUT transition radio. This result can be explained by a
concentration of the stress, but I am still thinking that it is not enough as an explanation. To try to show out
the evidence of the truth ness or the false ness of this theory, I will send simulations in a range of radio
between 20 Microns and 10 Microns.

We can also pretend that the best shape on the transition between 50 Microns and 10 Microns stands the 20
Microns radio, even though the constant slope transition section gives roughly the same results. However is
easier to put a radio transition on a sample than a constant slope, which in machinery operating will cause
for sure little gaps and cracks initiating.




TEST 12-18 MICRONS

I realized today that I was using a bad Young Modulus from the beginning. It is not really as long I don’t
try to do the VERY good simulation. This part will be used to verify if the result with 10 Microns transition
is correct. Indeed, the Max Stress in this sample is greater than the one without transition, which is not
normal given that smooth transitions in the geometry was supposed to improved the resistance. That is why
will be tried a wide range of transition radio (20 to 10 by 2) to check if there is some continuity in this
result.

12 Microns -
NODAL SOLUTION ' & Disp Max:
STEP=1 i 2
SUB =10 ! y 1513 0.48%-5 m
TIEE-1 i
SEQV (aYG;
DIX =.489E-0S
SH =, 183E+07
sMX - s28pe08 Stress Max:
0.328e+8 Pa
{183E+07 .
... LA
14 Microns
H " T
SvAL SOLUTION ANSYS .
SEP 18 2062 Disp Max:
08:52:34
) 0.487e-5m
Stress Max:
0.322e+8 Pa

8 5 L 221E408 . 2598408
L LEOE08 { . 153E+08 L 2558H0Y L 32EEH08




16 Microns

NODAL SOLUTION

STEP=1
SUB =10

TIHE=1

SEQY (AYG)
DMX =.486E-05
SMN =, 191E+407
SHY. =. 3188408

- LASE+00

18 Microns

HODAL SOLUTIOH

STEP=1
SUB -0

TIME=1

SEGY (AVG)
DHX =.485E-05
SHE =.1882+07
SHX ».322E+08

" 188E407

< CIBEHDE

21E+05

. 254403

Disp Max:
0.486e-5m

Stress Max:
0.318e+8 Pa

Disp Max:
0.485e-5 m

Stress Max:
0.322e+8 Pa
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e T top-bottom [0C]

ml + m2 * exp((-M0)m3)+m4* exp((-M0)/m5); m1 = 10.5; m2 = -8.7;m3=238;m4=-1.8;m5£43

data-mike.text 3:25:00 PM 6/27/02 -

SO N -
12 1
10 b .......................................................... o ... P .
; e -
- e ® -. 2
o ®
L N 3
¥ ] i
: . L @ d AN SRR SR S
: e
4 .
. 8 e S ,s e
- | o : .
— ) .« H

. : y =m1 + m2 * exp((-M0)/m3)+...
6 e Value Error
- § ? m1 10.337| 0.010336
I | ‘ m2 79.3782| 0.049545
1 f m3 214.49 15013
R R S ma 1.8014| 0.056099
S : m5 42974 | 1.4624
2 : Chisq 0.0035255 NA
? R 0.99999 NA

T top-bottom [0C]
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- & T op-bottom [0C]

data-mike.text

ml + 8.7* exp((-MO+m2)/m3)-.1* exp((-MO+m4)/m5); m1 = 2.5; m2 = 700;m3=238;m4=800;m5=42

l\]'lll!illll‘l

|

I R S I [ i

y =m1 + 8.7 exp((-MO+m2)/m...

Value

Error

mt

2.888

0.012694

m2

729.44

Sosas

) m3

208.62

2.2329

874.86

10.412

51.936

2.7791

0.0028842

NA

0.99999

NA
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Radiation Polynomial Coefficients

’

1.%e-8
9.1le-10
9.6e-12
1.05

Rad Loss
Rad Loss
Rad Loss
Rad Loss
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; User config

therm01l5
therm014
= Heatr020

In Use Hot Therm
In Use Cold Therm
Heater
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Seqﬁence File: PowerScatter.seq

1: Set Temperature 200.00K at 20.00K/min. Fast Settle

2: Wait For Temperature,

Delay 0 secs, No Action

3: LogData Start New 5.00 1073741823 1073741823 1073741823 "C:\cryolab\07-19
-2002\LogPpmsSeqg.dat"” "Power Scatter from 200K to 10K (10mW - 0.0lmW) in

3 Steps" m"nie

4: Scan Temp from

5: TTO Single
10mA

6: TTO Single
10mA

7: TTO Single
10mA

8: TTO Single
10mA

9: TTO Single
10mA

10: TTO Single
10mA

11: TTO Single
10mA

12: End Scan

13: LogData Stop ""

200.0K to 10.

dT Measure K

dT Measure K

dT Measure K

dT Measure K

dT Measure K

dT Measure K

dT Measure K

0K at
init=

init=

init=

init=

init=

inits=

init=

20.0K/min; in 3 steps, Uniform, Fast
10mW, 300sec max= 50mW, 1430sec, 500uv,

10mW, 300sec max= 50mW, 1430sec, 500uv,
10mW, 300sec max= 50mW, 1430sec, 500uVv,
10mW, 300sec max= 50mW, 1430sec, 500uV,
10mW, 300sec max= 50mW, 1430sec, 500uV,
10mW, 300sec max= 50mW, 1430sec, 500uV,

10mW, 300sec max= 50mW, 1430sec, 500uV,

14: Set Temperature 300.00K at 20.00K/min. Fast Settle

Shutdown Temperature Controller




WP

e R

(M) Leseq

) 1 Bleg




Conductivity (W/K-m)

-
N

-
o

100 160
Sample Temperature (K)

¢ 200K

m 100K
10K

X FIT 200K

X FIT 100K

o FIT 10K




g oW N>

N -

o g A wWwN =

Temperature
208.2939038
206.8183907
205.2663229
203.6046597
201.8336618

122.6366997
116.6720731
109.2679628

48,44920301
43.27157417
38.40353791
31.83781047
23.77258506
10.18115854
10.26398725

Avg. Cold
199.9822693
199.9837189
199.9843903

199.9828339

199.9826202

104.8594055
104.8692017
104.8185883

10.0144215
10.0045223
10.0037146
10.0044765
10.0045452

10.004591
10.0040903

Avg. Hot
226.7397308
222.0238495
217.058136
211.7086334
205.9885864

160.8986511
142.2724152
119.037384

120.6443481
106.0666351
92.25457
73.509407
50.6388245
10.5699968
10.8391409

0.049148
-0.0025551
0.01814
0.007735
-0.020591

-0.1533
-0.17879
0.030778

-7.8137
-16.317
-12.186
-11.658
-5.4543
-1.841
-0.0039796

0.0075316
0.0024013
0.0037137
0.0028769

0.00066737

0.0032082
0.0030673
0.013584

2.1509
4.6236
3.2098
3.3345
1.2222
0.37976
0.0007751

148.32
25.098
23.896
18.146
10.819

41.394
44,782
34.44

239.93
265.7
549.07
1060.6
290.32
258.17
-2.0355

263.94
0.020317
0.055982

0.0424
4.85E-03

0.039434
9.80E-03
5.07E-01

1.90E+03

1594.6
1.75E+04
1.71E+05
2.29E+03
2.26E+03
7.18E+01

391.87

476.1
469.08
471.09
483.34

824.32
820.87
749.96

478.23
907.91
707.99
617.85
452.66
250.04

73.94

35.281
0.43089
0.93386
0.93235
0.25535

0.66813
0.31954
56713

468.44
887.87
1413.2
2860.5
364.81
173.58
99.245

-8.4673
-5.361
-1.8894

-8.8929
-3.3767
-5.5862

-195.8
-182.41
-478.8
-999.31
-247.37
-232.38
2.6744

263.93
0.02423
0.17632
0.11077

5.75E-03,

0.035659
2.00E-02
5.04E-01

1.91E+03

1598.8
1.756E+04
1.71E+05
2.29E+03
2.26E+03
7.18E+01

353.71
60.597
77.012
80.982
61.928

199.73
56.959
289.73

379.97
680.51
627.34
583.73
371.82
213.59
68.415

-

37.266 3.3046 0.9999
0.56343 0.7342 0.99998
1.8404 1.6848 0.99993
2.0974 0.78353 0.99994
0.37126 0.035846 0.99999
1.0971 0.51683 1
0.65554 0.87979 1
15.212 7.1496 0.99992
405.32 689.8 0.99413
790.44 1812.2 0.99629
1343.8 1706.5 0.99538
2815.7 1259.7 0.99497
330.37 1076.2 0.99291
164.43 399.47 0.99237
72,995 0.00073555 0.9996

Heater Power

0.009965554
0.007974004
0.005998767
0.003998828
0.001998749

0.009970868
0.005997643
0.001998746

-0.009961674

0.007763731
0.005996897
0.003999098
0.001999189
0.00001
1.4994E-05




20.4
16.777
13.054
9.0053
4.6525

41.381
28.061
10.951

67.479
58.998
50.908
39.492
26.139
0.42981
0.63557

0.010397
0.00065702
0.00038932
0.00038144
0.00028137

0.0019663
0.0021059
0.00070452

0.0093825
0.013348
0.011401

0.01238
0.0061764
0.00031222
0.00028423

-32.7
-20.753

-15.65
-11.045
-5.5359

-45.844
-30.798
-11.902

-51.061
-41.766
-32.523
-29.366
-13.593
-0.57909
-3.2005

0.38799
0.0072663
0.0037971
0.0034456
0.0018545

0.013178
0.011316
0.0032282

0.070153
0.069511
0.068916
0.12361
0.060157
20088
9779.9

403.5
404 .47
422.59
442.85
464.29

565.32
627.96
704.81

592.27
611.25
643.37
550.64
436.47
46.712
43.466

2.7411

0.13674

0.1044

0.14576
0.18725

0.20445
0.32006
0.28294

0.9586
1.4432
1.7652
2.4081
21212
3147.3
751.77

4.0279
2.6211
2.0852
0.90005

4.9483
3.2262
1.2178

-14.616
-14.326
-12.889
-100.78

-10.62
0.13577

2.5768

7.42

0.64138
0.0073109
0.0039098
0.0036256
0.0020392

0.019225
0.018511
0.0051905

0.15577
0.12617
0.094235
5.6788
0.080251
20088
9779.9

106.35
69.592
68.739
68.708
66.703

56.151
55.038
63.012

65.187
48.127
69.078
51.176
48.674

46.87
42.955

12.472
0.21718
0.18228
0.21837
0.28067

0.43779
0.62869
0.53707

1.132
0.83182
1.0151
1.2234
0.73701
9993
1007.5

6.7787

0.030526
0.0098989
0.0098652
0.0030083

0.67915
0.66388
0.056871

14.001
28.52

17.8
28.377
9.3946
0.00034286

0.00020182 .

0.99975

1
1

PR

1
0.99999
1

0.99993
0.99983
0.99984
0.99948
0.99948
0.99978

0.99993
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~Temperature (K)

FIT #1

20

10 .

500

1000

y = m1+m2*exp(-M0O/m3)+m4*exp...
Value Error
m1 0.049148 0.0075316
m2 148.32 263.94
'm3 391.87 35.281
m4 -130.46 263.93 ||
353.71 37.266
3.3046 NA
0.9999 NA
1500 2000 2500 3000 3500

Tlme (sec.)
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Time (sec.)

[# Fit #1 - Cooling |

i
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Temperature (K)

25

20

10 ~

FIT #1 -

15

y =m1 + m2*exp(-M0/m3)+m4~e...

Value

Error

#1

m1

20.4

0.010397

m?2

-32.7

0.38799

m3

403.5

2.7411

m4

7.42

0.64138

m5

106.35

12.472

Chisq.

6.7787

NA

R

0.99975

NA

1000

500

1500

Time (sec.)
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2500

3000

,or
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Temperature (K)

FIT #3

14

12 —

10 -

y =m1 + m2*exp(-M0/m3)+m4*e...
________ Value Error
_____ m1 13.054| 0.00038932

. m2 -15.65 0.0037971 H
- m3 422.59 0.1044
m4 2.6211 0.0039098

| m3 68.739 0.18228 i
- Chisqg [ 0.0098989 NA
R 1 NA

500 1000 1500 2000 2500 3000

Time (sec.)




Residual (K)

-0.005

-0.01

| Fit #3 - Heating |
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Count

40 R T S
- Minimum -0.004678221

35 Maximum 0.004405636
Sum -0.22651057
Points 304
Mean -0.000745101

30 - Median -0.000721881
; RMS 0.001979872
Std Deviation  0.001837341

5 L Variance 3.38E-06
Std Error 0.000105379

c Skewness 0.11375333
. Kurtosis -0.37983705

20 ~ -

15 w B .

10 - - | «

5 - [ N

0 - -

-0.005-0.004-0.003-0.002-0.001

Range

0 0.001 0.002 0.003 0.004 0.005







Temperature Deviation (K)
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Apparent Conductivity Loss (W/K-m)
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Qhuguit 2.7,2.01
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TO R%vx

me

Pwo«m@% s :

len ﬂq 6% mm Sudece Ac

:\.;‘;\Cross- scc'how 0. H\Z TomE

WO~ WN

: -End Scan

Set Temperature 400.00K at 20.00K/min. Fast Settle
Wait For Temperature, Delay 0 secs, No Action

Chamber Vent then Seal

Wait For Chamber, Delay 0 secs,
Chamber Purge then Seal

Wait For Chamber, Delay 0 secs,
Chamber High Vacuum

Wait For Chamber, Delay 1800 secs,
LogData start New 2.00 6815995 2094067 7 "C:\cryolab\08-05-2002\LogPpmsSe

gE?mmf\;jswi..\/{)&‘)/;= 0.3
~ Pows w Sele Fed ( M\/\/)j’
300 B S T
o
50
} 10
10
No Action g

q.dat" nmnown

Scan Temp from 400.0K to 350.0K at 12.0K/min, in 6 steps, Uniform, Fast
TTO Single dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uvV,
10ma
End Scan :
Scan Temp from 350.0K to 300.0K at 12.0K/min, in 6 steps, Uniform, Fast
TTO Single dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uv,
10ma
End Scan
Scan Temp from 300.0K to 250.0K at 12.0K/min, in 6 steps, Uniform, Fast
TTO single dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uv,
10mA
End Scan
Scan Temp from 250.0K to 200.0K at 12.0K/min, in 6 steps, Uniform, Fast
TTO Single dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uV,

10ma




22: Scan Temp from 200.0K to 150.0K at 12.0K/min, in 6 steps, Uniform,

Fast

23: TTO Single dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500u¥,
10mA ) : .
24: End Scan .
25: Scan Temp from 150.0K to 100.0K at 12.0K/min, in 6 steps, Uniform, Fast
26: TTO Single dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uv,
10mA
27: End Scan
28: Scan Temp from 100.0K to 50.0K at 12.0K/min, in 6 steps, Uniform, Fast
29: TTO Single dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uv,
10ma ‘
30: End Scan
31: Scan Temp from 50.0K to 25.0K at 12.0K/min, in 6 steps, Uniform, Fast
32: TTO Single dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uV, . .
10mA
33: End Scan
34: Scan Temp from 25.0K to 5.0K at 12.0K/min, in 5 steps, Uniform, Fast .
35: TTO Single dT Measure K init= 10mW,  300sec max= 50mW, 1430sec, 500uV, .
10mA .
36: End Scan
37: Scan Temp from 5.0K to 2.0K at 12.0K/min, in 4 steps, Uniform, Fast
38: TTO Single dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uv,
10mA
39: End Scan :
40: Scan Temp from 2.0K to 5.0K at 12.0K/min, in 4 steps, Uniform, Fast 1
41: TTO Single dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uv,
10mA
Jequence File: PowerPredictionOnGlasmet.seq
Scan Temp.from 5.0K to 25.0K at 12.0K/min, in 5 steps, Uniform, Fast -
Tigm:lngle dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uv,
End Scan
ScanTTemp‘from 25.0K to 50.0K at 12.0K/min, in 6 steps, Uniform, Fast S S A e
ggmilngle dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uvV,
End Scan . ‘
ScanTTemp'from 50.0K to 100.0K at 12.0K/min, in 6 steps, Uniform, Fast | -
igmzlnglg dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uV,
End Scan k
ScanTgemp‘from 100.0K to 150.0K at 12.0K/min, in 6 steps, Uniform, Fast
lgmilngle dT Measure K init= 10mW, - 300sec max= 50mW, 1430sec, 500uV,
End Scan
Scanngmp.from 150.0K to 200.0K at 12.0K/min, in 6 steps, Uniform, Fast
1Omilngle dT Measure K init= 10mW, 300sec max=.50mW, 1430sec, 500uv,
End Scan
ScanTgemp_from 200.0K to 250.0K at 12.0K/min, in 6 steps, Uniform, Fast
lgmilngle dT Measure K init= 10mW, 300sec max= 50mW, 1430sec, 500uv,
End Scan
SCanngmglfrom 250.0K to 300.0K at 12.0K/min, in 6 steps, Uniform, Fast
lOmAlngle dT Measure K init= 10mW, 300sec max= '50mW, 1430sec, 500uv, : . | |
End Scan i
Scanngmp'from 300.0K to 350.0K at 12.0K/min, in 6 steps, Uniform, Fast
iOmilngle dT Measure K init= 10mW, 300sec max= 50mW, 1430sec,. 500uV, !
End Scan ;

Scan Temp from 350.0K to 400.0K at 12.0K/min, in 6 steps,

Tigmiingle dT Measure K init= 10mW, 300sec max= 50mW,

End Scan

i t
i i

Uniform, Fast
1430sec, 500uv,




0.000124644

143.2130316 142.309494 144.3428497 0.000124708
133.1731577 132.1886902 134.4001465 0.000124786 Qe
123.1547993 122.0951996 124.4837646 0.000124878

o
<.
113.1069368  111.9913864  114.5289841  0.000124983 i
#
<
|}
“

153.2439233 152.4305115 154.2540894

101.2899757 98.5361176 104.3902054 0.000124626

101.2230394 98.5297623 104.1957626 9.98371E-05

Fit # Temperature Avg. Cold Avg. Hot Heater Power 1
1 394.7517495 394.1156921 395.5664368 0.000798931 91.96297956 89.4000702 94.8385849 9.99445E-05 ]
2 384.6340446 384.0250549 385.4328003 0.000798833 80.81935006 80.3682861 81.6165085 9.96379E-05
4 374518686  373.9456787 3752955017  0.000799922
4 3644487455 3639025574 3652220614  0.000799802
5 3544176281 3538811646 3552000427  0.000799689

: 39 7068341368  70.3943481 713577042  9.97782E-05
o ssa4te1302 363268404  355.0879517 0.00050306 | 40 60.66662535  60.2873611 613832474  9.99397E-05
, s 30643 436577271 3450308254 0.00056890 | 41 5072713918 50.3030319 515704308  9.96789E-05
8 3342066607 3337938538 3350180359  0.000599967
g 3242362478 3237405701  324.9672546  0.000599911 42 50.53373778 50.302597 50.9258194  4.09884E-05
10 3141902075  313.6835938  314.9593506  0.000599866 43 45.55439937 45.305233 45.9934006  4.09725E-05
11 3041377678  303.618103  304.9390250  0.000599834 44 40.56964118 403051453 410721359 4.99938E-05
| 45 3550501427  35.3100932 361764793  4.99954E-05
12 304.000400 3036315002  304.7494202 0.0004494 46 3063108201 30.3132439 31.3015842  4.99728E-05
13 294.0070951  203.5310364  204.7070923  0.000449385 47 2568755006 25.323288 264848309 4.99862E-05
14 2830747419 2834763480 2847113037  0.000449377
45 273.0300078  273.3890381 2747476196  0.000449376 25.48014978 2532197 | 257919603  1.99835E-05
16 263.8883388  263.3033752  264.7550049  0.000449383 2049590131 203092575 20.899971  1.99991E-05
17 253.8088033 2532012787  254.7267445  0.000449401 1554761878 15.3161945 16.0904179 1.9985E-05
10.62862136 10.2802973 114294147  1.99862E-05
18 2537230834 2532052917 2544376526  0.000299701 5.708814665 5.010838 7.3122802 2E-05
19 2436810814 2431419067  244.4390564  0.000299722
20 2336405927 2330656281  234.4537354  0.000299755 5.344947765 5.010788 6.0805573 0.00001
4415773416 4.0143571 5.3024487 0.00001

21 223.6251014 223.018158 224.4974365 0.000299796
22 213.608556 212.9309998 214.5850372 0.000299845
23 203.5840309 202.8611603 204.6313171 0.000299904

3.523168707 3.0232294 4.6212835 0.00001
2.700016756 2.0358982 4.1003127 0.00001

i

24 203.4843372 202.8515167 204.3206787 0.000199669
25 193.4850352 192.8096771 194.3830261 0.000199714
26 183.4570562 182.7254333 184.4361877 0.000199764
27 173.4129792 172.6224976 174.4798279 0.000199824
28 163.3801793 162.5342255 164.5352783 0.000199897
29 153.3539852 152.4301758 154.6223602 0.000199984

B

{0

;

i




61
62
63

65

66
67
68
69
70
71

72
73
74
75
76
77

2.700076422

3.517528846
4.411828114
5.340117635

5.704845479
10.48974782
15.54747275
20.50465606

25.4821899

25.68804021
30.62875392
35.59294528
40.56728143
45.55303714
50.53070911

50.7360813
60.66256564
70.66896141
80.79010815
90.04620494
99.35355783

99.45392489
111.3804548
123.1062706
133.1587007

143.201926
153.2280294

2.0360932
3.0140166
4.0084224
5.0027165

5.0054164
10.0210257
15.316123
20.3244362
25.3248138

25.322588
30.3059807
35.3031425
40.2945442
45.2864418
50.2767944

50.3068199
60.2480431
70.3259659
80.3398361
89.3685837
98.5030365

98.5324936
108.5667496
122.0489655
132.1719513
142.2842963
152.3918915

4.1002131
4.6170583
5.2084419
6.0764542

7.3076301
11.4095306
16.0877171
20.9100132
25.7940464

26.4845047
31.2981186
36.1765518
41.0782089
46.0052185
50.9368744

51.5907326
61.4073944
71.3886948
81.6437683
91.0902481
100.5389404

100.7439804
114.5732803
124.4942474
134.4502411
144.3823242
154.3083344

0.00001

0.00001
0.00001
0.00001

2E£-05
1.99862E-05
1.9985E-05
1.9999E-05
1.99835E-05

4.99862E-05
4.99728E-05
4.99954E-05
4.99938E-05
4.99725E-05
4.99883E-05

9.96789E-05
9.99397E-05
9.97782E-05
9.96378E-05
9.99445E-05
9.98371E-05

0.000124626
0.000124983
0.000124878
0.000124786
0.000124708
0.000124644

85
86
87
88
89

90
91
92
93
94
95

96
97
98
99
100
101

102
103
104
105
106
107

108
109
110
112
113

153.3744682
163.3670282
173.4124742
183.4420692
193.4566462

203.464623

203.6027501

213.5866861

223.5993223
233.6120306
243.6748694
253.7210543

253.8491954
263.8706982

273.90838
283.9655435
294.0137577
304.0632198

304.1549845
314.195462
324.2804644
334.3256648
344.3795345
354.447278

354.5241568
364.5321403
374.5804169
384.6395814

394.6864548

152.4187317
162.5177307
172.6257935
182.6955109
192.7764282
202.8479309

202.8829193
212.9024963
222.9772797
233.0390167
243.1384735
253.1994781

253.2409668
263.2872925
273.3510437
283.4494019
293.5173645
303.6020508

303.6359863
313.7086182
323.7922058

333.828949
343.8783875

353.9421387

353.9749756
363.9643555

374.013855
384.0550232
394.0579224

154.6803894
164.5784149
174.5350952
184.4915771
194.4053192
204.3308868

204.6522064

214.616394
224.5317993
234.4699097
244.4761047
254.4831696

254.7750092
264.7812195
274.7647705
284.7628784
294.7702332
304.7496643

304.9432068
314.962677
325.021698

335.0646973

345.1029358

355.1498718

355.3159485
365.344696
375.3742676
385.429718
395.5061035

0.000199984
0.000199897
0.000199824
0.000199764
0.000199714
0.000199669

0.000299904
0.000299845
0.000299796
0.000299755
0.000299722
0.000299701

0.000449401
0.000449383
0.000449376
0.000449377
0.000449385

0.0004494

0.000599834
0.000599866
0.000599911
0.000599967
0.00059899
0.00059906

0.000799689
0.000799802
0.000799922
0.000798833
0.000798931




ey

-l

ol Imter m2 m2err |m3er

T 0.93517 0.0011797 2.8916 0.057571 244.08 2.2013 -0.68761
0.82216  0.00087678 4.3873 0.020291 275.03 0.81536 -1.8246
0.74556  0.00086514 4,0442 0.014355 290.26 0.76491 -1.3136
0.64949  0.00087268 3.7659 0.011528 307.71 0.7768 -0.91333
0.59454  0.00094695 4.0126 0.011899 320.61 0.79656 -1.0712
0.65566 0.0018799 1.6494 2.1531 122.08 23.554 -1.1656
0.56999 0.00074113 4.2057 - 0.010874 327.75 0.66788 -1.2143
0.57522  0.00083073 4.4331 0.01703 323.12 0.83729 -1.362
0.53664 0.00097902 4.857 0.024233 329.95 1.0113 -1.6435
0.53008 0.00077163 5.0453 0.021534 335.66 0.84601 -1.7323
0.52566 0.0011125 5.2722 0.02597 355.79 1.1101 -1.857
0.58482 0.0015427 1.6744 1.393 183.8 22.937 -1.1039
0.53887 0.00076396 5.2516 0.015473 374.96 0.75198 -1.7613
0.55616 0.00078374 5.0761 0.014839 394.48 0.79598 -1.4603
0.64015 0.00081214 5.7571 0.026702 394.42 0.99845 -2.0409
0.65528  0.00089083 55164 0.016673 427.41 0.89388 -1.6768
0.67536  0.00093457 5.7444 0.027738 439.16 1.2168 -1.7608
0.69836 0.0012087 0.64582 0.0063389 334.94 4.0909 -0.051264
0.68257 0.00075056 5.7848 0.014777 465.48 0.81122 -1.7742
0.71713  0.00081443 5.6782 0.015878 494.98 0.95365 -1.5454
0.73535 0.00065313 5.9599 0.012217 521.18 0.73948 -1.6863
0.83893  0.00079791 5.886 0.014412 537.99 0.93408 -1.5589
0.89804 0.00052134 6.233 0.010285 556.58 0.62863 -1.7501
0.91013  0.00064901 0.78489 0.0015135 480.45 1.8845 -0.094518
0.94727 0.00073581 5.953 0.012106 587.29 0.8837 -1.4725
1.0373 0.0049416 6.3209 0.0095245 603.83 0.62857 -1.742
1.1038  0.00051464 6.2326 0.0093775 640 0.68197 -1.5284
1.1682 0.0003536 6.2684 0.0042252 681.05 0.39993 -1.4841
1.2593 0.00043145 6.3224 0.0049312 717.25 0.49739 -1.4099
1.2819 - 0.00043197 0.84596 0.00088312 636.88 1.4752 -0.11308
1.4076  0.00051409 6.0245 0.0066923 740.64 0.68673 -1.1619

0.057523
0.017631
0.014081
0.011304
0.011726

2.1627
0.010632
0.016732
0.023978
0.021224
0.025617

1.3933
0.015161
0.014654
0.026451
0.016487
0.027409

0.0068022
0.014547
0.015581
0.012077
0.014174
0.010115

0.0018851
0.011914
0.009368

0.0092186

0.0041233

0.0048171

0.0011931
0.0065285

r [chisa . R ]
108.09 4.2562 0.025222 0.99994
84.954 0.91105 0.028673 0.99997
82.338 0.82215 0.036237 0.99996
78.856 1.0355 0.039355 0.99996
82.525 0.94164 0.040853 0.99996
90.957 - 25432 0.035335 0.99755
87.055 0.77852 0.035955 0.99997
100.35 1.0177 0.041789 0.99997
113.2 1.169 0.047874 0.99997
117.05 1.0078 0.041209 0.99997
117.97 1.2181 0.080546 0.99996
137.14 25.588 0.017203 0.99935
114.7 0.83788 0.051819 0.99998
122.65 0.99821 0.040672 0.99998
148.56 1.1958 0.051552 0.99998
133.27 1.0545 0.057566 0.99998
157.53 1.6447 0.098506 0.99997
73.129 10.772 0.010987 0.9996
144 .68 0.97179 0.060157 0.99998
150.99 1.2901 0.09112 0.99997
162.42 0.93764 0.046063 0.99999
161.47 12619 008961 099998
171.33 0.82438 0.045989 0.99999
65.244 2.2959 0.0065986 0.99988
169.58 1.2377 0.090058 0.99998
18466 083331 0047188  0.99999
191.42 0.99838 0.056566 0.99999
161.69 0.53166 0.037306 0.99999
167.08 069050 0059645  0.99999
74.82 1.5234 0.0060546 0.99993
184.87 1.1543 0.089797 0.99999
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1.5491

0.00062341

6.4171

0.0080486

746.26

0.78387 -1.4876 0.007853 185.85 1.0028 0.13212 0.99998
1.6443  0.00050217 6.4875  0.0055905 771.55 0.59614 14341 0.0054724 180.31 0.8251 0.083512 0.99999
1.7001  0.00082352 6.6277 0.010428 777.02 1.0118 -1.3771 0.010313 206.66 1,533 0.14551 0.99998
4905 0.00053692 6.7027  0.0048281 798.99 0.57222 -1.2683 0.004779 168.25 0.84977 0.094039 0.99999
4.9387  0.00024709 0.85301  0.00052321 716.44 0.95606 -0.10337  0.00071505 81.667 11045  0.0030328 0.99997
4.6061 0.00047058 6.5057 0.005453 760.59 0.56201 -1.4014  0.0053343 179.81 0.80982 0.076344 0.99999
0.34139  0.00035661 6.6549  0.0055503 718.93 0.46428 -1.4726 0.005393 190.14 0.72679 0.050876 0.99999

4o+ -0.032599  0.00031164 7.2081  0.0051435 674.69 0.36878 -1.6328 0.004956 174.17 0.58164 0.049737 0.99999
-0.1285  0.00029062 7.0427  0.0052359 614.48 0.34372 -1.5762  0.0049973 154.65 0.5715 0.057491 0.99999

-0.10538  0.00029558 7.6828 0.009514 508.62 0.37474 21683  0.0091404 160.96 0.59025 0.05741 0.99999
-0.10017 4.00E-05 1.1798  0.0002245 483.59 0.12019 -0.1514  0.00026781 61.769 0.21545  0.00037298 1
-0.097703  0.00014893 3.6797  0.0031464 440.35 0.26571 0.8865  0.0029994 17.7 0.43314  0.0089492 0.99999
-0.081358  0.00018558 3.8047  0.0044525 375.22 0.29383 -0.96514  0.0042514 105.94 0.47328 0.010614 0.99999
. -0.057967  0.00024199 4.0523  0.0083824 308.34 0.37246 -1.1375 0.008031 98.06 0.60469 0.017566 0.99999
-0.051174  0.00022166 4.2023 0.012115 238.79 0.33915 -1.2409 0.01173 88.53 0.58669 0.011229 0.99999
7 .0.037232  0.0002693 4.772 0.017087 176.47 0.2984 -1.7673 0.016574 67.265 0.42392 0.012041 0.99999
-0.037625 4.55E-05 11229  0.00069864 166.21 0.087341 0.18142  0.00067469 33.105 0.18915  0.00023128 1
7 -0.018157  0.00036196 5.3687 0.095625 115.46 0.58591 -2.5821 0.094898 63.812 0.81827 0.011972 0.99998
1-.-0.010044  0.0015999 5.1192 0.22446 82.545 1.2445 23112 0.22218 40.959 1.6685 0.065638 0.99983
0.012327  0.00044403 4216 0.12726 50.598 0.52351 -1.6369 0.12489 23.931 0.8892 0.055821 0.99976
©.0.018472  0.0010967 3.8491 5.42E-01 28.517 1.0198 -2.4653 5.39E-01 16.639 1.1408  0.027579 0.99948
~-0.014845 0.001047 11.887 47.725 22.29 6.6481 -11.23 47.53 18.897 7.6202 0.015563 0.99893
0.0097792 5.89E-05 0.65555  0.0019559 24.02 0.053425 0.15777  0.0018937 47638 0.087025  0.00012622 0.99997
“.00048458 5.19E-05 0.62562  0.0024391 22.104 0.056447 -0.13873  0.0023404 5.3305 0.11051 9.97E-05 0.99997
0.0078716  0.00010327 0.66936  0.0078117 23.419 0.19569 -0.18752  0.0075549 46895 0.28542  0.0081829 0.99814
0.0057048 5.16E-05 -4.941 0.15185 11.947 0.73782 4.8166 0.39785 20.178 0.27838  0.00013661 0.99996
"0.0042319 5.10E-05 -9.4494 1.0173 19.373 0.33692 223.31 115.1 8.6099 0.72396  0.00018131 0.99964
-0.012726 4.56E-05 -0.28322  0.0011591 23.163  0.085897 0.060141  0.0012712 3.0585 0.12896  0.00015146 0.99981
-0.18318 2.17E-05 -0.31187  0.0005559 25248  0.037107 0.046979  0.00055903 4.2108 0.088214 1.65E-05 0.99998
-0.016729 4.38E-05 1.9183 0.20748 23.392 0.44265 -1.3565 0.12815 14.143 1.215 9.31E-05 0.99993
0.25289 5.58E-05 -2.6332 0.064465 31.879 0.89326 -0.76972 0.11733 54.671 1.5725 8.20E-05 0.99997
.0.0060394 . 0.00041407 0.26435 0.010687 5.523 0.44286 -1.9718  0.0057127 75.483 0.24736 0.070804 0.99945




| .0.012734
7 .0.03552

-0.038246
-0.051155
-0.054564
-0.070829
-0.094918
- ~0.10255

-0.10181
-0.12079
-0.021004
0.35054
0.86506
1.2675

1.259
5.1352
1.6659
1.5833
1.4714
1.3588

1.3389
1.2082
1.1324
1.0841
1.0084
0.9202

0.89763
0.88469
0.82246

0.76467

0.71361
0.71276

0.00016529
0.00010401

3.36E-05
5.36E-05
6.65E-05
3.47E-05
3.45E-05
4.17E-05

0.0020017
0.00021846
7.18E-05
0.00013872
0.00018027
0.00021064

0.00013972
0.00050847
0.00038065
0.00044419
0.00058157
0.00038917

0.00095025

0.0004507
0.00039515
0.00043928
0.00055185
0.00069064

0.00091875
0.00045924
0.00060647
0.00044637
0.00061304
0.00064269

0.23003
0.24834

-0.052475
0.31842
0.32008
0.36719
0.39313
0.37783

-0.064095
0.8243
0.91549
0.97485
0.92771
0.95995

-0.078794
1.1443
1.1519
1.0226
1.2268
1.0974

-0.050953
1.1328
-5.2749
-5.2817
-5.5066
-5.4086

-0.079089
-5.0386
-4.9673
-4.9223
-4.9872

-4.954

0.002677
0.0013579

0.00032747
0.00059297
0.00060927

0.0003548
0.00033888
0.00040284

0.00097592
0.002393
0.00067971
0.0012195
0.0014867
0.0017706

0.00038631
0.0037564
0.0036659
0.0037786
0.0068825
0.0042075

0.0019125
0.0057657

0.004023
0.0054992
0.0063671
0.0089605

0.0028148
0.0062014
0.0063386

0.0058249 -

0.0077188
-0.0083527

7.5889
18.17

24.609
29.702
42.914
56.002
70.366
83.422

58.417
106.77
120.16
141.51
149.96
161.46

80.212
174.29
176.97
162.19
194.55
174.56

81.237
187.95
717.15
676.71
650.86
601.99

75.635
596.98
592.73
556.35
532.42
517.63

0.1704
0.19942

0.28985
0.1094
0.15466
0.099913
0.10785
0.15449

1.7617
0.50327
0.14712
0.26548
0.356267
0.41193

0.77992
0.69172
0.70499
0.82069

1.1718
0.80162

5.3635
0.97223
0.50565
0.59255
0.66101
0.82117

4.0744
0.59161
0.69458
0.54266
0.68709
0.72424

-2.2008
-2.3596

0.43357
-2.2103
-2.2576
-2.3351
-2.4032
-2.4201

0.58182
4.9261
-5.2075
5.5242
-5.1513
-5.1978

0.68686
-5.6724
-5.5663
-5.4688

-5.634
-5.4679

0.49415
-5.2791
1.1061
1.1515
1.451
1.4191

0.51927
1.1669
1.1702
1.1644
1.2826
1.2885

0.00013108
0.0010192

0.00030442
0.00050371
0.00056232
0.00033898
0.00033223
0.00039913

0.00077715
0.0024256
0.00068134
0.0012319
0.0014943
0.001783

0.00027102
0.003594
0.0037198
0.0038028
0.0069956
0.0042888

0.0013379
0.0058509
0.0039848
0.0054099
0.0062528
0.0088408

0.0023699
0.0061305
0.0062527
0.0057326
0.0076257
0.0081984

11,14
161.77

165.78
227.49

291.8
357.67
424.79
489.12

484.74
577.07
670.94
730.86
768.09
788.88

736.59

'795.42

791.77
787.52
770.89
749.26

643.83
715.95
169.08
172.59
157.04
158.47

468.46
161.86
138.06
144,92
139.06
132.31

0.083257
0.076456

0.12368
0.05573
0.079195
0.053197
0.059808
0.081807

1.0083
0.27002
0.088492
0.16568
0.23219
0.27705

0.66781

0.5564
0.50294
0.55754
0.81846
0.52936

4.8918
0.65367
0.70329

0.8588
0.77294
0.99672

4.0396
0.8223
0.87296
0.73473
0.84052
0.89406

0.0041783
0.0022673

7.91E-05
0.00066226
0.00080277
0.00040743
0.00043196
0.00072699

0.0039018
0.032708
0.0032032
0.0078875
0.011279
0.013505

0.00093628
0.032106
0.042875
0.060306
0.087353
0.046908

0.0090941
0.044871
0.031317
0.041326
0.066424
0.073024

0.0075584
0.029294
0.059664
0.028728
0.042884
0.058252

0.99998
0.99999

0.99999
1

- e .

0.9999
0.99999
1

1
1
1

0.99999
0.99999
0.99999
0.99999
0.99998
0.99999

0.99961
0.99999
0.99999
0.99999
0.99998
0.99998

0.99963
0.99999
0.99998
0.99999
0.99998
0.99998

§
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0.69682
0.69428

0.6821
0.62091
0.61868
0.57716

0.58374

0.5463
0.56892
0.61674
0.64841
0.69189

0.69396
0.74221
0.77141
- 0.82956
0.91974

0.0012267
0.00051059
0.00069853
0.00044206
0.00055243

0.0004245

0.00093134
0.00065085
0.00050896
0.00055188
0.00055111
0.00046274

0.0011647
0.00058997
0.0006024
0.00051803

0.00055835

-0.11371
-4.7257
-4.5517
-4.3632
-4.3739
-4.4715

-0.14437
-4.0782
-4.0869
-3.9156
-3.8233
-3.9009

-0.089102
-3.578
-3.4177
-3.3834
-3.3686

0.0054018
0.0074244
0.011149
0.007281
0.0078182
0.0071656

0.0082962

0.012183
0.0084198
0.0072687
0.0081038
0.0074768

0.010551
0.0079915
0.0086487
0.0081178

0.010315

68.755
487.52
462.99
439.61
423.15

402.4

62.833
384.25
369.14
355.44
340.91
325.46

46.225
317.52
309.01
292.03
273.98

3.9064
0.59934
0.84477
0.54655

0.6024
0.47778

3.5976
0.79976
0.57207
0.54748
0.57285
0.48099

5.5303
0.58447
0.62697
0.54927
0.60262

0.54941
1.237
1.1509
1.0562
1.1146
1.3086

0.55455
1.05
1.0781
0.9942
0.96526
1.1169

0.45242
0.9111
0.8298

0.85118

0.88133

0.0048486
0.0073175
0.011026
0.007113
0.007683
0.0070078

0.0090623

0.012025
0.0082136
0.0071174
0.0079037
0.0072352

0.01034
0.0077967
0.0084409
0.0078487

0.010051

344.01
133.93
134.91

124
112.98
113.01

232.38

117.7
100.89
89.509
88.639
84.103

186.06
79.223
79.412
73.719
77.819

4.4149
0.75902
1.1368
0.79173
0.77987
0.57573

3.4484
1.1172
0.76213
0.69773
0.76658
0.59215

4.093
0.75369
0.86439

0.7624
0.84131

0.0082831
0.028584
0.041998
0.021701
0.028421
0.019371

0.0057219
0.029537
0.026942
0.023641
0.025464
0.023755

0.0079945
0.025311
0.025026
0.025283
0.019699

0.99951
0.99999
0.99998
0.99999
0.99998
0.99999

0.99955
0.99998
0.99998
0.99998
0.99998
0.99998

0.99897
0.99997
0.99997
0.99997
0.99997




1.3286 0.0015312 -0.66622 0.012382 174.37 3.3701 7.4689 7.2593 18.037 3.6316 0.016072 0.99742
1.2577 0.0014816 -0.52667 0.0093217 168.88 3.4652 0.15464 0.015815 29.688 4.8941 0.0091688 0.99871
1.2003 0.0017455 -0.5294 0.015544 159.19 4.5439 0.11586 0.015692 37.735 5.6247 0.018338 0.99802
1.1584  0.00094096 -0.54855 0.0043667 195.03 2.1724 0.084613 0.0048352 28.785 2.9299 0.011653 0.99915
1.1455 0.00096265 -0.61191 0.0063866 193.71 2.314 0.11513 0.0065214 37.378 3.0007 0.010631 0.99934
1.0421 0.0016978 -0.45417 0.013128 181.05 5.2987 0.082323 0.013654 45,953 7.2137 0.0081183 0.99884
1.0355 0.0010974 -0.55006 0.0063453 209.15 2.9559 0.13207 0.0065792 38.538 2.8236 0.01317 0.99899
1.0742 0.001289 -0.53892 0.0050599 225.02 3.1574 0.088771 0.0055568 37.941 3.6327 0.0098195 0.99923
1.0797 0.0014544 -0.58202 0.005053 237.18 3.2955 0.098906 0.0056744 38.404 3.4654 0.011667 0.99923
1.1106 0.0010027 -0.69877 0.006284 245.44 2.5779 0.16155 0.0064948 48.64 2.6136 0.013543 0.99945
1.1619  0.00098408 -0.59963 0.0040269 257.61 2.5328 0.055165 0.0043852 43.207 5.3573 0.0086922 0.99956
1.019 0.001588 -0.53634 0.0083211 243.14 4.6703 0.1075 0.0089519 54.556 4.8486 0.00806 0.99931
1.0588 0.0010859 -0.59919 0.0056498 270.99 3.2372 0.12689 0.0059665 54.59 3.2704 0.0093287 0.998948
1.1209 0.0011791 -0.59149 0.0037208 293.47 3.1223 0.087581 0.0042567 46.019 3.6029 0.010236 0.99946
1.2367 0.0013139 -0.70734 0.0060655 297.03 3.4041 0.15267 0.006568 61.398 3.1378 0.0093835 0.99962
1.32 0.0010093 -0.72406 0.0044113 322.28 2.749N1 0.12631 0.0047464 ) 58.866 3.1375 0.011356 0.99965
1.3827 0.0011162 -0.85266 0.0052199 333.66 2.7303 0.19066 0.0049665 ’ 63.174 2.9495 0.010215 0.99974
1.1604 0.0017476 -0.49094 0.0036132 349.67 5.5591 0.061762 0.0045985 56.45 5.9213 0.008295 0.99934
1.207 0.0012219 -0.5946 0.0035045 364.97 3.8024 0.13027 0.00376 58.607 3.4985 0.007358 0.9996
1.2992 0.0013608 -0.57509 0.002772 402.74 4.2462 0.05816 0.003507 62.22 5.684 0.0078572 0.99962
1.373  0.00094619 -0.64791 0.0026304 413.5 3.0298 0.083561 0.00308 68.56 3.7244 0.0068434 0.99977
1.5363  0.00072987 -0.68061 0.00146 454.63 2.1904 0.059777 0.0019566 54.699 3.3765 . 0.007768 0.9998
1.6474 0.00073661 -0.84138 0.002042 465.87 2.0597 0.15142 0.0024041 71.619 1.8215  0.0076479 0.99987
1.3933 0.0011579 -0.52587 0.002914 453.54 4.7643 0.082296 0.0035553 81.808 4.45 0.0057852 0.99968
1.4941 0.00079063 -0.61171 0.001936 493.07 3.0531 0.13462 0.0023456 71.599 2.6231 0.0060109 0.99977
1.6318  0.00083002 -0.6581 0.0017801 529.83 3.0393 0.1204 0.0021171 77.41 2.7652 0.005596 0.99983
1.7602 0.00065577 -0.70737 0.0011131 574.46 2.2455 0.10241 0.0015186 71.824 1.9363 0.0056974 0.99988
1.8884 0.0006286 -0.77246 0.0012736 593.92 2.1732 0.10766 0.0016443 76.653 2.2133 0.0074879 0.99987
2.0601  0.00046111 -0.82823  0.00093245 627.5 1.5752 0.093774 0.0012398 76.394 1.9083 0.005785 0.99993
1.7712  0.00074267 -0.47913 0.0070004 643.34 3.4622 0.037678 0.0012203 61.955 4 0.0049032 0.99977
1.9643 0.00066721 -0.54664 0.00091589 660.25 3.1616 0.052312 0.0013382 78.135 3.7084 0.0055521 0.99982
e : - A e e R SOV O S
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2.1459  0.00069698 -0.60278  0.00082551 683.24 2.9553 0.067314 0.0012922 74.224 2.7486 0.0059918 0.99984
2.3096  0.00057003 -0.64961  0.00073175 706.34 2.3804 0.060106 0.001154 73.082 2.7807 0.0059851 0.99987
24378 0.00041344 -0.90511 0.0012105 705.38 1.6701 0.49771 0.018746 78.627 1.796 0.0053339 0.99992
5.7274  0.00026971 -0.81368  0.00050894 714.98 1.0468 0.083119  0.00075224 74.088 1.3406 0.0035495 0.99996
55717 0.00031383 -0.66365  0.00048523 715.56 1.386 0.071047  0.00072718 75.901 1.533 0.0027434 0.99995
5.329  0.00026998 -0.76893  0.00057297 703.81 1.141 0.11412  0.00079807 77.865 1.0775 0.0038142 0.99995
1.1125 8.81E-05 -0.79843  0.00021656 686.74 0.37327 0.07849  0.00031275 71.116 0.57069 0.0006868 0.99999
0.80187 6.67E-05 -0.8972  0.00019095 640.07 0.25068 0.10189  0.00026639 68.418 0.35962 0.0004681 1
0.79514 5.68E-05 -1.0081  0.00018929 579.11 0.18538 0.11092  0.00027594 58.618 0.29435 0.00048158 1
0.93683 6.14E-05 -1.1788 0.00028 482.14 0.16808 0.15751  0.00041442 48.15 0.25473  0.00095724 0.99999
0.42245 5.60E-05 -0.5785 0.0001828 477.26 0.25924 0.066447  0.00025817 50.113 0.39254  0.00027286 0.99999
0.47371 4.27E-05 -0.66391  0.00019054 420.52 0.1773 0.11551  0.00044328 42.999 0.27125 0.00024928 0.99999
0.54659 0.00010193 -0.71902  0.00051464 363.15 0.3666 0.10815  0.00080541 34.611 0.51361 0.0022176 0.99996
0.65017  0.00028882 -0.9811 0.0019954 298.37 0.72989 1.5391 0.48614 21.07 1.8765 0.012873 0.99977
0.75213 6.21E-05 -0.91094  0.00037064 230.58 0.12478 0.1183  0.00059859 20.547 0.20701  0.00063793 0.99999
0.90053 7.78E-05 -1.6178 0.0012417 1701 0.11211 28.298 3.1366 13.389 0.25579 0.0010419 0.99998
0.34426 3.52E-05 -0.42114  0.00019501 164.97 0.10433 0.041768  0.00030539  14.974 0.2205 8.08E-05 0.99999
0.45 0.00053102 -0.63776 29469 112.46 88911 -0.51715 29469 112.46 92456 0.009216 0.99913
0.62566  0.00076026 -1.5683 0.50926 93.01 7.1244 -2.3909 0.21822 48.032 8.7939 0.0097749 0.99927
0.92287  0.00043945 -0.062101 0.050521 86.059 23.609 -0.85854 0.050389 45.011 0.96032 0.0010055 0.99994
1.4621 0.014371 -1.9867 1.301 32.089 7.2264 -1.9796 1.1258 16.045 5.3478 0.0013743 0.99991
0.81747 7.84E-05 -0.42619 0.059803 31.639 0.97887 -0.37357 0.059553 19.82 0.84184  0.00018465 0.99998
0.98012 6.80E-05 -0.63733 0.027265 27.428 0.33606 -0.31759 0.026997 14.804 0.47106  0.00017792 0.99998
1.1968 8.31E-05 -0.73913 0.020319 25.369 0.24174 -0.39956 0.019989 11.967 0.28933 0.0002877 0.99998
1.478 6.21E-05 -0.88993 0.0083127 23.257 0.095514 -0.4662 0.0080689 8.924 0.10479  0.00017384 0.99999
1.4781 0.0001202 -0.61884 0.021303 10.347 0.20434 -0.82682 0.021801 24213 0.24932  0.00063993 0.99996
1.1959 6.37E-05 -0.69889 0.022835 25.953 0.27085 -0.46998 0.022512 12.948 0.27226  0.00032827 0.99998
0.9787 8.11E-05 -0.5365 0.045783 28.588 0.61892 -0.41486 0.045465 16.596 0.58302  0.00025989 0.99997
0.81571  0.00013197 -0.61152 0.079324 29.525 0.94333 -0.23244 0.078802 17.426 1.8261 0.0006588 0.99992
1.5036  0.00024258 -0.85826 5.85E-02 35.593 0.78883 -0.67978 0.057768 17.761 0.65137 0.0020879 0.99993
1.1547  0.00023836 -0.42977 0.16263 59.914 4.8478 -0.49023 0.16203 38.255 3.1913 0.0024529 0.99986
0.62244  0.00014602 -0.7349 0.029493 70.456 0.94219 0.097984 0.020047 34.665 4.5927 0.0017521 0.99987




0.45709
0.34407

0.8989
0.74742
0.6481
0.55876
0.48136
0.4286

0.94985
0.80862
0.82714
1.1343
1.5733
1.8037

2.0651
5.8514
2.2959
2.1609
1.9886
1.8351

2.1234
1.9165
1.7615
1.6588
1.5186
1.3864

1.6387
1.5417
1.4103
1.3102
1.2079
1.1595

0.00032226
3.97E-05

6.34E-05
5.24E-05
7.65E-05
4.45E-05
5.08E-05
5.72E-05

4.35E-05
5.84E-05
6.98E-05
9.38E-05
0.00014168
0.00013485

0.00011183

0.0009453
0.00096478
0.00085361
0.00060539
0.00094927

0.00062775
0.00058586
0.00054672
0.00075633
0.0008961
0.0011516

0.00082064
0.000678
0.00085644
0.0010307
0.0011127
0.00096324

-0.49142
-0.40094

-1.0022
-0.85683
27.572
0.060048
0.061738
0.052699

0.1058
0.34556
0.069721
0.15046
0.034543
0.037329

0.091234
2.7206
0.084574
0.018228
0.09007
0.077828

0.074818
0.068381
0.083329

0.10592
0.079369
0.056567

0.089746
0.10761
0.077075
0.06117
0.073367
0.039609

0.0038232
0.00022536

0.00039297
0.00028968

2.249
0.00029996
0.00029621
0.00026679

0.00029138
0.0031738
0.000286
0.00044533
0.00041985
0.00037705

0.00035685
0.5366
0.0058054
0.0016757
0.0014522
0.0019174

0.0016468
0.0014147
0.0016412
0.0023131
0.0022519
0.0024217

0.0023217
0.0024406
0.0028904
0.0028423
0.0038171
0.0028057

111.39
162.57

170.07
230.39
36.019
33.971
41.266
48.126

44.911
56.127
65.028
73.762

90.96
90.982

80.742
115.94

178.2
72.293
86.444
78.561

72.247
67.065
77.484

71.54
65.613
61.667

68.267
68.411
68.054
61.877

62.76
46.846

0.8373
0.12342

0.090266

0.10807
0.51329
0.33986
0.39922
0.49251

0.24797
0.37125
0.53908
0.42786
2.0776
1.7064

0.62766
7.3254
10.365
13.099
2.4395

3.471

3.083
27134
2.706
2.9935
3.3436
4.7489

3.0112
2.5975
3.9254
4.3315
4.6925
6.0075

0.014376
0.027544

0.072016
0.062339

-1.6261
-0.69105
-0.64354
-0.58046

-1.1432
-1.1687
-0.93564
-0.97029
-0.75727
-0.70949

-0.8632
-1.6
-0.77282
-0.61117
-0.67647
-0.61411

-0.81138
-0.82698
-0.78729
-0.73843
-0.64928
-0.59307

-0.79483
-0.82597

-0.715
-0.65019
-0.61986
-0.52118

0.0039985
0.0003566

0.00085479
0.00055018

0.0018491
0.00019085
0.00019833
0.00017902

0.00018401
0.00027148
0.00019181
0.00026285
0.00032724
0.00029168

0.00025843
0.0094191
0.0052776
0.0010609
0.0010953
0.0013342

0.0011835
0.00097586
0.0013261
0.0017667
0.001705
0.0017185

0.0018675
0.0021323
0.0025031

0.002286
0.0032747
0.0022199

17.416
14.933

11.291
17.854
292.03
361.38
425.55

484.56 -

489.25
587.76
657.42
708.64
725.43
719.52

729.42
732.27

- 694.89

692.26
655.56
637.41

634.61
610.84
571.59
538.55
511.18

4919

486.76
4472
418.51
398
373.62
358.57

8.9487
0.38562

0.25319
0.30491
0.22612
0.15148
0.20754
0.25896

0.12056
0.19473
0.25462
0.35683
0.64453
0.63202

0.45193
3.9346
5.5938
3.6735
2.5261
3.8928

2.1607
1.8197
1.9139

- 2.6167

3.0995
3.8487

2.3552
1.9606
2.5752
2.9036
3.4456
3.1367

0.0064094

~ 0.0001038

0.00069559
0.00047294
0.00088158
0.00027369
0.00035871
0.00030147

0.00049066
0.00070808
0.0005962
0.0010137
0.00093554
0.00067998

0.00087936
0.034632
0.0095752
0.011622
0.0061132
0.0096682

0.011462
0.0075608

-+ 0.0074492

0.010785
0.010316
0.009113

0.0089136
0.0086116
0.0072902
0.0055178
0.0087726

0.009113

0.99938
0.99999

0.99999
0.99999
0.99998
0.99999
0.99999
0.99999

1
1
1
0.99999
0.99999
0.99999

0.99999

0.9997
0.99986
0.99972
0.99987
0.99973

0.99985

0.9999
0.99989
0.99978
0.99972
0.99966

0.99983
0.99985
0.99981

0.9998

0.99965°

0.99951




1.3937
1.3162
1.2536
1.146
1.0925
1.016

1.1684
1.0847
1.0707
1.0751
1.0712
1.0763

1.2108
1.2137
1.2065
1.2308
1.2852

0.0010373
0.00087066
0.0011932
0.0028984
0.00087203
0.0011816

0.0010179
0.00151
0.0014087
0.0012562
0.00081924
0.0014142

0.0016857
0.0014726
0.00095104
0.0012991
0.00093709

0.15965
0.15058
0.088347
0.14157
0.14794
0.089388

0.14346
0.13586
0.085927
0.13434
0.070494
0.0772

0.14024
0.12007
0.14005
0.11538
0.096714

0.0048776
0.0049032
0.0055763

0.006689
0.0060001
0.0064278

0.0053759
0.013991
0.0090127
0.021062
0.0038354
0.0073296

0.0081628
0.011877
0.0082445
0.012914
0.0094525

64.87
62.512
61.578

53.66
55.128
54.068

51.076
63.427
50.774
67.263
27.181
36.675

33.139
42.655
39.603
39.043
35.702

2.6507
2.7085

4.749
2.8984
2.8246
4.4817

2.3338
5.5345
5.9705
7.1824
2.7704
4.6132

2.8259
4.3792
2.5723
4.4643
3.8577

-0.82891
-0.81989
-0.70374
-0.70308
-0.67025

-0.5574

-0.7141
-0.70595
-0.59978

-0.6152
-0.50733
-0.47418

-0.65085
-0.6113
-0.569714
-0.52122
-0.4682

0.0044918
0.0046577
0.0050803
0.0048287
0.0058291
0.0060291

0.0050071
0.013458
0.0085731
0.020775
0.0032536
0.0068763

0.0075606
0.011612
0.0081189
0.012766
0.0094453

344.31

320.5
308.94
293.39
265.24
251.15

250.72
231.32
229.18
202.01
206.18
189.16

188.13
175.06
169.01
156.46
149.21

2.6134
2.2902
3.1233
4.9446
2.5965
3.4315

2.2842
4.1292
3.7948
4.7898
2.0204
3.6126

3.0384
3.3706
2.2785

3.543
2.7853

0.011401
0.01131
0.0082221
0.0037285
0.011252
0.005686

0.0055512
0.009474
0.010576

0.0084679

0.0096194

0.0077741

0.014454
0.0081877
0.0058104

0.009867
0.0067963

0.99974
0.99974
0.99971
0.99975
0.99954
0.99959

0.99976
0.99955
0.99935
0.99942
0.99923
0.99905

0.99906
0.99934
0.99952
0.99889
0.99907

S
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15:

16:

22:

23:

24:

25:
26:

lequence File:

Chamber High Vacuum

Wait For Chamber,

(:PVSS“

PowerScatter2.seq

Delay 3600 secs, No Action

Set Temperature 350.00K at 20.00K/min. Fast Settle

Wait For Temperature,

LogData Start New 5.00 1073741823 1073741823 1073741823 "C:\cryolab\08-12
Power Scatter (With Lower Powers & Differen

Delay 0 secs, No Action

-2002\LogPpmsSeqg.dat" "Second

t Temperatures)

TTO
A
TTO
A
TTO
A
TTO
A
TTO
A
Set

Single
Single
Single
Single

Single

Temperature 250.00K at 20.

dT

dT

dr

dT

dT

nonn

Measure

Measure

Measure

Measure

Measure

Wait For Temperature,

TTO
A
TTO
A
TTO
A
TTO
A
TTO
A
Set

Single
Single
Single
Single

Single

dT

dT

dT

dT

dT

Measure

Measure

Measure

Measure

Measure

K

K

K

K

K

init=

init=

init=

init=

init=

Delay 0

K

K

K

K

K

Temperature 150.00K
Delay 0

Wait For Temperature,

TTO
A
TTO
A
TTO
A
TTO
A
TTO
A

Single
Single
Single
Single

Single

dT

dT

dT

dT

dT

LogData Stop
Temperature 300.00K

Set

Measure

Measure

Measure

Measure

Measure

we

K

K

K

K

K

init=

init=

init=

init=

init=

at 20.

init=
init=
init=
init=

init=

at 20

10mW, 300sec max= 50mW,
10mW, 300sec max= 50mW,
10mW, 300sec max= 50mW,
10mW, 300sec max= 50mW,
10mW, 300sec max= 50mW,
00K/min. Fast Settle
secs, No Action

10mW, 300sec max= 50mW,
10mW, 300sec max= 50mW,
10mW, 300sec max= 50mW,
10mW, 300sec max= 50mW,
10mW, 300sec max= 50mW,
00K/min. Fast Settle
secs, No Action

10mW, 300sec max= 50mW,
10mW, 300sec max= 50mW,
10mW, 300sec max= 50mW,

10mW, 300sec max= 50mW,

10mW, 300sec max= 50nmW,

.00K/min. Fast Settle

E{TM‘ 0. lelmm

1430sec,
1430sec,
1430sec,
1430sec,

1430sec,

1430sec,
1430sec,
1430sec,
1430sec,

1430sec,

1430sec,
1430sec,
1430sec,
1430sec,

1430sec,

 Emmissivity:

500uv,
500uv,
500uv,
500uv,

500uv,

500uv,
500uv,
500uv,
500uv,

500uVv,

500uv,
500uv,
500uv,
500uv,

500uv,

10m

10m

10m

10m

10m

10m

— WW{

10m

10m

10m

10x

Hel pog

td

10m

10r

10

(/m]am lA

10rm

10z




1
2
3
4
5

Temperature

.

Avg. Coid
349.8388107 348.9464111
349.6185904 348.9966736
349.5913987 348.994873
349.5605381 348.9935303
349.5351577 348.9944153

Imterr

0.52159
0.52041
0.54052
0.56665
0.57324

0.00089881 -1.1406
0.0008168 -0.37431
0.001977 -0.19476
0.0021791 -0.24471
0.0022121 -0.13224

0.012078
0.0099827
0.01763
0.027016
0.013708

Avg. Hot

351.3843079
350.5490112
350.4630127
350.3753052
350.2889404

71.58
41.599
44.217
49.311
37.674

s -
Heater Power

0.001998282
0.000999473
0.000899984

0.000799689 |
0.000699687

1.0122 11.514
1.4252 1.6475
4.0011 0.80856
4.6398 0.79943
4.9923 0.63331

0.012323
0.010137
0.017073
0.026578
0.012976

334.64
190.19
180.5
174.5
190.39

0.30731
1.0302
3.7273
4.7876
4.6987

0.029107
0.0048457
0.0036161
0.0046303
0.0052826

0.99999
0.99991
0.99961
0.99943
0.99916

T,

e

1.808
1.1742
1.1338
1.0843
1.0233

0.0016669
0.0015608
0.0016106
0.0026902

0.001021

0.38881

0.10916
0.11241
0.071686
0.099347

0.013631

0.0081333
0.011806
0.0099558
0.012602

42.781
29.349
38.467
36.207
34.106

1.7612 -1.6426

3.6846 -0.74413

5.142 -0.66321
6.9917 -0.5614
5.5925 -0.51951

0.013877
0.0072076
0.011461
0.0094286
0.011342

199.36

187.7
195.47
183.56

0.0059849

0.0051956
0.0043711
0.0041954
0.0035827

0.9998

0.99949
0.99943
0.99927

0.99903




- Sample Temp. (K) Conductivity (W/K-m)

349.8388107
349.6185904
349.5913987
349.5605381
349.5351577
249.6764079
2495713439
249.5171852
249.4742763

249.44425
150.0715961
149.4758722
149.3834779
149.2891715

43.13606526
1146.06395213
46.05770754
4 45.08464299
45.27842159
18.91218961
20.42080492
20.86080352
21.55787692
21.89700677
13.57315146
9.14710658
9.504200634
10.24433911

Delta Temp. (K)

1.302596097

0.61460495
0.551158897
0.493527438
0.427793509
1.165189259
0.733476638
0.575053206
0.490329728
0.413789275
1.150972366
0.779681675
0.5617876089
0.348673841

Conductance (W/K)

0.000880238
0.000939984
0.000939857

0.00092
0.000923955
0.000385923
0.000416708
0.000425687
0.000439912
0.000446832
0.000276975
0.000186656
0.000193943
0.000209047

i

Raw Conductance (W/K)

0.001534076
0.001626204
0.001632893
0.001620354
0.001635572
0.000643401
0.000680797
0.000694774
0.000712606
0.000724284
0.000347171
0.000256495
0.000266144
0.000286503

Min. Temp. (K)

348.9464111
348.9966736

348.994873
348.9935303
348.9944153
248.8681183
248.9295349
248.9343262
248.9300995
248.9306641
148.7379761
148.5429535
148.5400238
148.5348206

Max. Temp. (K)

351.3843079
350.5490112
350.4630127
350.3753052
350.2889404
251.0671539
250.5814056
250.3862305
250.2652435
250.1650696
151.9780884
150.7999725
150.5091248

150.217392

Heater Power (W)

Rad. Loss (W)

0.001998282 0.000128091
0.000999473 8.09E-05
0.000899984 7.64E-05
0.000799689 7.21E-05
0.000699687 6.74E-05
0.000749684 4.20E-05
0.000499349 3.15E-05
0.000399532 2.76E-05
0.000349412 2.54E-05
0.000299701 2.34E-05
0.000399584 1.34E-05
0.000199984 9.23E-06
0.000149516 8.03E-06

9.99E-05 6.85E-06
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Conductivity (W/K-m)

on the conductivity spread. This measurement indicates
that more emphasis should be placed on understanding
how P4 effects the measurement.
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Conductivity (W/K-m)
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10-Jun
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24-Jun
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19-Jul
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Sequence File:

w N =

11:
12:

PowerScatter3.seq

Set Temperature 300.00K at 20.00K/min. Fast Settle
Wait For Temperature,

Delay 0 secs,
LogData Start New 5.00 1073741823 1073741823 107374182

-2002\LogPpmsSeq.dat" "Third Power Scatter
s will fill in final power scatter gap..."

TTO Single
A
TTO Single
A
TTO Single
A
TTO Single
A
TTO Single
A
TTO Single
A
TTO Single
A

dT

dT

dT

dT

dT

dT

dT

LogDhata Stop
Set Temperature 300.00K

Measure

Measure

Measure

Measure

Measure

Measure

Measure

nn

K

K

K

init=
init=
init=
init=
init=
init=

init=

at 20.

10mW, 300sec
10mW, 300sec
10mwW, 300sec
10mW, 300sec
10mW, 300sec
10mW, 300sec

10mW, 300sec

No Action

max=

max=

max=

max=

max=

max=

max=

50miW,
50mi,
50mW,
50mW,
50mW,
50mW,

50mW,

00K/min. Fast Settle

3 "C:\cryolab\08-14
@ 300K (To Fill In Gaps)" "Thi

1430sec,
1430sec,
1430sec,
1430sec,

1430sec,

1430sec,

1430sec,

500uv,
500uv,
500uv,
500uv,
500uVv,
500uv,

500uv,

10x

10m

10rm

10n

10rm

10

10r




}

Time Stamp (sec) Sample Temp. (K) Conductivity (W/K-m) Cond. Std.Dev. Delta Temp. (K) Conductance (W/K)

19400280.16
19402374.42
19404314.61
19406256.84
19408204.56
19410162.27
19411801.98

299.8298059
299.6051219
299.5860968
299.5445242
299.5621767
2995387738

30.78556217
32.35062097
32.71103207
32.27220145

31.2631637
32.25766986
35.13297958

1.125227776
1.173723268
1.192156462
1.201817505
1.168476217
1.200099896
1.280256706

1.139148716
0.591511691
0.540779088
0.451393094
0.509263984
0.451176619
0.339064603

0.000628212
0.000660149
0.000667504
0.000658549
0.000637958
0.000658252
0.000716926

Raw Conductance (W/K)

0.001052367
0.001098428
0.001109203
0.001106239

0.00107986

0.00110677
0.001178336

H
i
!
i
|

i
|
|
i

299.0701904
299.0741272
299.0730591
299.0708923
299.0741272
299.0645142
299.0741272

|

py
i

P

299.5010417

301.1609802 2.0907898
300.4322815 1.3581543
300.3716736 1.2986145
300.2446289 1.1737366
300.3041382 1.230011
300.2397461 1.1752319
300.0985718 1.0244446

0.0012
0.00065
0.0006
0.0005
0.00055
0.0005
0.0004

Min. Temp. (K) Max. Temp. (K) Temp. Rise (K) Req. Hir Power (W) Heater Power (W) Rad. Loss (W)

0.001198802
0.000649733
0.000599834
0.000499349
0.000549934
0.000499349
0.000399532

Y
2 .

+

™
p—

i
pui——

300.00445
299.99915
300.0071
299.99995
300.0018
299.9991
299.9973

6.90E-05
4.46E-05
4.27E-05
3.84E-05
4.03E-05
3.88E-05
3.35E-05

System Temp (K) Pressure ()

0.00013055
0.00014285
0.0001387
0.0001446
0.0001338
0.0001207
0.0001171

0.001129795
0.000605106

0.00055715
0.000460954
0.000509594
0.000460591
0.000365991

L

Map 21 ()
301.1434632
300.4230347
300.3607026
300.2345429
300.2947236
300.2326355

300.091446

Cond. Pwr. (W) Heater Current (mA)

0.776343008
0.571540864
0.549155514
0.501050825
0.525817595
0.501050825
0.448183295
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" Mark Seebach, 12:06 PM 9/3/02 -0700, Re: ATIN: Mark Seebach

From: Mark Seebach <mark.seebach@qdusa.com>
To: Michael Hall <mhall@ligo.caltech.edu>
~ Date: Tue, 3 Sep 2002 12:06:10 -0700
Subject: Re: ATTN: Mark Seebach
- Priority: normal
X-mailer: Pegasus Mail for Windows (v2.54)

. Michael, We did receive the therms./htr. I had Neil Dilley (the
physicist who developed TTO) take a look, he was surprised that so

" many had broken. His first question was how are they being prepped

 and mounted? This is the first (& only) case we've seen like this,

his recommendation, was extreme care, (sorry for the obvious).
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THERMAL ANALYSIS

* I defined the sample as following, on THERMAL PREFERENCES:
The thickness is 50e-6 meters, and the other parameters follow the specifications. 1
I used a thin mesh, which allows us to have a very good precision:
- Sweep “simple” SOLID90 for the thin parts. ’

- Sweep-smart size | for the main part T
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I applied as boundary limits a temperature of 310K on the first arm (HOT FOOT), and
300K on the terminal part (COLD FOOT):

i !
b o

RESOLUTION PARAMETERS:

- Solution > new analysis > steady state

- Solution > Time/frequency > Time — Time step ...

Time at end of load step: 4
Time step size: 0.01
Minimum time step size: 0.25

SOLUTION:




CONLUSION:

We can notice the linear distribution of the temperature within the sample at the =~ =

equilibrium.

W [ P - {;\ - SEU I B
A 00 RV IR ) Yag OV, T S VN BVLIVTN S AW
: Y b

;;;;;;;;;; A

: : A : L) : : L i

LS : N : n ‘L——? o4 4 e et

fodeX LAV 11*\4 k/(‘\_,@“ BNV A AN SR f;n s
AN




423 Me&&n@ ( 09 /46 /2@0,2 )

J O BE LE M ( mee,t,né JFwPQQ,) . - — ﬂ | ] “

Sr“zu@ M/ »Zgu ,a/zt/zf/ A@m@ Mwouw«amf)
j o LAURDSEN
P/LoK&wsz 4. A/w,cu@ 79 L (.%ﬁ‘ema,/)—)g//w L L j R
2 ’_[V\VQJ\‘PM,LG. ﬁom ,s\j J%e /\eracfé S :Eauﬁ V’P MQ,AM "nﬁfgsbgs U‘G.é«éeﬂ D
; TR S W S SR /M/er %@U’Q./‘“ﬁﬂ-wwoujwf/"&k(j%(/ %V&fanﬁm ;;;;;;;;;;;;;;;;
I //fe pocIen . AV v an @ne. 4@(: ,rum('fj /uv\c(ﬂera»L”
g

,fc JL apy 44@7}; ‘

%e. Ml'awaé .. ,A@C’Z'//rj €. ,o’o,.,
| P /’ Wmmnj mwaj wlen //,é’e mv-e@wwwmea-// T
- , LS5 Acredued e 'Af ¢ SBAAG 4 r[és ,Guv-: e b
- Aofée,a’ m;,q/ /é& “ fowe,o( M
7 GE'NEICA‘L Ex [rédua £rn aﬁ” M.
e /-mfw'f% //,/le, @&:d | ]
@ TieHsed &n//@é .
 ThRenwiald Q,aﬂ\dluawétd‘ j .40/8/0'(9//,': § en /Mc. lavolide M ;
(s

4 b s e Wl s el / Pagle s

| 65\7\96@/.?/;@@,2, éxoym ‘ T
halo i 9fuqaﬁs.é) navufl@n “D’/\/g,cﬁ/ ( ”Oau‘s‘ jvw /MQ )% Ce. 5 th{bh /; ‘‘‘‘‘ 4@44»2//«;5/) """""""" ‘

L8O i SeRNox [C&amcy 0«72)

Y, S22 /&69 L omiked O S ; :
i a0 P &aﬁmm SN N S S S A N ‘
CD Eoﬂﬂ[) e corlten o L L

60/704 MM/& /0 ma{ /Ze cce/zxw(a./zfo . /qrzaaf)-

B B BN I
{ V"ex,«,/nmaém A,e_/»//lr ayg/,lé /J—p&ﬁd,‘.;_v :/of QU-baMG-ttc.‘).QC‘QQL’

T‘ﬁ»o& ,Aau»»[)& /’YMQOJAU.J}QMcwl( ﬂ@fﬁod 3 Om&ga




7

U

"' TM _.g))\ ;He

o/éawLan '

Ta/%u /ﬁme vl /é{ea,ﬁrﬁ ;;;;;; V/ff zjmé@u

.. ,mglo&w VVVVV ,,,;J doeo>

To posa i

udt-> mefb«#m

2 ee W jae

L Ccial e

<

4 kmamdrwwm&e

A
S

1
74

A8 2.

/E=V-X 38

oo 23

ehg

X /!tcg,&ga_&bezﬂ "







