Mathematica fits vs. Root



Asymvs. T, Run 1

Run 1, Asym vs. Thickness
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PlotPade0l1[ {"ParameterTable"}]

= a0

bl

Estimate Standard Error t- Statistic
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PlotPade20[ {"ParansterTable"}]
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Estimate Standard Error t- Statistic
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PlotPadell[ {"ParameterTable"}]
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Estimate Standard Error t- Statistic

44,0928 0.139491 316.097
0.00336456 0.00567884 0.592474
0.000405728 0.000158142 2565539

P-Value
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A = 53 71
a, = 44.0510 + 0.0950

a,=0.3138 +0.0091

%2 (9.2396) / v (8) = 1.1549
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A()=a +a,t+ a,'t’
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Asym vs. T,

Run 2

Run 2, Asym vs. Thickness
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Padell 0000165057 = Reduced x2 1.17529

In[182:= PlotPadeDl [{"ParameterTable"}]
Estimate Standard Error t- Statistic P-Value

"S5 4 aD | 44.0809 0.113083 389.809  2.1005x 1078 ;
bl | 0000312034 9.96072x107° 313265 1.17282x107°

154)= PlotPade20[{"ParameterTable"}]

Estimate Standard Error t- Statistic P- Value
outpizd | a0 441172 0141336 312144  9.14522x 1076 1
“al | -0.0140333 0.00102563 -13.6825 2.62417x10° -
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In[125]:= PlotPadell[{"ParameterTable"}]
Estimate Standard Error t- Statistic P-Value
curez= | 80 | 44.1759 0.151864 290.891 149814x 10717 |
“al | 0.00564007 0.00583423 0.966719 (0.365888
bl | 0.000468957 0.000162807 2.88046  0.0236362




Root vs. Mathematica
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Reduced x value
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Asym vs. Rate run 1

Run 1, Asym vs. Rate
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Pade02 1+0.00233996 x-3.50579x1078 x? Reduced x2 1.62572
44.0278
Pade20 1-0.00233989x-3.50544x107% %2 Reduced X2 1.62743
Padell 44.08259-0.103975 % Reduced x2 1.38485
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In[204]:=

In[208]:=

PlotPadel2[ {"ParameterTable"}]

Estimate Standard Error t- Statistic P- Value
44,0279 0.105428 417611 1.19212x10-16 1
0.00233996 0.000082182 284729  169487x10F -
-3.50579%10"° 474043%107 =7.39551 0.000149995

PlotPade20[ {"ParameterTable"}]

Estimate Standard Error t- Statistic P-Value
44,0278 0105471 417439  1.19556%1076 1
0.00233989 0.0000821909 28469 1.69649% 107 -
-3.50544=10"% 474022%107 -7.3951  0.000150047

PlotPadell[ {"ParamesterTable"}]

Estimate
44,0829

0.103973
0.00482485

Standard Error t- Statistic P-Value

0.105288 418691  117076x1071% 7
0.0149856 6.9382 0.00022354
0000437076 11.0389  0.0000111116
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C, = 44.0467 + 0.0853

A(R) =

¢, = 2.166e-03 + 6.733e-05

C, =-2.837e-06 * 3.873e-07
x2(8.3005) / v (7) = 1.1858
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A(R)=c_+c'R+c,'R?
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c, = 43.9582 1 0.0801
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Asym. vs rate run 2

Run 2, Asym vs. Rate
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z= PlotPadeD2 [ {"ParameterTable"}]

Standard Error t- Statistic P-Value

0.167453 263.327  3.00729%1071%
0.000121298 19.6938 2.1742=107

-3.86058x10° £.70129x10~7 -576095 0.000690605

PlotPade20[ {"ParameterTable"}]

Standard Error t- Statistic P-Value

0.167542 263186  3.01854x1071%1
0.000121327 196889  2.17792x107 -

-3.86036x10° £70174x10~7 -576023 0.000691115

5= PlotPadell|[ {"ParameterTable"}]

Standard Error t- Statistic P- Value

0.169683 260.335  3.25766x 10713
0.0227844 529428  0.00113037

0.00529568 0.000666788 7.94208  0.0000954748
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c, = 44.1113 £ 0.1002

A(R) =

¢, = 2.400e-03 + 7.864e-05

C, = -3.922e-06 * 4.544e-07
22 (14.0211) / v (7) = 2.0030
\\ ARR)=c_+c /R +c,R?
N c, = 43.9869 + 0.0932
‘\\C& ¢, =-9.435e-02 + 2.630e-03
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Pade (2,0) 43.96 0.08 1.65 Root, 1
Pade (1,1) 44.08 0.09 1.12 Root, 1
Pade (0,2) 44.05 0.09 1.19 Root, 1
Pade (2,0) 43.99 0.093 3.00 Root, 2
Pade (1,1) 44.18 0.11 1.71 Root, 2
Pade (0,2) 44.11 0.100 2.00 Root, 2

Pade (2,0) 43.913 0.125 2.68 MM, 1
Pade (1,1) 44.0829 0.105 1.38 MM, 1
Pade (0,2) 44.0279 0.105 1.63 MM, 1
Pade (2,0) 43.959 0.187 4.28 MM, 2
Pade (1,1) 44.1744 0.170 2.54 MM, 2

Pade (0,2) 44.0948 0.167 2.95 MM, 2
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Reduced ¥2 value
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Root vs. MM, chi sq, Avs. R
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Summary

e Extrapolated Ao in agreement with two
methods (mathematica and root analysis of

same data set)

* Some differences in the Chi squared values
may come from slightly different methods for
calculation, x-error bar handling

* Pick one, pick thickness units, proceed.



Math in mathematica

e Get y(x+dx), y(x-dx) for fitting function, add
this dy due to x error bar in quadrature

* Use weighting function: w=(1/dy)”2 at each pt

* Use the mathematica “NonlinearModelFit”
function — least squares, using weighted data
points, standard error on Ao term

* Define x2 (sum over all data pts)
SUM{[(data pt — fit(xi))/Ayi]*2}

* Reduced 2 :
X2 /(# data points - fit parameters)



