Uncertainty of Integrated Quantities using Goniometric Data: What to
do with the space between the measurements

Goniometer measurements
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Uncertainty of the solid angle

Confidence band — 95 % of the time the fit falls within a band IF
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Mathematical model
Weighted solid angle V(0,8) = ko + ka0 + kop + k307 + ky0 + ksp?

* Perform least squares fit to data
* Weighted by relative uncertainty
* Results for 0.10 %

ko= 88,457  +375

k,=-1436.1 +405
k,=-668,854 +4031

k;= 30126 156

k,=-25095 +1131

ks = 1,741,007 + 13959

- Previous fit chi-square — 161.4, null hypothesis rejected soundly

Null hypothesis — the model represents the distribution
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k,= 88,457 + 1727 191.3Im
k,=-1436.1  +1863 + Four corner points
Chi-square test as a ‘goodness of fit’ test k,=-668,854 18,543 196.2 Im
Based on a confidence level (¢ <0.05) k3= 3012.6  +720 10 x 10 weighted points
Degree of freedom (v = 3, 9 points — 6 ky=-25095 +5205 ) 1_92'9 Im
parameters) ks = 1,741,007 +64,215 Weighted average — integral
193.4Im

- Critical value 7.815 Chi-square = 7.63
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where U is an upper triangular matrix and D is a diagonal
matrix with positive diagonal elements. Since our
variance-covariance matrix, X, is symmetric positive-
definite, we can therefore write

angle
— Fake data - functional intensity \ .
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concerns

3 = UTpU = (UTVD)(VDU) = (VDU)' (VDU)

The matrix C = VDU therefore satisfies CTC = X. Itis points

Relationship between model and relative uncertainty between  Correlation between solid angle determinations

called the Cholesky decomposition of Z. - apply bicubic spline, uncertainty in matching derivatives Effect on the industry



