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Transmission Test Cases

Resonance parameters: Counting statistics uncertainty:
. 0 H
e Energy: 1 eV, 220 points from 0.7 eV to 1.3 * Ci: 0.71% for baseline
Vv o Cou: 0.71%
e

e B: 0.5 % with P/B=0.05
e A)I,:100 mev, I, :0.1,1,10,100 meV ~ 1% for T=1

e B)r,: 10 mev, I, : 100 meV
Dip transmission:

Model parameters: * 1=0.8,0.6,0.4,0.2
e Temperature: 300K = 5K
e Flight path: 10 m
e Gaussian resolution: AL = 3.7 cm = 0.74

cm (20%)
e Areal density: depending on transmission

(= 0.25%)
* Normalization: 0.5%
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Capture Test Cases

Resonance parameters:

Energy: 1 eV, 220 points from 0.7 eV to 1.3 eV
A)T,:100 mev, I, : 0.1, 1, 10, 100 meV
B)I,: 10 meV, I, : 100 meV

Model parameters:

Temperature: 300K = 5K

Flight path: 10 m

Gaussian resolution: AL = 3.7 cm = 0.74 cm (%= 20%)
Areal density: same as for transmission (+ 0.25%)
Normalization: 2%

Counting statistics uncertainty:

1% at peak yield

Joint




European
Commission

Transmission & Capture Examples

r,: 100 mev, r, : 0.1 meVv

Joint




Used Models for Uncertainty
Propagation

Uncertainty propagation towards the covariance matrix of the adjusted
resonance parameters:
e Only counting statistics (UU)
e Add uncertainties due to systematic effects:
1. Conventional Uncertainty Propagation (CUP) by adjusting
resonance parameters and model parameters
2. Monte Carlo (MC) sampling of model parameters:

e 4000 different samplings
e Total Covariance Theorem

e Result: more than 100 covariance matrices
e Focus: ul,, ur,, p(lr,r,)
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Counting Statistics
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Dependence on
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counting stat. unc. (in % at peak)

counting stat. unc. (in % at peak)
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URR Example: 1°7Au

URR capture yield and transmission measurement on 1°7Au. Fitting was done
with FITACS (HF+width fluctuations). Correlated uncertainties: capture:
UN-/N-=1.5%, transmission: uN{/N;=2%.
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URR: Parameter Correlation Matrix

CUP

MC
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100 p(6,0') x 100
4 (ua/0) Sno it I Saa (T)  Siz Ny Ne
Including 177
Suo 1.89 x 1074 2.6 100
Ry  -163x107" 9.2 -118 100
(r%% 136 x 107! 2.7 555 04 100
Sua 2.80 % 1075 9.0 T4 150 -50.9 100
{rly  118x107" 155 2765 -22.1 526 -85.1 100
Sna 1.86 x 1074 133 76.0 220 490 793 -994 100
Nr 1.00 1.9 632 833 313  -300 288 -285 100
Ne 1.00 1.5 0.9 02 792 45 44 24 03 100
Excluding Rj°
Suo 1.88 x 1074 2.6 100.0
By —163x107! - - -
(r9y  1.37x 107! 2.7 559 100
S 2.80 x 1077 8.9 T4.6 - -51.6 100
{rly 156 x 107! 1978  -8L7 - 510  -848 100
Sna 1.86 x 1074 130.8 811 - 503 788 -99.3 100
Nr 1.00 1.0 972 - 56.0 -79.4 875 -86.7 100
Ne 1.00 1.5 0.9 - 192 46 -45 25 -08 100
100x p(6,8") x 100
: (w/0) B Fe (%) 5. () 5. N N
S0 1.89 x 1077 2.4 100
Ry —1.67 x 107! 10.6 -10.9 100
(ro)y  135x 107! 2.8 689 01 100
Sp 2.80 % 1072 8.8 68.9 17.9 -48.7 100
{rh 1.21 x 107! 192 -66.9  -38.7 434  -825 100
Sn2 1.82 x 10~* 130 66.7 38.2 -39.8 76.5 -99.1 100
Nr 1.00 ~ - - - - - - ~
Ng 1.00 - - - - - - - - -
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Cross Section Uncerta
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Summary

Monte Carlo:
e Direct propagation of model parameter uncertainties
e conservative uncertainty estimation

CUP:
» Possible improvement of model parameters

Correlation coefficient:
Depends strongly on:

1. model (UU, CUP, MC)

2. resonance parameters

3. counting statistics

4. uncertainties of model parameter




