1% Los Alamos

NATIONAL LABORATORY

Covariance update for light elements

Cross Section Evaluation Working Group

Covariance Committee
G. Hale & M. Paris (LANL/T-2)

2021-11-15

LA-UR-21-31268

NIS'E“’O‘% M: d by Triad National S ity, LLC., for the U.S. D f E ’'s NNSA.
NS e lanaged by Triad National Security, ., for the U.S. Department of Energy’s . 11/15/21 1



Evaluation flowchart
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Solution/Postprocessing
1) Construct ENDF-6
formatted evaluated data file
2) Covariance data
3) Post-process break-up
spectra with SPECT code




Parameter uncertainty from y?
The Old Way gives too-small uncertainty
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* D: restriction of C to {p,}-subspace
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Parameter variance
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* Assuming a normal distribution
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Uncertainties from chi-squared minimization
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B M : experimental setup
: observable
R;,,,0R;,, : relative measurement, uncert.
Xi,, : calc’d observable
L n)s : normalization
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Uncertainty determination comparison:
Confidence

1) previous: ox*> =1 = Uncertainties too small; scaling: op; = (C%)*/? ~ (’)(Np_l/Q) region
2) improved:
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Observable error propagation
Covariance matrix

The parameter covariance matrix is C = ZG;I, and so first-order error propagation gives
for the cross-section covariances
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X ()= +(P-Py) 8 +5P-Po) Go(P-Py) 1g, =V, (), =0
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cov[o,(E)o (E')]= [Vpgi (E)]T ¢ [Vpgj(El)]

P=p,

= Aai(E)Aaj(E’)pl.j (E,E").
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Example covariance
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Covariances for ENDF/B-VIII.1

Anticipated; time-permitting

* CP induced
—p-001 H 00l.endf
—p-002 He 004.endf
—d-002 He 003.endf
—t-002 He 004.endf
—a-006 C 013.endf

*n induced
—n-003 Li 006.endf
—n-004 Be 009.endf
—n-008 O 0l6.endf



