LA-UR-24-21516

Approved for public release; distribution is unlimited.
Title: Benchmarking of Fusion Data with Pulsed Sphere Experiments

Author(s): Neudecker, Denise
Casperson, Robert

Intended for: WANDAZ2024, 2024-02-26/2024-02-29 (Washington DC, District Of Columbia,
United States)
Web

Issued: 2024-02-20

% Los Alamos

NATIONAL LABORATORY



1% Los Alamos NYSE

NATIONAL LABORATORY National Nuclear Security Administration

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by Triad National Security, LLC for the National Nuclear Security
Administration of U.S. Department of Energy under contract 89233218CNA000001. By approving this article, the publisher recognizes that the U.S. Government
retains nonexclusive, royalty-free license to publish or reproduce the published form of this contribution, or to allow others to do so, for U.S. Government
purposes. Los Alamos National Laboratory requests that the publisher identify this article as work performed under the auspices of the U.S. Department of
Energy. Los Alamos National Laboratory strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does
not endorse the viewpoint of a publication or guarantee its technical correctness.



Benchmarking of Fusion Data with
Pulsed Sphere Experiments

Denise Neudecker, Robert Casperson
WANDA?2024, 2/26-29/2024

Acknowledgements: Research reported in this publication was supported by the U.S. Department of Energy LDRD and
ASC programs at Los Alamos National Laboratory. €)
4

l —~
LA-UR-24- DNORD



LLNL pulsed spheres allow us to validate nuclear data from 3-15 MeV
of several isotopes of interest for fusion research.

Several materials of interest for fusion

Querying nuclear data from 3-15 MeV
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LLNL pulsed spheres allow us to validate elastic, inelastic and (n,2n)
nuclear data of interest for fusion research.
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The resulting spectra are an excellent diagnostic tool to find issues in
nuclear data that might have eluded us otherwise ...
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# of Standard Deviation Change in Be9 Mean

... but they are fairly uncertain with poorly quantified uncertainties.
“Blind” adjustment with these data is perilous at best.
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Adjustment with EAT (TEUCLID Adjustment Tool” by Mike Grosskopf (LANL)).

[ I

—l_‘_‘__

1 T

2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9
0.1 1 10

Energy (MeV)

The blindly adjusted cross sections change by
20(!!) sigma compared to ENDF/B-VIII.0!*

* If we model bias and add uncertainties according to known
effects, the adjusted cross sections change within 2 sigma.
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Issues preventing good

adjustment:

* Missing angular distribution
sensitivities,

* Missing angular distribution
covariances for some
isotopes,

* Poorly quantified
experimental uncertainties,

e Systematic issues in the
experiment that cannot be
recovered.
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. but they are fairly uncertain with poorly quantified uncertainties.
“Blind” adjustment with these data is perilous at best.

In a nutshell: LLNL Pulsed sphere experiments are very good
helpful for validating nuclear data of interest for fusion, BUT - distribution
It might be worth re-measuring them with careful analysis of

A— r distribution

~experimental uncertainties. -some
We need angular distribution covariances and sensitivities of
their spectra to these nuclear data to harvest their full effect mcertamtles'

Sysweinaun 1sou€s in the
experlment that cannot be
recovered.

Adjustment with EAT (T "EUCLID Adjustment Tool” by Mike Grosskopf (LANL) ).



