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Like any application, connection and communication is key

= Session was divided into two sections, and two subsections

— Computational/Theoretical focus —

 Defining Directions Speakers were from the NNSA labs, supporting and

« Computational methods L strengthening the deterrence mission and nuclear data
— Experimental focus while connecting to broader scientific communities

* Experimental platforms Thanks to Adrien Terricabras for the great notes!

- Diagnostics —
= Cross-discipline partnerships are imperative: anything that 2.5~ T Data
facilitates communication is helpful a 204 ] — =y
— Producers and users § . N 16 ’
« Security and need-to-know is no different than proprietary, 3 | Pu(n,n’)
export-control, etc g 1.0
» Users do not necessarily know they are using nuclear data, S os4
do not know who to ask 0o
— Scientific communities outside of nuclear data: statistics, ' [I] ; 1|u 115 zln
computer and software engineering, radiochemistry Energy, MeV
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Common “need” themes

Need for trust-worthy covariances, with no gaps
— Robust, transparent, and defensible
— Conservative

“Curated EXFOR” supporting users, automation, and
ML/Al methods across databases

Theory to support ML/Al: physics constraints, training
data

Data improvements

— Photon data: atomic, photonuclear

— Neutron data: scatter and transmutation
— Secondary particle production

Differential and integral data need to be developed and

used together

“State-of-the art” requires connections including

academic institutions, industry, and non-nuclear fields

Curated EXFOR
need

0.15 4 Multiple; single energy
O 1239, B.D.Kem |
£ 1980, D.L.Smith -1
o 1987, 5.K.Ghorai
N 1988, Y.lkeda
- Al & 18998, A Fessler
) 0.10 = 1998, ¥ Kasugai
'ﬁ © 2007, W.Mannhar
@
o
%
0.05
=
O
0.00

2 10 15 20

Neut . MeV
Questionable eutron energy. e

uncertainty

& Lawrence Livermore National Laboratory

‘ (%)

&9
NYSE s
National Nuclear Security Administration



Defining directions

= Ali Dreyfuss (LLNL)

25(n,f) cross section uncertainty
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= Sensitivity and UQ studies can prioritize nuclear
data needs by propagating covariances

= |naccurate covariances — notably too small — can
have significant implications

= Are there other applications that have developed
Baysian methods for high-consequence decisions?

46 k. benchmarks. with
sensitivities (dim: 46x>12,200)

VIILO ND: H,
9Be, 10.11B, 12(,
LIS || 160, 27Al, 52Cr,
" S6Fe, 208ph,
[k | =s23uviio
r~=—  ND. (~10,000)

= Denise Neudecker (LANL)
Demonstrated with PARADIGM

PARADIGM Experiment
Selection Tool

122 differential data sets
(~8,400 data points)

Creating Baseline of
Current Knowledge
Historic Historic |
Integral  Differential
Qpenment Experimen
. Nuclear
Evaluation Theory
1

20 potential differential exp.

Assessing }mpact of
Future Experiments ,

PARADIGM LANSCE &

NCERC Experiments

| __— 6 potential integral exp. ‘
Comet

ZPPR

= Al/ML capabilities can prioritize nuclear data
experiments, maximizing impact

= Defining both differential and integral experiments
together provides the highest impact

= Requires an investment across a diverse team
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Advancing computational methods

= Scott Vander Wiel (LANL)

5Li(n,t)*He Reaction Cross Section

= Kostas Kravvaris (LLNL)

Angular Distribution

Bayesian gptimization of Pu geometry . 0020 {=F, E,=0.183 MeV
i : 5 | cevaluation ¢ _— Abinitio
' ‘ . S 0.0157 informed
s s L *é_a: ;Jl> evaluation
3x2 Config §- M e, % 4 0,010
(Cube) a £ ENDF/ )
- Cost: ~2years of development, demonstrating & 00051 BVIL O #
8x1 Config implementing new algorithms, some light ML, a ‘ , , ‘
(Slab) significant amount of compute time. 70 0 Aigle (j;’;’reeslfo
= Advancements in computing platforms —and
* ML/AIl provides multiple opportunities to improve theory codes that take advantage of them - are

data, identify bias, accelerate timeline

= |ntegration of data from different sources is

providing higher-fidelity data and UQ capabilities

= Refactoring codes requires significant time, effort,

needed, but challenging foresight and computational knowledge

= ML/AI is game-changing (accuracy/time) and needs
data, theory and methods investments

= Emerging capabilities (e.g. QIS) show promise;
need to be involved despite no immediate impact
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Advancing experimental platforms

= Aaron Couture (LANL)

Flatto

Components and
materials under test
include Pu, U, Np and
many other materials

= Measurements often utilize large facilities that are
both producers and users of nuclear data

= Number of facilities are limited; time is competitive

and less training capabilities

= New facilities are being proposed to meet

challenging data needs

= Maurice Aufderheide (LLNL)

Stockpile Stewardship uses Flash Radiographic Sources
All are Bremsstrahlung Sources, by necessity

= ScandiFlash (450 keV endpoint) Used in many

experimental sites (picture is at LLNL's HEAF).

= Cygnus 1&2 (2.2 MeV endpoint) At PULSE facility
at NNSS, 960 feet underground.

= FXR (9 MeV or 17.5 MeV endpoint) At the
Contained Firing Facility (CFF) at LLNL's Site 300.

= DARHT 1&2 (Dual Axis Radiography Hydro Test
facility) (20.5 and 17 MeV endpoints) at LANL.
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= |ntegrated, multi-physics, application-specific
experiments use nuclear data

= Radiography is a common diagnostic that utilizes
atomic, photonuclear, neutron, and proton data

= Need for detectors and data (+ covariances) for
experiment design & analysis
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Diagnostic use and development

2 Keegan KeIIy (LANL) = Samantha Labb (LLNL)
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= Measurements often use large, complex arrays; = Activation reactions are used as a diagnostic for
challenging data reduction but more complete extreme environments; retrieving samples can be a
challenge

= New materials, analysis methods, and capabilities
(e.g. microcals) provide opportunities for

increasing accuracy, identifying correlations, and = Advancements in radiochemistry, data, and methods
drawing out data from large datasets (unfolding) will support accuracy and broader use

= Embedded tracers and material foils/wires are examples
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