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Discussion Topics

»US Nuclear Data Program
»Nuclear Data Working Groups

»Workshop on Applied Nuclear Data Activities
(WANDA)

»Upcoming initiatives



US Nuclear Data Program

» The mission of the United States
Nuclear Data Program (USNDP) is
to provide current, accurate
authoritative data for workers
in pure and applied areas of
nuclear science and

engineering.

https://www.nndc.bnl.gov/

» This is accomplished primarily e .
through the compilation, e
evaluation, dissemination, and N
archiving of extensive nuclear e .
datasets. USNDP also addresses B =====0
gaps in the data, through S,W,m___-’I I ||
targeted experimental studies and S SO SRR I |
the use of theoretical models. .lIIIIII -




The N N DC O n Twitte r! About 15,000 views per month !

DEC 2021 SUMMARY

Tweets Tweet impressions

15 16.6K

+ o Follow us at @NNDC _BNL | -

New followers

23

Inform users of Educate about nuclei Short tutorials on
database updates and their applications using the website

National Nuclear Data Center @NNDC _BNL - Oct 20, 2021 National Nuclear Data Center @NNDC _BNL - Dec 30, 2021 -
a #NuclideSpotlight You can create custom filters with a combination of properties to highlight

nuclei on NuDat 3! Here we show nuclei with a half-life between 1 second
National Nuclear Data Center @NNDC_BNL - Jan 20 Gamma rays can be used to kill bacteria and extend the shelf-life of food and 1 day with a B- decay Q value greater than 0.
A new evaluation of A=48 ]ust went into ENSDF. Check it out here: products. il’;‘a‘\rlanzgre;ﬁn! filters you create with us! nndc.bnl.gov/nudat3
L anDo
nndc.bnl.gov/ensdf/

This process (called “food irradiation”) commonly uses 60-Cobalt, which:
- has a long half-life

- emits high-intensity gamma rays

- does not easily dissolve into water

ﬂ Evaluated Nuclear Structure Data Fi 60Co

Search and Retrieval

Last updated 2022-01-20 OO

168 new datasets added/modified in the last month!
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Slide courtesy of Libby McCutchan, BNL



US Nuclear Data Program

»The USNDP provides the
main “infrastructure”
(people, databases) for
the nuclear data
community

»Working to prioritize this
infrastructure by:
» Modernization of databases

» Investing in traineeships for
bring new people into the
nuclear data community

Databases

Structure & Decay Reactions Bibliography

ENSDF | Evaluated Nuclear Structure ENDF | Evaluated Nuclear Data File NSR | Nuclear Science References
Data File

EXFOR | Experimental Nuclear Reaction INSPIRE | High-Energy Physics
MIRD | Medical Internal Radiation Dose Data

NuDat | Interactive Chart of Nuclides CapGam | Thermal Neutron Capture
and Nuclear Structure and Decay y-rays
Search

XUNDL | Experimental Unevaluated
Nuclear Data List Search and Retrieval

Screenshot from NNDC
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ML for improv_'gd New Object- "\l 1 ]
| tabular recognition Oriented Database - l ENDF 1
Lead — BNL-CSI couchDB T s

Compatibility and
increased flexibility
for end users

Graphics from ENSDF
Modernization project



Nuclear Data Working Group (Recent) History

Nuclear Data Working

Group Formed

(11/15)

DNDO (4/17)

Nuclear Data
Interagency
Working Group
(PMs) (6,/16)

NDIWG FOA
Released
NP, NE, IP,
DNN R&D,

(3/19)

NDIWG FOA
Released
NP, ASCR, NE,
DNN R&D, DP

(3/18)

NDIWG FOA
Released
NP, NE, IP
DNN R&D

Workshop on Nuclear
Data for Reactor

(WoNDRAM) (06/21)

NDIWG FOA
Released
NP, IP
DNN R&D
(12/20)

Antineutrino
Measurements

Uncertainty
Quantification
for Nuclear
Data Workshop
(10/22)

NDIWG FOA
Released

NP,
DNN R&D
(3/23)

2014

2015

2016

Nuclear Data Needs
and Capabilities for
Applications
(NDNCA) Workshop

.S. DEPARTMENT OF

(05/15)

2017

2018 2019

DNN R&D
Nuclear Data
Roadmapping

Workshop

(NDREW)

(01/18)

Nuclear Data
Exchange Meeting
(04/16)

Office of

ENERGY Science

2020

2021

WANDA2020

(03/20)

WANDA2019

(01/19)

WANDA2021

(01/21)

2022

WANDA2022
(02/22)

2023

NSAC-ND report
on nuclear data
(03/22)

WANDA2023
(03/23)

Cathy Romano

Slide courtesy of



» The Nuclear Data
InterAgency Working Group
(NDIAWG) continues
quarterly meetings for

collaboration and coordination
» Led by DOE/SC/Nuclear Physics

» Agency program
membership increased from
8 to 17 since 2020 and
highlights the diverse areas
where nuclear data has impact

SC (NP, HEP, IPJFES) - CWMD
NNSA

- JHuman Spaceflight
- |Electronics

DIRA
Missile Defense Agency

Nuclear Physics
(Experiment and
Theory)

NIH)

Spectroscopy

L USNRC

Boxes indicate new

National Cancer Institute membership since 2020




Funding Opportunities for Nuclear Data Continue

PROGRAM ANNOUNCEMENT
TO DOE NATIONAL LABORATORIES DEPARTMENT OF ENERGY
‘OFFICE OF SCIENCE
NUCLEAR PHYSICS

DEPARTMENT OF ENERGY (DOE)
U.S. Deparment of Enersy OFFICE OF SCIENCE (5C)
Sucesr Py = NUCLEAR PHYSICS (NP)

NUCLEAR DATA INTERAGENCY WORKING GROUP

Nuclear Data Interagency Working Group / Research Program (NDIAWG) RESEARCH PROGRAM
DOE National Laboratory Announcement Number: LAB 17.1763 FUNDING OFFORTUNITY ANNOUNCEMENT (FO.A) NUMEER:
Announcement Type: Initial DE-FOA1002440
FOATYPE: INTTLAL
Tisue Date: 04262017 CFDA NUMBER: 51049
Letter of Intent Due Date: 0871212017 at § P Eastern Time
ALetter of Intent i required T
Submison D PR Easier Tame (1
Encourage Discourage Date: 05262017 at § B[ Enstern Time Loter of Intent i required
Tefer of lleat B ponse Date Jamuary 212011 i PM Easers Tome
Application Due Date: 077212017 at 5 PM Eastern Time |-Sebmfeios Deasion (o Appications, | Mershi, 07%ad STAT Exifurd Tis

FY17 FY18

FY23

OFPGE DR SR NeAR Pl SO PRO N NUCLEAR PrvSIC NUCLEAR DATA INTERACENCY WORKING GROUP
NATIONAL N‘;[LE{!R SE(I,{U?Y ADMINISTRATION, OFFICE OF {:\DIA“: G] RE sE _{RCIH PROGR_.&\I
DEFENSE NUCLFAR NONPROLIFERATION R&D

DEPARTAENT OF ENERCY

DEPARTMENT OF ENERCY
OFFICE OF SCIENCE

OFFICE OF SCIENCE, NUCLEAR PHYSICS

FUNDING OFFORTUNITY ANNOUNCEMENT (FOA) NUMBER:
DE-FOA-0002952

NUCLEAR DATA INTERAGENCY WORKING GROUP / FOA TYFE: Initial
Beskamantanti CFDA NUMEER: 81.049

DOE NATIONAL LABORATORY ANNGUNCEMENT NUMBER:
LAB 131903
NUCLEAR DATATIN ACENCY WORKING GROUP /

ANNOUNCEMENT TYPE: INITIAL

RESEARCH PROCRAM
e B TS At (o s FOA Tssme Date: Febroary 1. 2013
DEFOLI0IIIS FY2 1 Submission Deadline for Letters of Intent: | March 1, 2023 at 5:00pm Eastern Time
FOATYPE: INTIAL A Letter of Intent is required.
ShE e Letters of Intent must be submitted by an
authorized inshitmtGonal official

Letier of Intent Response Date Afarch 15, 2023, at 11:50pm Eastern Time
Sobmissien Deadline for Applications: Aiav I 2023 at 11:5%pm Eactern Time

U.S. DEPARTMENT OF Oﬂ-’ice of

ENERGY Science




NDIAWG Funded Efforts Since 2016

» Total Investment $49,773,881.00

» 23 individual projects

» 8 different lead organizations

» 6 DOE sites (ANL, BNL, LANL, LBNL, LLNL, ORNL)

» 2 universities (Duke, US Naval Academy)

v

14 collaborating orgs

v

6 DOE sites (BNL, LANL, LBNL, LLNL, PNNL, NNSS)

» 8 universities (Duke, Notre Dame, Univ. of Dallas, Mississippi State, Kentucky, NC
State, TUNL)



» Workshop for Applied Nuclear
Data Activities (WANDA) brings
together federal programs,
nuclear data users, and nuclear
data practitioners to discuss
current needs for nuclear data

» # of attendees (and programs!)
have grown since 2015.

» ~150 in 2020 (last in person before
COVID)

» ~300 during WANDA virtual meetings

» ~200 during WANDAZ23, held in
person

|
Evaluation Code
Capabilities/Need

/,/ USERS

i Needs and i N
/ Impact

EVALUATORS

PROCESSORS

Experimental
Capabilities/Needs

PROGRAM
MANAGERS

4
MISSION - >
PRIORITIES R
UNIVERSITIE \
INTERNATIONAL
Collaboration | COLLABORATORS /
Opportunities \ .
\ Coordinate
efforts
\7_/ = < v



WANDA - Examples

» WANDAZ22 had a focus on nuclear

data for space applications - : —ry—
INAL RECOMMENDED REACTIONS

» Highlighted the need to expand out of Fe,Si,0,He + H,C,Al,Fe — '23H, 34He (isotopic dd & total reaction o)

“low energy” 3 GeV/n, 1.5 GeV/n, 800 MeV/n, 400 MeV/n - duiso dierntal
Graphics from presentation by J. Norbury (NASA), WANDA2022

» Applications such as beam therapy also
discussed

» Held mini-WANDA on uncertainty

quantification and covariances Chart o avallable covarances
» Led by Denise Neudecker (LANL) gy = F
» Producers, users, Fed programs | )
attending a—
» Whitepaper output identifying top needs NG o
M. Rising T. Bolley

Graphics from presentation by D. Neudecker, WANDA 2021



WANDA - Funded Topics

NDNCA (2015) Cross-cutting recommendations WANDA2019 Topics WANDA2022 Topics
Dosimetry Standards lNucIear Data for Isotope Production leeactions on Unstable Nuclei
Fission X lSafeguards leigh Energy lon Interactions and Secondary Particles
Decay Data and g-Branching Ratios X lMateriaIs Damage lNeutrons as Secondary Particles and Interactions X
Neutron Transport Covariance Reduction lNucIear Data for Nuclear Energy lehoton Reactions and Transport
Expanded Integral Validation I(n,x) Reactions xlStopping Powers, Energy Depostion and Dose
Antineutrinos from Reactors Nuclear Data Adjustments and Impact on
x JJAtomic Data, NRF Data Applications
NDEM (2016) Cross-cutting recommendations WANDA2020 Topics

Improving the Pipeline infrastructure X lCovariance/Uncertainty/Sensitivity/VaIidation
Improved Covariance Data Nuclear Data for Isotope Production and Targetry

Needs X
Inelastic Scattering on actinides X lMachine Learning/Al
Capture gamma spectra x [[Detector Models, Atomic Data and Stopping Powers
Improved Fission yields x fIScattering, Transport and Shielding X

arget Production to Support Nuclear Data
Experiments Neutron induced gammas and gamma decay X
NDREW (2018) Topics WANDA2021 Topics The WANDA process wo rks!

Uncertainty, Sensitivity, and Covariance Advanced Computing for Nuclear Data
Neutron Capture and Associated Spectra x J|Predictive Codes for Isotope Production

Expanded Benchmarks and Validation for Nuclear

Fission |, Independent and Cumulative Yields X IData

Gamma-Induced Reactions X lNucIear Data for Space Applications

Inelastic Neutron Scattering and Associated Spectra | x lNucIear Data for Advanced Reactors and Security
Fission Il, Prompt Gammas and Neutrons x liThe Human Pipeline for Nuclear Data

(a,n) Reactions X

Targets, Facilities and Detector Systems X WoNDRAM Topics

Fission Ill, Decay Data X lReactor Antineutrino Source Term

Development of Benchmark Exercises lAntinneutrino Spectrum Calculations X

Slide courtesy of
Cathy Romano

Data Processing & Transport Code Needs lDetector Response
Actinide Cross Sections X




Nuclear Science Advisory Committee

1) Assess USNDP Status, which would include the following actions:

} I n A p ri I 2 O 2 2 , Offi Ce Of a. Assess and document recent achievements in nuclear data and their

impact.
b. Survey current and future federal and non-federal needs for reliable,

S C i e n Ce/ N P a n d t h e N a t i O n a | ) accurate, secure, accessible nuclear data.

c. Assess the role, competitiveness, and importance of the USNDP in an

Science Foundation (NSF) s ol it
2) Based on the USNDP Status Report above, provide recommendations for
maintaining effective stewardship of nuclear data, which includes the following NSAC charge for Nuclear

put forth a charge to the Data, April 2022

a. Identify challenges for nuclear data stewardship in the future, including
N u C | e a r S C i e n C e A d V i S O r identifying and prioritizing the most compelling opportunities to enhance

y and advance NP stewardship of nuclear data and the impact if those
opportunities can be realized.

C O m m I tte e to | O O k b. Describe possible ways the Nuclear Data (ND) community can work to

train and retain a diverse, equitable, and inclusive workforce capable of
£y sustaining the U.S. ND enterprise.

S p ec I fl Ca I I y a t n u C I ea r d a ta c. Identify access needs for facilities and instrumentation, crosscutting

opportunities with other federal programs, and potentially mutually

beneficial interactions with other domestic and international stakeholders.

» Full charge letter, interim
(question 1) and final
(question 2) reports can be
found here: ~ Report graphic
https://science.osti.gov/np/n T hetional nature of

sac/Reports nuclear data




Upcoming Initiatives

» Nuclear Data for Fusion

Energy Workshop

» Initiated by Office of Science
and Technology Policy

» ND community, industry,
universities

»May 4, 2023

LLNL/NIF -
https://lasers.lInl.gov/

}Funding Opportunity to W D — —

Readout of the White House Summit

i n C re a S e n u C I e a r d a ta on Developing a Bold Decadal Vision s e nouss T e T e

evaluator workforce N

25 o+ e+ s Parallel Proc;;;;;g the Path to
Commercialization of Fusion Energy
» Capacity for international
applicants too

ITER - https://www.iter.org

Executive Summary

Ct » OSTP » NEWS&UPDATES » OSTPBLOG

March 2022

Find nuclear data needs now
to have data ready for end
users in fusion



Upcoming Initiatives

»Working to have better communication with

international nuclear data communities

» Let’s start exchanging emails and see what type of
collaboration is possible

» National lab colleagues very involved in international
collaborative projects — IAEA, NEA, JAEA, Korea

»I'd like to see what is possible at a higher (government?)
level



Thank you!
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