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Members and Scope of Activities

• Members and Activities:
• Caroline Nesaraja: Research Staff Member - ENSDF evaluator 
• Michael Smith: Research Staff Member - nuclear astro data, software systems
• Larry Zhang :  Student - nuclear astrophysics data

T (GK)

42Ti(p,g) nova
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Murray Martin – Nuclear Data Pioneer
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Nuclear Structure Data

• ORNL responsibility: A=241-249
A = 69

ENSDF Evaluations
Caroline Nesaraja

ANU
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Nuclear Structure Data
ENSDF Evaluations
Caroline Nesaraja

A=137

A=246

A=242

ANU
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ANU

Nuclear Structure Data
ENSDF Evaluations
Caroline Nesaraja

• 9400 changes since last version

• includes 137Cs used for cancer treatment

• now includes numerical MTAS data not previously available

• also includes results from 24 new papers since 2018

• end result is a 514-page evaluation   
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Nuclear Structure Data

• Member – Int. Program Committee for ND2022 at LLNL (418 participants)

• Member – NSAC Nuclear Data Subcommittee

Related Activities
Caroline Nesaraja

ANU
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Nuclear Astrophysics Data

• focus on Stellar Explosions

• we closely couple data activities to measurements on unstable nuclei as 
recommended in NSAC LRP and listed as DOE NP milestones

• Personnel
– Michael Smith – Staff
– Larry Zhang – Student

X-ray burstssupernovae novae

F i t t i n g  R a t e s
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K.U. Nguyen, SKKU

42Ti(p,g)43V

Collaborators

• Beihang Univ. (BUAA) in Beijing, China
• Shisheng Zhang (Professor) – theoretical nuclear physics, cross section predictions

• B. Shao, S. Y. Zhong, Sizhe Xu (BUAA grad students) – theoretical nuclear physics

• SungKyunKwon Univ. (SKKU) in Korea
• Kyungyuk Chae (Professor) – reaction assessments for astrophysics

• C. Kim (postdoc), K.U. Nguyen (grad student) – reaction assessments for astrophysics

• Emory Univ. (Atlanta)
• Eric Zhang (undergrad) – uncertainty quantification in nuclear astrophysics

Eric Zhang, Emory U.
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Reaction Assessments

• Assessment of the 59Cu(p,g) and 59Cu(p,a) rates for X-ray bursts

with SKKU
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Reaction Assessments

• Assessment of the 42Ti(p,g) rate for X-ray burst nucleosynthesis studies

with SKKU

42Ti(p,g)
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Reaction Assessments

• Measurement of branching ratio of 24Mg(p,d)23Mg levels for high-temp 22Na(p,g) burning

Chanhee Kim, K.Y. Chae et al.  SKKU
M.S. Smith, K. Chipps, S.D. Pain, ORNL

with SKKU
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Nuclear Astrophysics Data

• improving thermonuclear reactions
• processing & thermally averaging rate uncertainties

STARLIB rate uncertainty

Uncertainty
FactorRate

. . . . . .

nova explosion
temperature history

thermally avg uncertainty
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Online Software Systems

• unique set of online software systems that serve the community carrying out DOE 
NP-supported research programs and endorsed by NSAC LRP 

• systems used by researchers in over 180 institutions in 42 countries

• systems improve return on investment of nuclear data for research projects

• many ideas for expanding and improving these services

• currently working to improve the backbone of the system

since 2004

Computational 
Infrastructure
for Nuclear 
Astrophysics
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Future Possible Projects

• add uncertainties to REACLIB thermonuclear rate library

• update REACLIB content

• develop benchmark simulations and integral parameters (e.g., keff
equivalents) to help validate nuclear astrophysics rate libraries

• explore processing (some) TALYS cross sections into REACLIB rate format

explosion energy
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Synergistic Activities  – WANDA2022

• Organizer for Space Session on HE Ion Interactions/Secondary Particle Production

• Detailed Session report available on OSTI

spacecraft design
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Synergistic Activities  – WANDA2022

• Organizer for Space Session on HE Ion Interactions/Secondary Particle Production

• Detailed Session report available on OSTI
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Synergistic Activities  – Machine Learning

• co-author of RMP review article on ML in Nuclear Physics

• presentations on Machine Learning in Nuclear Data at NSAC Town Hall 2022

• Recommend formation of a USNDP Task Force on Machine Learning

• share approaches & algorithms

• plan strategies for future work

• create ML toolkits for non-experts

• collaborations with ML experts

• provide input for future FOAs

• recruit students/researchers 

USNDP Task Force on 
Machine Learning
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Synergistic Activities  – Outreach & Workforce 

• Past Chair of APS Committee to Inform the Public (CIP) – workforce development

• Elected to APS Forum on Outreach and Engaging the Public (FOEP)

• Drafting poster on Nuclear Data for DOE NP Office

• NSAC Town Hall presentations on Outreach and on Education/Training

• NSAC-ND subcommittee written input on Workforce Retention

• Remote outreach presentations on nuclear astrophysics & nuclear data given to 
middle school students in Rhode Island

arXiv:2112.10623v1

Outreach event with 
6th graders in Rhode Island

Nov 2022
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Synergistic Activities  – Outreach & Workforce 

• Drafting poster on Nuclear Data for DOE NP Office


