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Members and Scope of Activities

• Members and Activities:
• Caroline Nesaraja: Research Staff Member - ENSDF evaluator 
• Murray Martin: Subcontractor - ENSDF evaluator and consultant
• 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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Nuclear Structure Data

• ORNL responsibility: A=241-249

ENSDF Evaluations
Caroline Nesaraja
Murray Martin

AME2020

Aust. Natl. Univ.
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Nuclear Structure Data

• ORNL responsibility: A=241-249

ENSDF Evaluations
Caroline Nesaraja
Murray Martin

AME2020

Aust. Natl. Univ.
sorted by cut-off date
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Nuclear Structure Data

• Mass chains we evaluated 
that are outside ORNL’s 
responsibility:

A= 41 – Published
A= 58 – Published
A= 66 – Post Review
A= 69 – Published

ENSDF Evaluations

A=137 - Post Review
A= 208 - Published
A= 216 - Underway
A= 63 – Next in line for evaluation

AME2020

Aust. Natl. Univ.
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Nuclear Structure Data
ENSDF Evaluations

AME2020

Aust. Natl. Univ.

• FY21 Evaluations
– A=249    8 Nuclides [C. Nesaraja]
– A= 242  post review edits submitted [M. Martin]

• FY21 Edits in Progress
– A=137  16 nuclides [C. Nesaraja]
– Very lengthy and challenging mass chain 
– post review editing and addition of new work in progress

• FY21 Review
– A=48 [C. Nesaraja]

• Others
– Guidelines for Evaluators [M. Martin]- complete
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Nuclear Structure Data

• FY22 Post Review Edits
[C. Nesaraja]

A=137, A=66  A=245

• FY22 Evaluation

A=216 [M. Martin]

ENSDF Evaluations

AME2020

Aust. Natl. Univ.
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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, K.U. Nguyen (SKKU grad students) – reaction assessments for astrophysics

• Emory Univ. (Atlanta)

• Eric Zhang (undergrad) – uncertainty quantification in nuclear astrophysics

S. Zhang, BUAA
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Reaction Assessments

• Theoretical neutron capture study – benchmark study

with BUAA
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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

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

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

Level energies

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 

• budget crisis in FY21 prevented any work on these important systems

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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Future Possible Projects

• REACLIB thermonuclear rate library
– premier library of 160K thermonuclear rates for astrophysics studies

reaction rate
22Na(p,g)23Mg



17 USNDP   November 2021

Future Possible Projects

• REACLIB thermonuclear rate library
– research community needs rate uncertainties for UQ studies
– needs updated rates to keep the data base current and relevant ! 

uncertainty

temperature-dependent
uncertainty

added value: improved return on 
investment of nuclear data uncertainties for 

DOE NP supported research

Uncertainty
FactorRat

e

. . . . . .

thermally 
avg 

uncertainty
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Synergistic Activities  – WANDA2021

• Advanced Computing Session Organizer
– Nicolas Schunck, MSS, Bethany Goldblum, Matthew Mumpower, Ben Loer, 

David Brown
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Synergistic Activities  – WANDA2021

• WANDA 2021 Proceedings Editor
– Ramona Vogt (Chief Editor), MSS, Kay Kolos, Vlad Sobes, Cathy Romano 
– to be published in Phys. Rev. R
– 26 authors, 8 sections, 41 pages, 319 references, 14 figures
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Synergistic Activities  – Non-Proliferation

• Non-Proliferation efforts for NNSA 
• co-authored scoping study that made recommendations for a multi-year 

program of evaluations & experiments of (alpha,n) for applications
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Synergistic Activities  – Machine Learning

• co-author of two articles on ML in NP
• EPJA article (2021) and RMP article (to be published in 2022)
• wrote the “ML in nuclear data” sections

NN inverse solverevent classifier
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Synergistic Activities  – Outreach

• Remote outreach presentations on nuclear astrophysics & nuclear data given to 
middle schools, high schools, undergrads, grads, postdocs … in USA, China, Korea

• Chair of APS Committee to Inform the Public (CIP)


