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Members and Scope of Activities

• Members:
• Michael Smith: Group Leader for Experimental Astrophysics & Nuclear Data 

- nuclear astrophysics data, online software systems
• Caroline Nesaraja: Research Staff Member - ENSDF evaluator 
• Murray Martin: Subcontractor - ENSDF evaluator and consultant
• Larry Zhang :  Student - nuclear astrophysics data

• Activities:
– Nuclear Structure Data ( ENSDF)
– Nuclear Astrophysics Data
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Nuclear Structure Data – Mass Chain Evaluations

• ORNL responsibility: A=241-249
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Nuclear Structure Data – Mass Chain Evaluations

• ENSDF Evaluations

• ENSDF Reviews

• Guidelines for Evaluators: Murray Martin

• Future Work – next A-chain Evaluations & Reviews to be determined

Caroline Nesaraja 1.0 FTE
Murray Martin 0.15 FTE
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Nuclear Structure Data – Issue Resolution
• Resolution of Issue in A=137 Evaluation (submitted FY2018)
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Nuclear Structure Data – Supplemental
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Nuclear Structure Data – Publications & Presentations
• Publications

– Phys.Rev. C 99, 045807 (2019) 
S.N.Paneru, C.R.Brune, R.Giri, R.J.Livesay, U.Greife, J.C.Blackmon, D.W.Bardayan, K.A.Chipps,
B.Davids, D.S.Connolly, K.Y.Chae, A.E.Champagne, C.Deibel, K.L.Jones, M.S.Johnson, R.L.Koz
ub, Z.Ma, C.D.Nesaraja, S.D.Pain, F.Sarazin, J.F.Shriner, D.W.Stracener, M.S.Smith, J.S.Thomas,
D.W.Visser, C.Wrede, “s-wave scattering lengths for the 7Be + p system from an R-matrix 
analysis”

– Phys.Rev. C 99, 041302 (2019); Erratum Phys.Rev. C 99, 069901 (2019) 
B.Manning, G.Arbanas, J.A.Cizewski, R.L.Kozub, S.Ahn, J.M.Allmond, D.W.Bardayan, K.Y.Cha
e, K.A.Chipps, M.E.Howard, K.L.Jones, J.F.Liang, M.Matos, C.D.Nesaraja, F.M.Nunes, P.D.O'M
alley, S.D.Pain, W.A.Peters, S.T.Pittman, A.Ratkiewicz, K.T.Schmitt, D.Shapira, M.S.Smith, L.Titus, 
“Informing direct neutron capture on tin isotopes near the N=82 shell closure”

• Presentations
– Center Report: Status Report of Nuclear Data Activities at Oak Ridge National Laboratory at 

the 2019 meeting of the NSDD Evaluators’ network
– Technical Report:  Determining normalization factor for decay involving transient equilibrium 

at the 2019 meeting of the NSDD Evaluators’ network
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Nuclear Masses

• nuclearmasses.org
– contributed mass measurement compilations from Balraj Singh –

13 sets since 2008, most recent was November 2019
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Nuclear Masses

• nuclearmasses.org
– contributed mass measurement compilations from Balraj Singh –

13 sets since 2008, most recent was November 2019
– evaluated masses from AMDC
– theoretical mass predictions from 14 models
– Nuclear Mass Toolkit with customized visualizations, comparisons
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Nuclear Astrophysics Data

• Focus on Stellar Explosions

• Closely couple data activities to FRIB measurements

neutron star mergers hypernovae

X-ray burstssupernovae novae
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Nuclear Astrophysics Data UncertaintyRate
+

• Personnel: 
– Michael Smith – Staff 0.1 FTE 
– Larry Zhang – subcontractor/student 0.2 FTE

• Activities
– improved determination of uncertainties
– conversion of uncertainties for use in modeling codes
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Nuclear Astrophysics Data

Fitting rates 
– varying by factor of 1030

– with better than 2% precision

percent difference

Temperature GK
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te
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+

• Personnel: 
– Michael Smith – Staff 0.1 FTE 
– Larry Zhang – subcontractor/student 0.2 FTE

• Activities
– improved determination of uncertainties
– conversion of uncertainties for use in modeling codes
– processing data sets for use in astrophysical models
– assessing structure and reaction information for critical reactions



18 USNDP   November 2019

Nuclear Astrophysics Data

Fitting rates 
– varying by factor of 1030

– with better than 2% precision

percent difference

Temperature GK
ra

te

UncertaintyRate
+

• Personnel: 
– Michael Smith – Staff 0.1 FTE 
– Larry Zhang – subcontractor/student 0.2 FTE

• Activities
– improved determination of uncertainties
– conversion of uncertainties for use in modeling codes
– processing data sets for use in astrophysical models
– assessing structure and reaction information for critical reactions

• Critical Issues
– REACLIB community database needs updating – but no funding to do this (needs ½ postdoc)
– Funding for ORNL effort in this area subcritical
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• proposed a simple inclusion of parameterized multiplicative rate uncertainty factors in 
the REACLIB database to enable UQ studies in astrophysics

REACLIB

rate

reaction rate
22Na(p,g)23Mg

Nuclear Astrophysics Data – Uncertainties in REACLIB
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• proposed a simple inclusion of parameterized multiplicative rate uncertainty factors in 
the REACLIB database to enable UQ studies in astrophysics

• provides a path forward for REACLIB to be used in UQ and other sophisticated studies

• will require adjustments of code systems using REACLIB (e.g., nucastrodata.org tools)

REACLIB

rate

uncertainty

reaction rate
22Na(p,g)23Mg

Nuclear Astrophysics Data – Uncertainties in REACLIB
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Growing the USNDP Effort
• Strongly suggest brainstorming session at USNDP Meeting to grow effort
• Suggest bold proposal to expand effort at DOE NP Budget Briefing 

– double effort in 10 years by 2030
– recruit & train new generation of evaluators
– raise profile of data program within DOE NP activities
– outreach to RHIC, JLAB, EIC
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• Capitalize on
– data needs for new facilities (FRIB, EIC …)
– possibilities with AI / Machine Learning
– possibilities with Quantum Computing
– dramatically expanded Isotope program
– interest of nuclear applications (WANDA)
– explosion of big data efforts
– Interest in journals for pre-publication vetting

• Show leadership in
– merging structure and reaction work
– data management plans for DOE proposals …

all are pushing in right direction for more data
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