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NUCLEAR STRUCTURE DATA

Responsibility: Actinide Evaluations A=241 - 249 or
others requested from NNDC

A=152 evaluation submitted
(Murray Martin)

A=69 evaluation submitted
(Caroline Nesaraja)

Current work:

» Review of other mass chain as requested by NNDC

« Evaluation mass chain : A=241-249



NUCLEAR ASTROPHYSICS DATA

81Ge Motivation: Properties of 81Ge levels important for constraining
models for r-process nucleosynthesis
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ONLINE SOFTWARE SYSTEMS- CINA
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nucastrodata.org

Computational Infrastructure for Nuclear Astrophysics (CINA)
streamlines the incorporation of the latest data into astrophysics
simulations

CINA is a platform-independent suite of computer codes that are freely
available online at nucastrodata.org

One Tool In CINA
Rate Evaluation Toolkit
Provides a set of software tools to handle the workflow of evaluations
(from initiation to peer review to incorporation into the new REACLIB)

users in
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ONLINE SOFTWARE SYSTEMS- Nuclear Masses

ano Intaracive Nuclids Chart for Mass Dataset Evaluations ] Mass Differences of DUZU and AME2003

Duflo-Zucker for rp- and vp-processes
RMS deviation vs. N
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nuclearmasses.org launched to aid research in nuclear masses and provide
software support for new mass evaluation efforts worldwide

e SHARE and ACCESS work with scientific community (experimentalist, theorist,
evaluators)
e VISUALIZE, ANALYZE & COMPARE mass datasets

compare
results

calculate Lowest RMS deviation show the best
models that fit the evaluated mass
database (AM2003) for 3 different mass

ranges

RMS deviation between 13 models and
AME2003 for 2 different mass ranges
relevant for astrophysics

Nuclear Mass Toolkit

M. Smith DNP 2011

Such comparisons enable researchers to use rms deviations from AME2003 as a criteria to select
a mass model for their particular application



Publications/ Presentations

Publications

1. Phys.Rev. C 84, 042801 (2011)
P.D. O’'Malley et al.
Search for a resonant enhancement of the 7Be + d reaction and primordial 7Li abundances

2. Phys. Rev. C 84,034601 (2011)
K.L. Jones, et al.
Direct reaction measurements with a 132Sn radioactive ion beam

3. Phys.Rev. C 83, 052801 (2011)
A.S.Adekola et al.
First proton-transfer study of 18F + p resonances relevant for novae

4. Eur.Phys.). A 47, 66 (2011)
B.H.Moazen et al.
Direct studies of low-energy resonances in 3P(p, a)?8Si and 3>Cl(p, a)3?S

Presentations

1. Joint ATLAS-HRIBF-NSCL-FRIB Users Meeting
August 18 - 20, 2011

M.S. Smith

Sample of Online Resources for Nuclear Astrophysics



2. 2011 Fall Meeting of the APS Division of Nuclear Physics
October 26-29, 2011
East Lansing, Ml
i) New Features in the Computational Infrastructure for Nuclear
Astrophysics
M.S. Smith
ii) Comparison of Nuclear Mass Models with the Nuclear Mass
Toolkit online at nuclearmasses.org
M.S. Smith
iii) Poster Session
-Systematic Search for Waiting Points in Nova Explosions
A. Bennett et al.
-Recent Augmentations of the Functionality of the
Thermonuclear Reaction Rate Calculator (TReRaC)
K. Thomsen et al.
iv) Workshop on Energy Needs in Nuclear Data:
Cloud Computing for Nuclear Data

3. ORNL Seminar
June 23, 2011
Exploding Stars on your Computer
M.S. Smith



Summary/Future Work

Nuclear Structure/ Nuclear Astrophysics Data Evaluation and
Assessments

« Mass chain evaluation A=241-249

Computational Infrastructure for Nuclear Astrophysics

* Implement a set of workflow tool for international collaboration in Nuclear
Astrophysics

* Explore how work flow tools can be utilized in the broader Nuclear Data

Community

Nuclear Masses

- Explore role of nuclearmasses.org in future mass evaluation efforts



Personnel & Funding

Scientific Permanent staff: 2 heads, USNDP funded 1.2 FTE

Scientific Temporary staff (Postdocs, long term visitors): 1 head, USNDP
funded 0.15 FTE

Scientific External collaborators: many but none funded by USNDP
Technical/Support staff: 1 head, USNDP funded 0.5 FTE

New hires:
- none

Resigned/Retired:
- none



