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Activities

Nuclear Structure Data

» A-chain Evaluations

Nuclear Astrophysics Data

* Evaluation and assessments of
reactions critical for stellar explosion
studies

(closely coupling research and data
activities)

* Improve and expand functionality of
the Computational Infrastructure
for Nuclear Astrophysics

» Software to facilitate a proposed new
effort in nuclear mass evaluations




Nuclear Structure Data
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Nuclear Astrophysics Data

278- Motivation: Properties of 27Si above the proton threshold energy
needed for the 26Al(p,y)2’Si reaction rates

Detection of y rays from decay of 2°Al is evidence of continuing

nucleosynthesis in the Milky Way Galaxy

26Al(p,y)?’Si reaction in novae, affects the interpretation of Galactic 2°Al

observations

Many levels in the relevant energy
range (7.5 — 8.5 MeV) have
unknown J™and proton widths
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Measurement of elastic and inelastic 2°Al+p ( G124 0 9/24)

scattering reaction using radioactive 2°Al beam at ~—

ORNL’s HRIBF

PhD. Thesis of Stephen Pittman
University of Tennessee, Knoxville
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Data analysis and level assessments in progress
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Nuclear Astrophysics Data

278- Motivation: Properties of 27Si above the proton threshold energy
needed for the 26Al(p,y)2’Si reaction rates

Measurement of 26Al(d,p)?’Al reaction in inverse kinematic was studied to
search for mirrors states in 2’Al to inform the 27Si structure
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Data analysis and level assessments in progress




Nuclear Astrophysics Data

18Ne Motivation: Properties of 8Ne to understand the directly measured
14O(oc,p)17F
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Previous measurements:

615 §,300.2 .
17F(p,)40O (J.C. Blackmon et al. 2001) I
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500513

F(p,p’)YF* (B. Harss et al. 2002) Y

30164 3 3763

140(a,p)Y’F (M. Notani et al. 2004). New LT 5
resonance was suggested indicating
proton decay from 18Ne to 1t E, in 17F .

M.Notani et al. 2004

* Implication that this branch can increase
the 4O(a,p)*’F reaction rate by 50 % A

TUNL Nuclear Data Evaluation
« Investigate this anomaly via inelastic Folect, "Energy Level Diagram,
scattering in the 'F +p system

D. W. Bardayan,
Data analysis and level assessments in progress ORNL




Nuclear Astrophysics Data

1258n lBlSn 1338n R.L. Kozub , TTU & K. L. Jones, UTK
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Motivation: Provide nuclear structure information important for
simulating r process nucleosynthesis in supernova explosions
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Computational Infrastructure for Nuclear Astrophysics

New Features since USNDP-2008 meeting Computational Infrastructure

for Nuclear Astrophysics

* New reaction rate calculator ----- In progress

Rate Evaluations O Element Syl
» simplified interface for element synthesis
anlmator Reposiiony ® Elergant Synthesis Viggalizer
* made six new profiles of X-ray bursts available Nuclear Data
for simulations o perctones o users in 85
» simplification of tools for sensitivity studies----- institutions |
in progress in 22

~ countries

Element Synthesis Anmator
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Nuclear Masses
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nuclearmasses.org launched to aid research in nuclear masses and
to help facilitate a proposed new effort in nuclear mass evaluations

—
Mass Distarsed Anabyzer | Mass Datasel RMS Comparstor Slep 1ol 5

Select mass dotasels for comparison by double-clicking it in the tree below lefl. Remowe o mass datayel

New Features since USNDP-2008 meeting R

- added capabilities to plot 8V, values

» uploaded 6 new theoretical mass model data sets




Nuclear Masses

« uploaded new experimental mass compilation dataset from B. Singh, McMaster

) (RS o
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welcome

McMaster Mass Compilation 03
masses Compiler: Balraj Singh, Allison MacDonald, McMaster Univ., Canada

Contact: Balraj Singh; ndgroup@mcmaster.ca

gallery

Date: October 30, 2009

Compiled Data from papers during March 2009 to October 2009
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Summary/ Future Work

Nuclear Structure/ Nuclear Astrophysics Data Evaluation and
Assessments

e Mass chain evaluation A=152 & A=69 (properties of 8Br important for
astrophysics)

e Reaction and structure evaluation for 27Si, 18Ne and 125131.133g
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

eExplore role of nuclearmasses.org in future mass evaluation efforts




