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Numerous USNDP mstltutlons are pursumg prOJects that

' are beneficial for studies in nuclear astrophysics
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‘| nuclear structure

These activities include work on both nuclear reactions &

\

[Recent Activities include
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* * Compilations & Evaluations (ANL, McMaster, ORNL )

« Computational Infrastructure for Nuclear Astrophysics (ORNL)

* Nuclear Theory (LANL)
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ANL (F. Kondev)
« Structure information for states above long-lived isomer ®Re

McMaster (A. Chen)
 Evaluation closely coupled to experimental program of

McMaster —TRIUMF 25Al(p,y)?’Si & 4°Ca(a,y)*Ti

ORNL (C. Nesaraja)
* Focus on reactions involving radioactive nuclei important for stellar
explosions - coupled to HRIBF measurements

"°F(p,)"°0 & "°F(p,y)"°Ne, *P(p,y)*'S ,

17O(p,y)18F & 17O(p,(x)14N, & 25A|(p,y)268i




186\\/(d,2n) 186Re
& y-ray coincidence

s-only

S-process
r-only r-process

New structure information were
assigned above the (8+) isomer

Capture (entry) state
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ground state

be used for dating r-process events

Important for determining accuracy of the
187Re/1870Os cosmo chronometer that can




Evaluation of the 26Al(p,y)?’Si reaction rate

g

Incorporated new data from recent measurement of key resonance for the
reaction rate at TRIUMF-ISAC using DRAGON (Ruiz et al. PRL (2006))
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McMaster

Evaluation of the 49Ca(a.,y)*Ti reaction rate

d

Important in production of the observed gamma emitter 44Ti in supernova
explosions (Ey = 1.16 MeV)

RMS 30.87

LI Data analysis & rate evaluation in progress
(Ph.D. thesis, C. Ouellet, McMaster

University)
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ORNL Focus on structure & reactions involving radioactive nuclei important for
stellar explosions

experiments

18F(p,p)'8F
18F(p,a)150
'8F(d,p)'°F

>

evaluations

Level Structure of 1°Ne

processing

18F(p,)150 & 18F(p,y)'°Ne

reaction rates

Important for determining synthesis of '8F in novae
and heavy element production in X-ray bursts

Y

C.Nesaraja




ORNL Focus on structure & reactions involving radioactive nuclei important
for stellar explosions

experiments evaluations I

325(p,d)31S : Level Structure of 31S | |

processing

30P(p,y)3'S reaction rate

Plays crucial role in the synthesis of heavier (A>30)
nuclear species in nova outburst on ONe White dwarfs

*A total of 26 levels observed

*5 observed levels not previously reported

*J * determined or constrained for the first time
*Evaluated 44 levels




ORNL Focus on structure & reactions involving radioactive nuclei important
for stellar explosions

17O(p,0(,)14N

Level Structure
of 18F

70(p,y)"8F & TO(p,c) N
reaction rates in Red
Giant Stars

B. Moazen

28Si(p, t)26S;i

Level Structure
of 26Sij

25Al(p,y)?0Si reaction
rate in novae

D. Bardayan

d(“Be,t)’Be

Level Structure
of 6Be

3He(3He,2p)*He
reaction rate in stars

A. Chae

"Be(p,p)’Be &
"Be(p,p’)’Be*

Level Structure

Extrapolation "Be(p,y)eB
astrophysical S-factor to
stellar energies

R. Livesay




LC.omputationaI Infrastructure for Nuclear Astrophysics

Measurement Cross SeCtIO Reaction Rate
Structure Para 10
evaluatlons calculatlon \

WWW fitting
Dissemination ; |
Librar Reaction Rate
formatting i

edmng

element synthesis .
calcula

Min

Expansion of the Computational Infrastructure for Nuclear Astrophysics
at nucastrodata.org

and many other features



\Nuclear eory

LANL Global Calculation of Ground State Axial Asymmetry of Nuclei

: . ; ek endi
PRL 97, 162502 (2006) PHYSICAL REVIEW LETTERS EHSE'%DEI:EE%UHE-

Global Calcolations of Ground-State Axial Shape Asymmetry of Nuclei

Peter Miller."" Ragnar Bengtsson.* B. Gillis Carlsson,” Peter Olivius,” and Takatoshi Ichikawa®

agvev)  Effect of Axial Asymmetry
C -o.o on Nuclear Mass
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First global systematic study of
the axial asymmetry of >7000
nuclei
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e characteristic y bands are
observed experimentally for many
nuclei in region where axial
asymmetry is calculated
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— : « for nuclei where axial asymmetry is
wonn ol le e e e o oo found, a systematic deviation
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Neutron Number N masses is removed
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« important application for modeling the properties of
nuclei involved in the r process in supernovae




@ Nuclear Theory

LANL Direct & Semidirect Capture of Nucleons with Hartree —Fock BCS Theory

| Neutron Capture Off-Stability — Sn-122,132
sn122 sn132

New calculation for neutron
direct/semidirect capture on
Sn based on Hartree-Fock
BCS Theory
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LANL

I Maxwell-Averaged Capture Cross Section for Sn-132

DSD Contribution to MACS

0.5

with DSC

® Because of small CN capture cross
sections on 1325n, DSD capture be-
comes Iin the same order as the
Hauser-Feshbach cross sections.

® MACS is increased by the DSD cross
section, when ET > 100 kel

® 239% of MACS is from DSD
at kT = 1 MeV.
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1325n 5 -decays with Ty ,» of 39.7 s. If nucleo-synthesis takes place in a high tem-
perature environment, uncertainty in the DSD calculation may change the r-process

scenario.
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Kawano et al.




