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a. non-equilibrium conditions #reaction rates
- (measure properties of individual states)

—i resonanée strengths (partial widths J*, 'etc.'.)' .
—sdirect capture (ANC, C2S, etc.)
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b. equilibrium conditions reaciicnrates
- (measure global properties of gas) - .

—»= masses, constraints on equilikrium -

(e.g. T,,, shell structure, etc.)
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1. Identify the astrophysical problem
2. Find an observable whose attributes

depend upon a nuclear process '
3. Develop-a strategy for acquiring the -

needed nuclear information '




1. The limits of patience
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*Ne(p,y)**Na

-« E_=8.830 MeV, Jr = 1/2"

“resonance strength”

(2J,+ 1)(2J,+1) TT, ]
2J +1) T
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2. The limits of technology
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resonance reaction rate:

RIFNRIAN T, o
(2J+1) T

N, (oV) o



resonance reaction rate: C%S, analog-state
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“*Na(p,y)**Mg via C(**C,n)**Mg

[D.G. Jenkins et al. PRL 92, 031101 (2004)]
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3. The limits of isospin
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JINA

Joint Institute for Nuclear Astrophysics 2002

Movie :H. Schatz, T. Elliot
NSCL, Michigan State University

Calculation : K. Vaughan, J L. Galache,
and A. Aprahamian, University of Notre Dame

Model ' B. Meyer, Clemson University
and R. Surman, North Carolina State

m’seed determined
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Temperature: 0.77 GK
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Abundance

B-decay rates
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Need: masses
half-lives
weak rates
some (n,y) rates
shell structure...

(all of which involve more fundamental issues in
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Nu c@ar structure is'an integral part.
- of nuclear astrophysies® = |



