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Pathways for heavy-element nucleosynthesis
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p nuclei and p-nuclei abundances
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C Reaction network
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Initial Key reactions . p-nuclei
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HAUSER-FESHBACH THEORY is required !

HAUSER-FESHBACH THEORY

Optical Model Potentials - Nuclear Level Densities

y-ray strength functions - Masses

(32<Z<83 , 36<N<131)

NEED FOR GLOBAL MODELS OF
OMP, NLD, ...
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Cross section calculations using the HF theory
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Impact of nuclear physics uncertainties on p-nuclei abundances
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M. Arnould and S. Goriely, Phys. Rep. 384, 1 (2003)
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C Gamow peaks and windows: the astrophysically relevant energies )
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(a,y) reactions: E.,, = 6-12 MeV
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y angular distribution measurements: the (a,y) problem
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The 41 y-summing method: The principle
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( The 41t y-summing method: The setup
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The 41 y-summing method: The 22Mo(a,y)2°Ru example
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Solutions (up to now):
 Theoretical calculations
e Simulation

No “real” experimental solution
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The 41 y-summing method: Efficiency calculation
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The 41t y-summing method: Efficiency calculation I
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The 41t y-summing method: Efficiency check with known reactions
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(a,y) results: Comparison with theory
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( DG2: a global a - optical model potential
/
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Nucl. Phys. A. 707, 253 (2002)

Improved global x-optical model potentials

at low energies U= VC +V+iW+ AV
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Real part V : double-folding method Imag. part W : Woods-Saxon type

effective NN interaction:

M3Y -density dependent (Kobos et al, 1984) Volume + Surface (ratio, damping C)
projectile density: geometry: r, a,,

n/p densities from elastic scattering data Iermi-type energy dependence

target density: Hartree-Fock theory f imaginary potential depth fitted

to el. scattering + reaction data at E< 20 MeV

% ¥
Correction AV : dispersive relations o g —
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Alpha-particle capture reaction cross-section systematics
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Measurements of low-energy (ao,y) reactions
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Input parameters in HF calculations

NLD : p(U, ) y-ray strengtl,-
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( Nucleosynthesis along the table of isotopes )
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Novae, X-ray bursters...

BC Fe 1DOOOOOOOOO
Ol _dpoo0oonoo

powered by neutrons
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S process: M<M, (AGB stars, red giants...)

t=100 yr P=10% n/cm® T=(0.1-0.4)x10° K

r process: ? (supernovae, neutron stars)

pp chain T=<l sec P=10*n/cm’? T =(1.8-3.3)x10° K

explosive nucleosynthesis )




