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r-process nucleosynthesis
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e.qg., Meyer et al (1992), Woosley et al (1994), Takahashi et al (1994), Witti et al (1994), Fuller &
Meyer (1995), McLaughlin et al (1996), Meyer et al (1998), Qian & Woosley (1996), Hoffman et al
(1997), Cardall & Fuller (1997), Otsuki et al (2000), Thompson et al (2001), Terasawa et al (2002),
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sensitivity to seed assembly reaction rates
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neutron capture

Inputs for each nuclide:
separation energies
optical model parameters
level densities
gamma strength functions
etc.

TALYS

Input:

* Keywords, eg:

projectile n
element fe
mass 56

energy 14.

Optional loops
* Incident
energies

* Natural
isotopes

Optical Model:
* Phenomenology
local / global

Nucl. Structure:
* Abundancies

* Discrete levels

* Deformations
* Masses
* Level density par.
* Resonance par.

* Fission barrier par.

* Thermal XS
* Microscopic LD
* Prescission shapes
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Direct reaction:
* Spherical OM

* DWBA

* Rotational CC

* Vibrational CC
* Giant resonances
* Weak—coupling

Preequilibrium:

* Exciton model
— 2—component

* p—h LD phenom.
— surface effects

* Kalbach systematics
— angular distribution
— cluster emission

* y —ray emission

Output:
*File *output’
defined by
keywords

*Dedicated

files with
spectra, ...

v
A

v
A

A
A

Compound:

* Width fluctuations
— Moldauer
— GOE triple integr.
- HRTW

* Hauser—Feshbach

* Fission competition
— isotopic yields

*y —ray emission

* GC+ Ignatyuk

Multiple emission:

* Exciton (any order)

* Hauser—Feshbach

* Fission competition
— isotopic yields

*y —ray cascade

* All flux depleted

* Exclusive channels
* Recoils

ENDF:
* transport libs
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Summary INT 15-58W

The site of the r process remains one of the greatest mysteries of nuclear
astrophysics.

The capability of current and next generation radioactive beam facilities to reach
extremely neutron-rich nuclei for the first time will open up a promising new
approach to this mystery: exploiting the details of the r-process pattern to
constrain astrophysical conditions

Fresh theoretical efforts are crucial in order to achieve the necessary reductions
In neutron capture rate uncertainties
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