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he weak r-process and its nuclear
physics-related uncertainty

* Low mass (38 [Sr] £ Z £ 47 [Ag]) neutron-rich isotopes might be
synthesized by charged particle-induced reactions in neutrino driven
winds.

* Reaction path: located in the region of unstable isotopes relatively close
the valley of stability.

* (a,n) & (p,n) is faster then PB-decay > reactions drive the material
toward heavier masses.
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How accurately do we know the cross-

sections of (a,n) reactions?

More than an order
of magnitude
difference!

Dominant spurce of
nuclear physics
uncertajnty!

Cross section data
is needed at
astrophysical

energies!
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Experimental

Inverse kinematics

e Suitable to be used< x.> Rl beams
- MUSIC detector / bo,

- Neutron detect <&@ rRIB)

— several expe <<Q§ Ats in progress
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approaches

Direct kinematics

* Activation technique
- Stable target + alpha beam

irradiation Offline
\ counting

activity

thes t, ts; Idé

- Measuring y- & B- radiation
with HPGe & Si detectors
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Investigated reactions
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Measurement of the induced activity
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Experimental results
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Cross section calculations
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Summary

* Low mass (Fe-Ag) neutron-rich isotopes may be
formed in neutrino-driven winds.

* (a,n) reactions play crucial role in this so-called
weak r-process nucleosynthesis scenario.

e Activation cross section measurements were used
to constrain nucleosynthesis calculations.

* Rl beam experiments are in progress...

* Elastic alpha scattering in inverse kinematic with R
beams can be used also to constrain the a-OMP’s!

A novel understanding on this
nucleosynthesis process




Thank you for your attention!
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