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r-process observations

r-process elements in

metal-poor stars
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Some outstanding questions:

* |sthere a weak r-process?

 What are the different sites?

* How does each site contribute
to galactic chemical evolution?



Nuclear data uncertainties in r-process models
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Uncertainty band: different theoretical
models for nuclear mass



Relevant nuclear physics properties
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* masses

* 3-decay half-lives and modes
* (n,y) and (a,n) reactions

* fission properties
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Experimental tools

Recent experiments relevant to
r-process models
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Neutron capture rates through (3-Oslo method

Experimental constrains on nuclear 105 T NG o (b)
level densities and gamma strength o ey
10°F

function for statistical-model
calculations of neutron capture rates.
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TOF mass measurements
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Past TOF experiments at the NSCL
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r-process motivated TOF experiments

, Expected reach of mass measurements at FRIB
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A new generation of RIBs: the story of 78Ni

Half-life measurement at the NSCL
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A new generation of RIBs: the story of 78Ni

Half-life measurement at the NSCL
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A new generation of RIBs: the story of 78Ni

Radioactive lon Beam Factory (RIBF)

Half-life measurement at the NSCL
@RIKEN, Japan
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A new generation of RIBs: the story of 78Ni

Half-life measurement at the NSCL Half-life measurement at RIBF
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A new generation of RIBs: the story of 78Ni

Half-life measurement at RIBF
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BRIKEN: -delayed neutrons at RIKEN

* [3-decay in AIDA: Advanced Implantation Detector Array
(DSSSD): v

e BRIKEN neutron detector:

SHe+n — 3H+p

GOAL: measure P, -value, the
probability for emission of x
beta-delayed neutrons




BRIKEN: -delayed neutrons at RIKEN
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BRIKEN experiments
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Conclusion: we are entering an era of r-process experiments
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Conclusions

* Progress in r-process astronomical data and theoretical models demands more precise nuclear
physics data for r-process models.

* A new generation of radioactive ion beam facilities, like FRIB at Michigan State University, will
make a large number of r-process isotopes accessible to experimental study.

* A variety of experimental techniques have been developed to meet the challenges of performing
experiments with very neutron-rich isotopes relevant to r-process models (very low beam rates,
need to use indirect techniques, etc).

* We have extended the reach of TOF experiments to regions relevant to the weak r-process.
 The BRIKEN setup at RIBF will measure a large number of new Pn-values of r-process isotopes
(beamtime for first campaign of experiments already completed).
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Nuclear data uncertainties in r-process models
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