How did the elements come into existence?
- Open question in Nuclear Astrophysics, 2013 National Research Council Report

e The 3°P(p,y)3!S reaction and is a potential bottleneck for
nucleosynthesis toward heavier nuclei via rapid proton capture in
nova outbursts.

* The reaction rate remains uncertain

* Negative-parity states in 31S that have not been treated by past
theoretical calculations.
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* Contradictions between experiments for negative parity
spin state assignments (red)
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* No previous theory calculations to compare with
experiment * Full calculation of one particle excitation from
1p to 2s/1d or from 2s/1d to 2p/1f shell
* Was not previously calculated because of
computational limits
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* Reaction rate depends on resonance energy, decay widths, and spin log,,(T9)
* Large uncertainties in these results
* Energy shift of 5 state by 200 keV
e 2013 experiment at MSU with the GRETINA detector will further reduce the uncertainty in this reaction.
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