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Evidence for additional nucleosynthesis processes
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Simple | process calculations

Equilibrium-constant neutron density models
and JINAbase observations
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Astrophysical Processes
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Sensitivity to neutron-capture rates
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Neutron Captures

« Direct measurement of (n,y) reactions on short-lived isotopes: challenging
* Indirect techniques to provide constraints
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CARIBU @ ANL
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SulN at ANL
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40Cs — B decay — Oslo + Shape methods
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Shape method analysis
by Dennis Muecher
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Shape method - ySF
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Nuclear Level Density
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Cross Section
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Sensitivity to neutron-capture rates
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e Constraints on the
139Ba(n,y)14°Ba

e Uncertainties in 1013 n/cm3
greatly reduced

* Verified that within the
specific model, 1013n/cm?3
is a viable neutron density
to reproduce observations

* Can be used to identify
conditions that could
reproduce specific stars
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Single-star comparisons
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By Alex Parsons, MSU

Summary

e Studies of the astrophysical i process

 Neutron-capture reactions are the main nuclear uncertainty

 Used Shape and Oslo methods to constrain the reaction
139Ba(n,y)*°Ba: main uncertainty at neutron densities 103 n/cm?

* Single reaction used to determine astrophysical conditions
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Future Plans

All (n,y) reactions Experimental 13°Ba(n,y)!*°Ba
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Summing Nal — SulN and friends
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Shape method - YSF
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