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solar system abundances
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solar system abundances
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neutron capture abundances
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neutron capture abundances
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—process nuclear network calculations
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—process abundance pattern signatures

very neutron rich
fission cycling
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—process simulations: required nuclear data

Masses
beta-decay rates
beta—-delayed neutron emission probabilities
neutron capture rates

fiIssion rates
fission product distributions
neutrino interaction rates
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systematic uncertainties in nuclear masses:

Impact on r—process simulations
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statistical uncertainties in nuclear masses:
Impact on r—process simulations
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reverse—engineering the rare earth masses

I—process pattern using
Duflo-Zuker masses
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Vlonte Carlo variations of DZ parameters

1 neutron separation energy contours for even-N nuclei
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reverse—engineering the rare earth masses
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I—process pattern using
Duflo-Zuker masses
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mass modification parameterization:

M(Z,N) = Mpz(Z,N) + aye™Z=C)/2f
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reverse—engineering the rare earth masses
10'

I—process pattern using

Duflo-Zuker masses rare—earth

abundances
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rare earth peak formation comparison

cold, very neutron-rich
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predicted trends in rare earth masses
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summary

The site of the rprocess remains one of the greatest
mysteries of nuclear astrophysics

The capacity of 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

Once nuclear physics uncertainties are reduced,
we can exploit details of the r—process
abundance pattern such as the rare earth peak
to constrain the astrophysical conditions and,
ultimately, determine the r—process site



