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Many levels in the final nuclei of the rp
process, such as 26Sij, 30S and 3K, are not well
known, thus requiring theoretical input.

The total rp-process reaction rate depends
on the partial gamma decay widths and the
proton decay widths of states in the final
nucleus (above the proton-emission
threshold) and their Q values.



oy *



Application of the Isobaric Mass Multiplet
Equation (IMME)

According to the IMME B =a + bT, + cT,?
where B = binding energy of a state.

It follows that
B(3OS) = 2B(?’Op)exp N B(3OSi)exp * 2cth'

If the analogue states are known the only
theoretical input is the value of c.



In 1989 W E Ormand and B A Brown (NP A
491, 1) reproduced 42 b coefficients with an
rms deviation of 27 keV and 26 c
coefficients with an rms dev of 9 keV using
a charge-dependent Hamiltonian for A=18-
22 and A=34-39. We use USDA/B for the
charge-independent part. The full
composite Hamiltonians will be referred to
as usda-cdpn and usdb-cdpn.
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With neutron-rich nuclei and previously omitted
nuclei we used 608 levels in 77 nuclei

 Minimize deviations (chi-squared)between theor.
and exp. energies in several iterations

For USDA, 30 well-determined LC’s

For USDB, 56 well-determined LC’s



Generally good agreement with experiment for
all sd-shell observables calculated with the
effective interactions USDA and USDB
[ Richter, Mkhize, Brown,

Phys. Rev. C 78, 064302 (2008) ]
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For level energies USDB provided a superior
agreement (130 keV rms fit deviations). USD
overbinds both the n-rich F and O isotopes.

Both USDB and USDA gave improved binding
energies for neutron-rich nuclei compared to USD
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 We have considered (p,gamma) reactions
leading to final nuclei in 26Si (published),
36K (published), 39S (just completed) and 31S
(preliminary).

Our method for determining energies of
states in the final nuclei, based on the IMME
with experimental energies for the T = 1
analogue states and the theoretical c-
coefficients, should be extended to other
cases in the sd shell.



* The use of different interactions and
approximations gives an indication of the
theoretical error in the rates







Figure 6. Relative contributions to the reaction
rates for x =-E, , /(kT) with T9 = 10. Resonant
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Why measure excitation energies ?
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