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on-conserving (INC) shell-model Hamiltonians, we derived a new set of resonant contributions to rapid-proton (rp) capture

rates on sd-shell nuclei important for astrophysical modelling, namely, °Al(p,y)**Si, *Ar(p,y)*°K, 3'Cl(p,y)**Ar and a few others. The INC Hamiltonian is a combination of an
Isospin-conserving Hamiltonian, Coulomb interaction and effective isospin-symmetry breaking forces of nuclear origin. The advantage is that Coulomb effects are taken into ac-

count with great care, thus the approach allows u

s to predict unknown nuclear level schemes and to describe decay modes more accurately than the standard shell model.

We confirm that proton capture on excited states of some target nuclei may noticeably contribute to the total rpo-process rates, e.g. 2°Al(p,y)**Si and *'Cl(p, y)**Ar. We compare

our results with previous shell-model calculations

A radiative proton capture occurs in explosive hydrogen
burning in stellar environment of extremely high tempera-
ture and density, e.g. X-ray bursts, novae explosions, etc.
Masses, lifetimes and spectroscopic factors for nuclei
along N=Z line and proton-rich nuclei up to A~100 are re-
quired for obtaining reaction rates used in astrophysical
modelling. Nuclear shell model is extremely valuable in
providing reliable estimations of relevant individual states
and contributing resonances for rp-process rates.

and with estimations provided by currently available statistical model.
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Resonant term of the reaction rate [3]
N (ov) =1.54x10" (yT9)3/2a)7/exp[—
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Fig. C - Procedure of obtaining resonant term of the rp-reaction rate.
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profile compared to Monte-Carlo statistical model. These preliminary results are under evaluation.
C. The resonant contributions to rp-reaction rates of 2Al(p,y)%Si, ZP(p,y)®S, 2P(p,y)*S, *Ar(p,y)*K, and
%2Cl(p, y)*Ar, have also been calculated, and calculations of more (p, y) reaction rates are in progress.
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