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Evaluation of electron-capture and beta-decay rates at stellar environments and
nucleosynthesis
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Accurate evaluations of weak rates, that is, electron-capture and
beta-decay rates in stellar environments, have been done systematically for Gamow-Teller, first and
second forbidden transitions including the nuclear regions where two-major shells such as sd-pf and
pf-sdg shells are concerned. These nuclear weak rates thus accumulated have been applied to study
nucleosynthesis in stars, cooling and heating of the cores of the stars, and evolution of the stars
in their final stages.

Using a new microscopic effective interaction in sd-pf shell, nuclear deformations, or quadrupole
components of nuclear forces, are found to play important roles in determining the neutron driplines
in fluorine, neon, sodium and magnesium isotopes. Structure of the new two-neutron halo in 29F has

been clarified.
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