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Spin responses of nuclei, nuclear weak transition processes and nucleosynthesis
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Accurate evaluations of electron-capture and B -decay rates in stellar
environments with high densities and temperatures as well as neutrino-nucleus reaction cross
sections have been systematically done for wide ranges of nuclei including fp- and sd-shells based
on new shell-model Hamiltonians, which can describe spin responses of nuclei quite well. These weak
rates have been applied to study nucleosynthesis of neutron-rich iron-group elements in type la
supernova exolosions, r-process nucleosynthesis in core-collapse supernovae and binary neutron star
mergers, and nuclear URCA processes in 0-Ne-Mg cores of stars, which result in important
contributions to nucleosynthesis and evolution of stars as well as compilation of nuclear data with
high accuracies.

Structute of two-neutron halo in 1n 22C has been clarified based on fundamental nyucleon-nucleon
interaction, and discovery of a new magic number Z=6 has been made.
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