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We have carried out various nuclear structure calculations by means of
shell-model and mean-field calculations. The effective nucleon-nucleon interaction has been derived from
QCD through our own new method, which can be used to calculate various physical quantities. This enables
us to study the structure of exotic nuclei, for instance, the island of inversion, from the first
principle. The type Il shell evolution theory has been developed for the description of shape
coexistence.

Nuclear matrix elements of double-beta decay was calculated with two major shells for the case of Ca-48
with higher precision. The calculation of photo-excitation from the shell-model ground state has been
made possible, which opens perspectives of providing basic data on nuclear transmutation for nuclear
fission products (nuclear waste).
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