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Elucidating shell evolution in terms of a unified description of medium-heavy
unstable nuclei

UTSUNO, Yutaka
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Performing large-scale shell-model calculations in the mass number 40-60 and
100-130 regions, we have identified the effect of varying shell structure in neutron-rich nuclei
(so-called shell evolution) on complex nuclear many-body systems, and clarified the universality of
shell evolution. For the mass number 40-60 region, by using appropriate single-particle levels based
on the shell-evolution picture, we have simultaneously reproduced the equilibration of positive-
and negative-parity level density and the dominance of positive-parity states at low energy for the
first time, and obtained excellent beta-decay half-lives and Gamow-Teller strength distribution. For
the mass number 100-130 region, we have well described the change of the h11/2 orbital with
changi?g m?ss number, thus successfully reproduced the chiral bands in which this orbital plays a
crucial role.
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