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Elucidation of effects of shell structure and collective motions on nuclear level
densities via microscopic theories

Nakada, Hitoshi
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The nuclear level densities have been described from microscopic standpoints
using the shell-model Monte Carlo methods. Level densities and shape change of the odd-neutron nuclei in
the rare-earth region are successfully reproduced by the same framework with those for the surrounding
even-even nuclei. Parity-dependence of the level densities of the Ni-region nuclei is also reproduced in
an extended model space. Based on these achievements and comparing them to the results of the
finite-temperature mean-field approximations, effects of the vibrational and rotational collective
motions have been investigated. Influence of the particle-number conservation has been investigated as
well. Besides, by self-consistent mean-field calculations with semi-realistic effective interactions,
shell structure and its variation, which are manifested by the magic numbers, have been overviewed, which
are compatible with the experimental data.
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