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(1) Fusion and fission mechanism of superheavy nuclei

=Our focus is on the nuclear reaction mechanism and
the nuclear shell structure of superheavy nuclei. For

this purpose we measure the fusion barrier distribution,

nuclear fission, etc.

*Ti+2%pb

Recoil mass separator (RMS, upper). It is used to
study for nuclear reaction mechanism and fission
property.

Fusion barrier distribution of superheavy reaction
(right). It is deduced by Measuring the quasielastic
backward scattering for the first time in history.

(2) Nuclear structure of superheavy and neutron-rich
nuclei

By measuring the gamma-rays and nuclear masses,
we study deformed shell structure for neutron-rich,
transuranium nuclei and investigate predicted shell
closure in the superheavy region.

-We explore unknown nuclei in the neutron-rich, rare-
earth region, and study the structure of the deformed
closed shell structure.
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The S| AE-E detector to distinguish y-rays from 250Cm produced by the reaction
of 248Cm(180,60) (left) The y-ray transition of 20Cm between the ground-state
rotational bands —The first measurement of in-beam gamma measurement for
neutron-rich transuranium nuclei—

Study for Nuclear Properties of Superheavy and Neutron-rich Nuclei
(1) Fusion and fission mechanism of superheavy nuclei

(2) Nuclear structure of superheavy and neutron-rich nuclei

(3) Synthesis of heavy elements in star

(4) Construction of nuclear theory for a wide region of nuclides
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(3) Synthesis of heavy elements in star

~The synthesis process of heavy element in the
supernova explosion and the early universe is still
unknown clearly. To investigate it, we measure
nuclear level structure and the neutron-capture rate
near the region with mass number A=130.
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The device of making spin-polarized nuclei (left). By measuring magnetic
moments and spin-parities of excited levels of polarized nuclei, various nuclear
properties are obtained. An example of the spin-polarization for 8Li (right).

(4) Construction of nuclear theory for a wide region
of nuclides

Our focus is on understanding of overall nuclei,
especially nuclear structure, decay modes and the
limit of existence of them. For this purpose we
construct a new global nuclear mass model.

-We construct the effective interaction and the
method for the large-scale shell model calculation
and investigate the mechanism of appearance and
disappearance of the closed shell of nuclei.

-We study the properties of the nuclear matter
including neutron stars and finite nuclei based on the
relativistic mean-field framework.

-We study the effect of the nuclear fission and the

neutrino reaction to the nucleosynthesis in star.
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= The potential energy surface of 28°Ds, 4 in
the multidimensional deformation
parameter space calculated by using the
KTUY mass model. This potential enable
to calculate the fission barrier heights and
the spontaneous fission half-lives.

Saddle point

Ground-state




