Nuclear properties at neutron-rich region
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Introduction

The importance of the neutron-rich environment
Neutron stars : They are composed of enormous neutrons.
Nucleosynthesis : In r-process, neutron-rich environment is crucial.
Drip line : The number of neutrons bound in nuclei is limited.

=) The neutron-rich region in the nuclear chart is discussed
in this poster.
The relevant topic in the region

Reflection-asymmetric shapes : Octupole deformation, which breaks the
reflection symmetry, can be seen in the neutron-rich region.
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Method

Self-consistently solving HFB equation
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Definition of multipole moment
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e single-particle kinetic energy

v : two-body interaction

Canonical single-particle energy: e’
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¢: a basis that orthogonalizes the density matrix

Condition for bound nuclei
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Result

Potential energy as a function of B,
by constrained HFB calculation

Neutron drip line and the Coulomb interaction

Nuclei that are bound only in the presence of the Coulomb interaction.
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In the region where E(B;) — E(8; = 0) < 0, energy gaps exist between
neutron levels near the Fermi surface.

Neutron drip line can be extended towards neutron-rich region due to the
changes in the neutron-single particle energies caused by the Coulomb
interaction.
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