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Systematic linear-response calculations of medium-heavy unstable nuclei in a
nuclear energy-density-functional approach
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A new calculation scheme based on a Skyrme-energy density functional (EDF) was
developed and applied to systematic calculation of linear responses of nuclei in a wide mass region. It
was shown that the Skyrme EDF is able to reproduce well the giant multipole resonances in the stable
rare-earth nuclei, in which lots of experimental data are available. Then, the nuclear matter properties
such as incompressibility were extracted through the excitation energies of giant resonances.
Furthermore, the calculation scheme was extended to describe the spin-isospin responses. It was shown
that beta-decay rates of deformed neutron-rich nuclei relevant to the r-process nucleosynthesis could be
produced quantitatively with a proper choice of the proton-neutron pairing interaction.
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