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 Abstract

Atomic nucleus is the core of atom, and is the multi-fermion system of nucleons, namely protons and neutrons. Physical 
properties of nuclei are essential to understand the origin of matter, fundamental interactions in nature, as well as for practical 
applications including nuclear industry, engineering, quantum- information science, etc. Considering the role of nuclear physics, 
one manifest goal is to establish the universal model, which can fully describe the physical properties of all nuclides. Toward this 
goal, the nuclear energy-density functional (EDF) theory is one of the promising archetypes. For practical application of nuclear 
EDF theory, the self-consistent mean-field (MF) calculation has been utilized. In this seminar, I review the basic properties on
EDF-MF calculations for atomic nuclei. Several topics in recent progress will be also introduced. I especially discuss the 
relativistic version of EDF theory, collective excitations, radioactivity, and nuclear-matter properties for neutron stars.
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