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Study on binary evolutions with physical process around neutron star:
Application to neutron star ULX
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In this research project, we have developed a new binary evolution
simulation method that takes into account physical processes around neutron stars, such as magnetic
fields, accretion disk formation and mass loss, in order to study the evolutionary processes of
binary systems including neutron stars. In particular, we have aimed to understand the evolutionary
processes of neutron star-powered Ultra-Luminous X-ray sources (NS ULXs).

Through this research, we have elucidated the characteristics and evolutionary processes of
potential NS ULX binary systems, as well as the disk formation process, magnetic field and spin
co-evolution of neutron stars in X-ray binary systems. We show that many Be-type high-mass X-ray
binaries, which constitute the majority of X-ray binaries, can become ULXs during their evolution,
and we clarify the universality of NS ULXs.
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