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Elucidation of the structure of high-density baryonic matter and neutron
stars is one of the most important issues in nuclear physics in the 21st century, and is closely
related to fundamental problems in particle physics and astrophysics. In this study, we succeeded
for the first time in the world in deriving the interactions acting on hyperons and nucleons that
constitute dense matter by large-scale simulations of lattice QCD. Some of the results have been
validated at the Large Hadron Collider (LHC) at CERN. Furthermore, we constructed a hybrid-type
equation of state for the phase change from the baryon matter phase to the quark matter phase at
high density, and performed a binary neutron star merger simulation using it, and found signatures
of the phase change in the emitted gravitational waves.
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