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Using a realistic quark-hadron crossover equation of state at high densities

exceeding the nuclear density, we have successfully simulated binary neutron star mergers and
analyzed the emitted gravitational waves. We captured their characteristics for the first time in
the world. We succeeded in studying the gamma-ray emission associated with binary neutron star
mergers. From a combined study of relativistic fluid simulations and radiation transport
calculations, we evaluated for the first time in the world the photospheric emission from a
relativistic jet associated with a binary neutron star merger. A summary paper on the photospheric
emission mechanism of long gamma-ray bursts was published based on numerical simulations of
relativistic jets.
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