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In this research project, we have investigated phenomena characterized by
topological quantum states among superconductors, magnetic insulators, and semimetals. As a
remarkable achievement, we obtained a strong evidence to ensure the existence of Majorana
quasi-particles, which are fractional states of electrons, for the first time in the world in a
magnetic insulator. This is done by observing the half-integer quantization of the thermal Hall
coefficient in the quantum spin liquid state of a ruthenium compound. In addition, from the
development of topological materials, we discovered the first nematic superconductivity, the first
superconductivity in antiperovskite oxides, and superconductivity in the line-nodal semimetals. We
also deepened our knowledge on topological superconductors that break the time-reversal symmetry.
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