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We have develoEed new quantum liquid crystals. Regarding charge liquid
crystals, we have achieved results such as controlling orbital order with loss of spatial inversion
symmetry in iron-based ladder materials, elucidating the microscopic mechanism of metal-insulator
transition in honeycomb materials, and identifying ferro-axial order in ilmenite-type compounds.
Regarding spin liquid crystals, we have achieved results including the discovery of giant
magnetic-field-induced strains in chromium compounds, the discovery of colossal barocaloric effect
in A-site ordered perovskites, and real-space observation of magnetic-quadrupole domains. We also
succeeded in discovering new superconductors such as the anti-perovskite transition metal pnictide
APd3P, the Pt-Bi-X system with a triangular lattice, and quasi-one-dimensional materials Sc6MTe2.
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