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Schematic of topological magnetic structure generated by magnetic interactions mediated
by conduction electrons in a multi-orbital strongly correlated electron system.
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In strongly correlated electron systems, various electronic phases can be
generated by slightly changing chemical properties (element type and
crystal structure) or the physical environment (temperature, magnetic
field, and pressure) of the matter. Our group is interested in electronic
phase transitions and topological structures, in which charge, spin,
and orbital degrees of freedom interact with each other. By combining
material synthesis, macroscopic measurements of physical properties
such as magnetization and electrical conduction, and microscopic
techniques such as scattering experiments and nuclear magnetic
resonance, we aim to elucidate the physics behind the phenomena and
to design new electronic properties, especially by focusing on molecular
orbitals in crystals. Our research targets cover a wide range of materials,
including inorganic crystals such as transition metal compounds and
rare earth alloys, as well as molecular conductors. Specifically, we are
exploring new properties and functions related to topological magnetic
structures, and novel electronic phases in molecular conductors under
pressure.
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In the magnetic semiconductor FeS, a fictitious magnetic field induced by the antiparallel
spin arrangement gives rise to anomalous Hall effect at room temperature.




