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Synthesis of Chiral Crystal Thin Films and Exploration of Chiral Spintronics
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We have focused on the synthesis of chiral material thin films and the
development of their spintronics functionalities. In particular, we successfully synthesized
epitaxial thin films of FeSi with a cubic chiral crystal structure, discovering new properties and
functionalities such as the manifestation of room temperature ferromagnetism on the surface,
current-induced magnetization switching at room temperature without an external magnetic field,
skyrmion formation, and higher-order nonlinear Hall effects applicable to reservoir computing. In
addition, we observed the emergent inductance effect in helimagnetic materials. We also scrutinized
the stability of skyrmions with impurity doping. Based on these results, we could demonstrate the
significant potential of chiral materials in spintronics applications.
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