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We developed new toEOIogicaI surface states and designed various spintronic
functions by using the concept of quantum phase, so-called Zak phase, which is central in the modern
theory of electric polarization. In particular, we succeeded in synthesizing epitaxial thin films

of the nonmagnetic insulator FeSi and discovered the emergence of ferromagnetic-metal state on its
surface. Since this FeSi surface has a nearly quantized Zak phase, there appear a large electric
polarization and the resulting strong Rashba-type spin-orbit coupling. By taking advantage of these
properties, we realized nonreciprocal electrical conduction and current-induced magnetization
switching. Furthermore, by appropriately selecting the junction material, we controlled the magnetic

and spin-orbit coupling states of the FeSi surface and also demonstrated room-temperature operation
of the current-induced magnetization switching.
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