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This project aims to develop novel phase transition materials that correlate with light
or electromagnetic waves, and new functional materials contributing to environmental and
energy problems were investigated. Particularly, research was promoted to pioneer a new
research field of “millimeter wave materials science” . Through this work, various
materials were successfully developed, such as light—-induced metal-semiconductor phase
transition material, photoswitchable superionic conductor, light—-induced ferroelectric
material, and world smallest hard ferrite nanoparticles exhibiting multiferroic property
and magnetization induced second harmonic generation (MSHG). In addition, various
millimeter wave absorbers were developed based on metal oxide magnets and magnetic metal
complexes. Furthermore, pico—second tilting of the magnetization induced by millimeter
waves was observed, which marked the beginning of the new field of “millimeter wave
materials science” .
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