[Science and Engineering (Chemistry) ]

Study of photo-spin science on the next-generation
with multiple phase transition materials

Shin-ichi Ohkoshi
(The University of Tokyo, Graduate School of Science, Professor)

[Outline of survey]

A target of the research project is to create a novel phase transition in a chemically
synthesized novel material which exhibits multiple phase transitions (ferromagnetism,
ferroelectricity, spin transition, charge transfer transition, metal-insulator transition, spin
reorientation, etc). Using these novel materials, we will also try to construct the
next-generation photo-spin phenomena. In particular: (1) Development of novel multiple
phase transition materials. (2) Creation of novel photo-spin phenomena such as
photo-induced ferroelectric-ferromagnetism. (3) Establishment of “sub-terahertz
magnetooptics” academic field by the first observation of the ferromagnetic resonance in
100-300 GHz range. (4) First observation of novel magnetization-induced nonlinear
optical phenomena such as magnetization-induced nonlinear cascading process and
magnetization-induced degenerated four-wave mixing.

[ Expected results])

Development of novel multiple phase transition materials.
Creation of novel photo-spin phenomena such as photo-induced
ferroelectricity-ferromagnetism.

Establishment of the new magnetooptic field, sub-terahertz magnetooptics.
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Proposal of new strategy for the next-generation opto-spinelectronic technology by
first observation of the novel magnetization-induced nonlinear optic phenomena.
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