(®)
2018 2020

Thermal and Optical Control of Valley-Polarized Current and Theoretical Design
of Novel Topological Materials

Wakabayashi, Katsunori

12,100,000

In atomically-thin materials such as graphene and transition metal
chalcogenides, where the thickness of the system is one atomic layer, unique electronic properties
emerge owing to their boundary effects such as edges and surfaces. In this research project, we have

focused on the third degree of freedom, the valley state, after the charge and spin states, for
optical control of electronic properties. In addition, we proposed a new material exploration and
device design for experimental groups by developing photonic crystals. The results of this research
project are expected to contribute not only to the fundamental physics of atomically-thin
electronics devices, but also to the development of new topological materials and device designs.
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