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In this project, we mainly focused on topological materials and elucidated
new transport phenomena and proximity effects that can occur in open systems. In topological Dirac
semimetals, a helical gapless state is formed on the surface due to band topology and spin-orbit
interaction. In a system in which a ferromagnetic material is placed close to the surface, it was
revealed that when an electric field is applied to a topological Dirac semimetal, a spin Hall flow
is generated and a semi-quantized torque Is generated in the nearby ferromagnetic material. We also
discovered that in a system in which a ferromagnetic electrodes are attached to a topological Dirac
semimetal, a Hall effect with a value close to the theoretical maximum occurs.
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