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New Horizons for Spin- and Light-driven Opto-spintronics Explored
in Energy-momentum Space

Kaishu KAWAGUCHT*

This project aims to directly visualize the generation and temporal evolution of spin currents, a key concept
in spintronics, from the perspective of the electronic band structure in energy—momentum space. Conventional
studies of spin currents have mainly relied on transport measurements, making it difficult to access the
microscopic electronic states responsible for their generation and dissipation. To overcome this limitation, I
employed spin- and time-resolved angle-resolved photoemission spectroscopy (Spin-TrARPES), an advanced
experimental technique capable of resolving energy, momentum, spin, and time simultaneously. Using this
technique, I investigated the photoexcited electronic dynamics in thin films of the topological insulator Bi, Te,.
The measurements reveal the excitation of spin-polarized electrons into unoccupied states following optical
excitation, which is closely related to the formation of spin-current states. These results demonstrate the
capability of Spin-TrARPES to directly probe the microscopic processes underlying spin-current generation
and provide a new experimental platform for studying ultrafast spin dynamics in spintronic materials.
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