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Spin polarization and spin dependent shift current in electron systems
irradiated by circularly polarized light
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We have theoretically studied spin polarization induced by circularly
polarized light in semiconductors with strong spin-orbit interaction. We have used numerical
simulations and the Floguet theory to investigate photoinduced dynamics of microscopic electronic
models. We clarified how the magnitude and the sign of the photoinduced spin polarization depend on
the light electric field, frequency, and the electronic band of the system. Our results are
consistently interpreted as the inverse Faraday effect, and they enable us to understand the
existing theories including phenomenological ones in a unified manner. In this research project, we
have not calculated the shift current itself. However, our results show that the spin polarization
mainly occurs near the Fermi surface, suggesting that the realization of spin dependent current due
to circularly polarized light. This point is an important future problem.
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