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All-optical manipulation of spins in semiconductors using orbital motion
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Ccw GaAs/AlGaAs

In compound semiconductor quantum structures, the spins exhibit various
spatial structures depending on the balance between two types of spin-orbit interactions. We reveal
that irradiating CW laser, which does not cause interband absorption, to GaAs/AlGaAs single quantum
well enhances the spin-orbit interaction of the Rashba and modulates the spatial distribution of
spins. Furthermore, we demonstrate that a vector vortex beam with azimuthal angle dependence of
polarization arising from orbital angular momentum, directly excites a spatial spin pattern in which

spin states are repeated in a circle. The number of rotations of the periodic spin structure
reflects the topological number associated with the vector optical vortex, providing evidence that
the helicity structure is imprinted on the spin structure.
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(PSH: Persistent Spin Helix)
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Spin diffusion coefficient dependence of time evolution of persistent spin helix modes in (001) GaAs/AlGaAs quantum well
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Persistent spin helix state in a (113) quantum well: Direct imaging of spatiotemporal spin evolution in (113) GaAs/AlGaAs
quantum well
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