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Theory of magnetic control utilizing photoelectrons with optical vortex
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Light with orbital angular momentum (optical vortex) has a characteristic
spatial structure and causes unusual optical transitions when irradiated onto materials. By
utilizing the optical transition selection rules of the materials irradiated by the optical vortex
beam, we have revealed that we can qualitatively change the excited states such as conduction
electrons and spin waves in the materials. Specifically, we have clarified the effects of optical
vortex irradiation on the dispersion relations of excited states in semiconductor quantum wells,
single-atomic layer transition metal dichalcogenides (TMDs), and chiral magnetic materials. All
these effects can be understood as the emergence of new spin-orbit interactions originating from the

optical vortex.
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