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Synopsis

Optical vortex (vortex beam), the laser carrying an orbital angular momentum, is being one of the
hottest topics in the field of optics. In this short article, we review our recent theoretical proposal for the
application of vortex beams to magnetism. Based on the numerical calculation with
Landau-Lifshitz-Gilbert equation, we analyze spin dynamics in magnets under vortex beam. We show
that topological magnetic defects such as skyrmions and skyrmioniums can be systematically created in
an ultrafast way, by applying sufficiently-focusing high-frequency (X-ray, ultraviolet, visible) or
low-frequency (Terahertz) vortex beams to a class of chiral magnets. Moreover, we predict that
Terahertz-beam driven magnetic resonance induces a scalar spin chirality and it suggests that the vortex

beam can generate a transient topological Hall effect in itinerant magnets, in principle.
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