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Abstract In the last decades, ultrafast control of magnetism has been actively explored by making use of
(i) the direct coupling between magnets and low-frequency (typically Terahertz) lasers or (ii) the heating
effect of high-frequency (X-ray, visible, etc.) lasers. However, mechanisms of various ultrafast phenomena
have not been understood enough. In addition, so far the theoretical research for new ultrafast dynamics has
not gained a foothold in the field of ultrafast spintronics. Motivated by these facts, we have recently tried to
propose novel laser-driven ultrafast magnetic phenomena by applying powerful theoretical techniques such
as Floquet theorem and Landau-Lifshitz-Gilbert equation. In this presentation, some recent progresses of our
proposals are reported. Particularly, I would like to emphasize two of our predictions: (a) a way of creating a
spiral spin order or spin current in multiferroic magnets with a circularly polarized laser and (b) a way of
creating topological magnetic defects such as skyrmions and skyrmioniums in chiral magnets with vortex
beams carrying an orbital angular momentum.
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