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Magnetic skyrmion is a topologically stable particle-like object, which appears as nanometer-
scale vortex-like spin texture in a chiral-lattice magnet. In metallic materials (MnSi, FeGe,
Fe,«Co,Si etc), electrons moving through skyrmion spin texture gain a nontrivial quantum
Berry phase, which provides topological force to the underlying spin texture and enables the
current-induced manipulation of magnetic skyrmions. Such electric controllability, in addition
to the particle-like nature, is a promising advantage for potential spintronic device applications.
Recently, we newly discovered that skyrmions appear also in an insulating chiral-lattice magnet
Cu,08e0s. We find that the skyrmions in insulator can magnetically induce electric polarization
through the relativistic spin-orbit interaction, which implies possible manipulation of the
skyrmion by external electric field without loss of joule heating.

In this study, we have newly investigated the dynamical response of magnetic skyrmions against
oscillating electric and magnetic fields (E® and H*). Magnetic skyrmions show coherent resonant
oscillation in the rotating and breathing manners, depending on the geometrical relationship
between light polarization and static magnetic field. Since such skyrmion resonance is often
accompanied with the oscillation of macroscopic electric polarization, this mode can be excited
not only by H“ but also by £. The strong interference between H*- and E“-induced excitations
result in an unique optical phenomena called directional dichroism, where the reversal of light
propagation direction gives different absorption spectrum (i.e. a kind of “one-way window”
effect). We have successfully observed giant directional dichroism up to 3 % at the skyrmion
resonance frequency, which demonstrates that the £-induced effective manipulation of
skyrmions is indeed possible in the insulating materials and skyrmions may be useful as the

potential building block for microwave diode device.
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