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Study to elucidate a driving mechanism of moving magqetic skyrmions in a
nonequilibrium steady state and under an external field

Daisuke, Okuyama
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To elucidate a nonequilibrium steady state of a magnetic skyrmion lattice
under an external force, we study a small angle neutron diffraction experiment of typical chiral
magent MnSi under an electric current flow. In our study, the deformation of the moving magnetic
skyrmion lattice in MnSi under electric current flow observed. A spatially inhomogeneous rotation
of the skyrmion lattice, with an inverse rotation sense for opposite sample edges, is observed for
current densities greater than a threshold value jt ~ 1 MA/m2. Our result show that skyrmion
lattices under current flow experience significant friction near the sample edges due to pinning and

locally deforms like plastic matter when driven under electric current. This plastic deformation of
the magnetic skyrmion lattice is a critical effect that must be considered for anticipated
skyrmion-based applications at the nanoscale.
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