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Nonequilibrium collective dynamics of magnetic skyrmion
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The nonlinear dynamics of magnetic skyrmions, particle—tyﬁe magnetic domains
with finite topological number, have been systematically investigated for ultrathin heavy metal and
ferromagnetic heterostructures. Such nonlinear response shows unique group velocity organized by

thermal potential model, and additional multiplication process is newly developed in this research.

By integrating these three properties as (i) multi-dimensionality, (ii) memory effect, (iii)
nonlinear response, the physical reservoir of magnetic skyrmions is developed for the first time.
Successful wave recognition is implemented using such skyrmion reservoir, indicating protected
topological properties are suit for Non- Von Neumann computing.

As the second project, material research for skyrmionics materials has been implemented for
thin-film inverse Heusler compounds, aiming at room temperature stabilization of skyrmion crystals

for sputtered thin films.
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