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Exploration and elucidation of new skyrmion states in high-temperature chiral
magnets
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The purpose of this study is to create skyrmions over a wide temperature and

magnetic field region, and to explore new skyrmion states in high-temperature chiral magnets
Co-Zn-Mn alloys. We found that in Co9Zn9Mn2 once-created skyrmions around 390 K under a magnetic
field persist over a much wider temperature and magnetic field region, including room temperature
and zero magnetic field, as a robust metastable state by performing a field cooling. In Co7Zn7Mn6, a
frustration-induced novel equilibrium skyrmion phase was discovered at low temperatures, in
addition to a conventional equilibrium skyrmion phase at high temperatures. Furthermore, we
demonstrated that the Dzyaloshinskii-Moriya interaction, which governs the size and spin swirling
direction of the skyrmions, critically depends on the band filling and is tunable by compositions in
Fe-doped Co-Zn-Mn alloys.
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