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The study focused on the motion of high-density skyrmion states based on
hydrodynamics. Initially, using the sputtering method, skyrmion-hosting Ta(5)/Co20Fe60B20(1)/Ta(0.
08)/Mg0(2)/Ta(5) multilayers were prepared. However, it was challenging to achieve high-density
skyrmions using these multilayers. As a result, the study explored different multilayers,
specifically Pt/Co/Ta, but encountered similar difficulties. Nevertheless, by adjusting sputtering
conditions, the study successfully enhance the Dzyaloshinskii-Moriya interaction, leading to the
generation of spontaneous skyrmions. This breakthrough also facilitated the detection of reading
error-detectable in racetrack memory.
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