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Method

The dynamics of spins can be 1illustrated by the Landau-Lifshitz-Gilbert (LLG) equation, in which the effective field
includes Heisenberg exchange interaction, anisotropy, external magnetic field, Dzyaloshinskii-Moriya interaction (DMI)
and the magnetic dipolar field. Most of the interactions are built in the Micromagnetics Module, while the magnetic
dipolar field should be solved along with the AD/DC module. The spin-orbit torque (SOT) generated by spin-polarized
currents 1s an additional torque term on the right hand side.
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Skyrmion 1s a kind of topologically protected spin texture Ditferent spin-polarized current pulses can be applied to
which can be dynamieally driven by Spin torqueS. Here the racetrack to generate the Spln-()rblt torque for data
the inhomogeneity of perpendicular magnetie anis()tropy shifts. Skyrmlon SCquences can be created as the 1nitial
in the indentations is applied to generate a strong pinning states for further manipulations on the whole data string.
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FIGURE 1. Left: Profile of a Neel-type skyrmion. Right: Skyrmion energy at
different distances from the center of the indentation.

FIGURE 2. A skyrmion captured by an indentation spontaneously. Screenshots FIGURE 3. A single data bit shifts  FIGURE 5. The overall shift of a “1011”
for every 0.3ns. two sites. Screenshots for every 0.5ns. | data string. Screenshots for every 0.6ns.
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