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Fig. 1. Structure of magntic skyrmion and schematic of DMI [33]: (a) Bloch skyrmion;
(b) Néel skyrmion; (c¢) bulk DMI; (d) interfacial DMI.
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Fig. 2. Creation of magntic skyrmions by micromagnetic simulations: (a) Creation of a skyrmion by square notch

structure 26, (b) creation of a skyrmion by spin-polarized currents [34], (c) creation of a skyrmion by local heat-

ing [57]; (d) skyrmions are converted from magnetic domain walls (58], (e) creation of a skyrmion by spin waves

[59]
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Fig. 3. Racetrack memory: (a) Magnetic domain wall racetrack memory [61]; (b) magnetic skyrmion race-

track memory (65],
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Fig. 4. Four different designs of magnetic skyrmions racetrack memory (671,
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Fig. 7. Comparison of the motion of antiferromagnetic
skyrmion and ferromagnetic skyrmion driven by spin
Hall effect [32].
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Fig. 9. Magnetic skyrmion logical “OR” and “AND” operation
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Fig. 10. Current-induced magnetic skyrmion nano-oscillator 37]: (a) Schematic diagram of simulation system; (b) the

trajectory of the skyrmion core; (c) detection of output signals.
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Fig. 12. In-plane microwave magnetic field-induced dynamics of Néel skyrmions (91,
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SPECIAL TOPIC — Magnetic skyrmions
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Abstract
Magnetic skyrmion, as a quasi-particle, with topologically protected property has received wide attention. In this
article, We first review the existence conditions and transport characteristics of magnetic skyrmions theoretically, then
view recent micromagnetic simulation researches on creation and controlling as well as the device design, which includes
racetrack memories, spin transfer nano-oscillators, transistors and logic gates. We hope this paper can provide a reference

for the applications of magnetic skyrmions in the future.
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