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Frustrated magnetic skyrmions: from two dimensions to three dimensions
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Skyrmions are typical topological spin textures that can be stabilized in frustrated magnetic systems with competing
exchange interactions [1-3]. They have multiple degrees of freedom, which could be manipulated by external driving
forces and thus, may lead to novel applications, such as the helicity-based information processing. Therefore, it is
important to understand the fundamental physical properties of frustrated skyrmions and to explore their potential
applications. In this talk, 1 will first briefly introduce topological spin textures in magnetic systems [4]. | will then talk
about the static and dynamic properties of isolated skyrmions in a magnetic monolayer with frustrated exchange
interactions [3]. | will focus on the discussion of the dynamic behaviors of isolated skyrmions driven by spin torques,
including linear motion and circular motion. Besides, | will discuss the current-induced bifurcation of a
three-dimensional skyrmion string in a frustrated multilayer system [5]. | will show that three types of bifurcations
could be realized by applying different current injection geometries, which lead to the transformation from I-shaped
topological skyrmion strings to Y-, X-, and O-shaped ones. Finally, at the end of the talk, | will share some views on
possible future directions for the study of topological spin textures, which are not limited to the frustrated magnetic
systems.
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Fig. 1: Different types of two-dimensional (2D) and three-dimensional (3D) topological spin textures, including
skyrmion, bimeron, skyrmionium, bimeronium, skyrmion string, bimeron string, and bifurcated skyrmion string.
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Numerical study on the helical magnetic structure in frustrate magnets
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Fig.2 Magnetization curves of helical magnetization

structures due to magnetic frustration.
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Fig.1 Temperature dependence of the skyrmion structure. Fig.2 Temperature dependence of the control of the

topological charge by using the light intensity (L=0.4 x
10-18 Tm2). C/Co represents the ratio of the topological
charge between t=0 and after the pulse field is applied.
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Fig.2 Magnetization state of initial state with binary state of (a) (0, 0, 1) and (b) (1, 0, 0).
Simulation results. (c), (d) Relaxed magnetization state under an uniform magnetic field and
strain with initial state of (a) and (b), respectively.
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