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ABSTRACT 

Skyrmions are topologically protected chiral solitons [1], which may serve as elements of future spintronic memory and 
logic devices. Therefore, skyrmion nucleation in topological systems such as topological insulator (TI)/ferromagnet is 
important to study, especially as in these systems the skyrmions are shown to move much faster. I will discuss skyrmion 
nucleation induced by spin-transfer torques specific for a TI interface with a ferromagnetic insulator based on 
micromagnetic simulations and diagrammatic techniques [2]. I will show that the nucleation time is inversely proportional 
to the applied electric field and will identify temperature dependences of the critical nucleation field. Furthermore, I will 
discuss the effect of the Dzyaloshinskii-Moriya interaction and demonstrate that the temperature dependence can be 
explained by the reduction of a magnon excitation gap due to the self-energy corrections. I will also discuss topological 
chiral solitons in numerous in-plane magnetized materials. These solitons are called bimerons and they are in-plane 
analogues of skyrmions as they have the same topological charge. I will first describe their stability, static and dynamics 
properties in ferromagnets [1]. Then I will turn to antiferromagnets, where I will show that in analogy with skyrmions [3], 
these topological solitons possess no skyrmion Hall effect, and among other exciting properties demonstrate chaotic 
behaviour when driven by ac currents. 
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