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Topological magnetic structures, i.e., skyrmions, have been considered as promising carriers 
in future magnetic storages or logical devices since their discovery in chiral magnets from 
2009, owing to their nanometer-sized dimension, high stability and low critical current 
density of manipulation. The topologically protected spin textures are fundamental to these 
excellent performance metrics over the conventional magnetic domain walls or 
nanoparticles. Here, we have utilized the state-of-the-art magnetic imagining techniques, i.e., 
Lorentz microscopy and off-axis electron holography, to visualize the magnetization or 
emergent field of topological magnetic objects, in order to clarify the underlying mechanism 
of stability and evolution. Moreover, in-situ electrical Lorentz microscopy is employed to 
investigate the current-driven dynamics of skyrmions in nanostructures under the 
nanosecond current pulses. The skyrmion velocity and skyrmion Hall angle are measured with 
respect to the current density. Our results prove the possibility of coding the skyrmions in 
prototypical devices and have immediate significance towards the skyrmion-based memory 
or logic devices.  

Keywords: 

 Lorentz miscoscopy, electron holography, skyrmion 

Reference: 

[1] Z. He, D. Song*, et al.,  Advanced Functional Materials 32, 2112661 (2022).
[2] W. Wang, D. Song*, et al,, Nat Commun 13, 1 (2022).
[3] D. Song et al., Phys. Rev. Lett. 120, 167204 (2018).
[4] L. Li, D. Song*, et al.,  Advanced Materials 35, 2209798 (2023).

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons 
Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/).

BIO Web of Conferences 129, 29008 (2024)	 https://doi.org/10.1051/bioconf/202412929008
EMC 2024


