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Abstract: The ability to control internal magnetic fields in materials with light opens exciting new avenues in
data storage, spintronics, and quantum computing. Localized magnetization textures like domain walls, vortices,
and skyrmions, whirls of the local magnetization vector, are particularly promising candidates for new
technologies due to their small size and inherent topological stability. Achieving control over magnetic states
without applying large magnetic fields or currents could significantly enhance their practical applications. In this
talk, I will discuss recent experiments and simulations [1] that demonstrate how femtosecond laser pulses can
switch nanoscopic magnetization textures in the Kagome magnet Fe3Sn2 at room temperature and without the
need for external magnetic fields. Using in situ Lorentz transmission electron microscopy, we have observed
stochastic ultrafast modification of the magnetization. Micromagnetic simulations reveal the underlying
nanoscale rearrangements induced by single femtosecond pulses, providing valuable insight into the dynamics of
photothermally driven magnetization control. These observations are promising for the development of energy-
efficient, high-speed magnetic devices for new information storage and processing technologies.

[1]J.T. Weber, A. Kovacs, M. Charilaou, D. Kong, L. Prodan, V. Tsurkan, A. Schréder, N. S. Kiselev, I. Kézsmarki, R.
E. Dunin-Borkowski, A. H. Tavabi, S. Schéfer: All-optical stochastic switching of magnetization textures in Fe;Sn;
Communications Materials 6, 223 (2025).

Figure 1: in-situ electron microscopy of FeSn while exposing
the system to ultrafast laser pulses. The laser pulse induces
modifications in the internal structure of dipolar skyrmions.
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