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B8 : Topologically protected spin-textures in ultrathin metallic films
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In a recent work we could show the relevance of the Dzyaloshinskii-Moriya (DM) interaction in ultrathin films
deposited on metal surfaces [1]. This opened a completely new vista in the field of research on magnetism of thin films.
Appling first-principles calculations based on the density functional theory to ultrathin magnetic films, we explored
the Dzyaloshinskii-Moriya interaction caused by spin-polarized electrons in the structure inversion asymmetric
environment of 3d metal films on W substrates. We found that due to the large spin-orbit interaction of the W substrate
the Dzyaloshinskii interaction exceeds a critical strength and competes with the exchange interaction and causes the
formation of one-dimensional short-period cycloidal magnetic spirals of unique winding sense in the Mn film [1, 2].
The phenomenon is more general than expected and was also found for finite magnetic wires of Fe-double chains
grown in troughs of the reconstructed Ir(100)5x1 substrates [3]. Also the effect of the Dzyaloshinskii-Moriya
interaction on the domain-walls may be discussed [4]. Recently we could go one step further and theoretically design

a magnetic film, a monolayer of Fe on Ir(111) that exhibits a lattice of non-trivial two-dimensional magnetic structures,
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a nano-Skyrmion lattice [5]. We explore the phase diagram of the magnetic system based on parameters obtained from

first-principles and finite size effects e.g. finite Fe clusters on Ir(111).
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