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The surface and interface is distinguished from ordinary bulk physics by the presence of spin-
orbit interaction in a structure inversion asymmetric environment that gives rise to the well-
known Rashba effect [1,2], but also to unexpected and largely unexplored phenomena such as 
topological insulators. I focus at the Dzyaloshinskii-Moriya interaction caused by spin-polar-
ized electrons in the structure inversion asymmetric environment of 3d metal films on W sub-
strates. We found that due to the large spin-orbit interaction of the W substrate the Dzyalo-
shinskii interaction exceeds a critical strength and competes with the exchange interaction and 
causes the formation of one-dimensional cycloidal magnetic spirals of unique winding sense 
[3,4]. Also the effect of the Dzyaloshinskii-Moriya interaction on the domain-walls [5] or the 
exchange bias will be discussed. Going one step further we raise the questions can we design 
surfaces that do not exhibit a lattice of one-dimensional but two-dimensional non-trivial 
magnetic structures, known as Skyrmions. We discuss conditions under which skyrmion 
lattices ought to be expected. Since electrons travelling across topologically non-trivial 
magnetic configurations feel a topological magnetic field, the skyrmion lattice provides a 
natural playground for spintronics based on topological phases of the electrons. 
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Homochiral magnetic order in a one-
atomic layer thick film of Mn atoms 
on a W(110) surface. The local mag-
netic moments at Mn atoms shown as 
red and green arrows are aligned anti-
ferromagnetically between nearest-
neighbor atoms. Superimposed is a 
spiral pattern of unirotational direc-
tion. The top picture shows a left-
rotating cycloidal spiral, which was 
found in nature. The bottom picture 
shows the mirror image, a right rota-
ting spiral that does not exist [3]. 


