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Magnetic skyrmions are localized, topologically protected spin structures. They offer attractive perspectives for future spintronic applications [1,2] since they can be manipulated at electric current densities which are by orders of magnitude lower than those required for domain wall motion [3,4]. They were first observed in bulk magnets with a particular chiral crystal symmetry limiting the number of available systems and the adjustability of their properties. Recently, it has been discovered that due to the broken inversion symmetry at surfaces magnetic skyrmions can also occur in ultrathin transition metal films [5,6] which opened a new class of systems.

Here, I will discuss the emergence of skyrmion phases in such ultra-thin transition metal films on surfaces and in transition-metal multilayers. In these systems the interplay of the exchange and the Dzyaloshinskii-Moriya interaction controls skyrmion formation and skyrmion properties can be tailored by interface engineering [7,8]. I will explain the origin of the experimentally observed skyrmion phases in a PdFe bilayer film on the Ir(111) surface [6,7] based on first-principles electronic structure theory. Isolated skyrmions change the local electronic properties due to spin mixing which allows detection by purely electrical means [8,9]. It is demonstrated that frustrated exchange interactions drastically enhance skyrmion stability versus collapse into the ferromagnetic state [10]. More attractive in terms of spintronic applications are transition-metal multilayers. Based on our first-principles based approach, we predict the occurrence of skyrmions in multilayers and study their properties [11]. 
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