
Abstract: 
In our information-everywhere society IT is a major player for energy consumption and novel
spintronic devices can play a role in the quest for Green IT. Reducing power consumption of
mobile devices by replacing volatile memory by fast non-volatile spintronic memory could also
improve speed and a one-memory-fits-all approach drastically simplifies the architecture design.
However there are key requirements for the implementation of future spintronic devices: (i) large
read-out signals, (ii) stability of the magnetic information and (iii) fast and efficient manipulation.
Spin – orbit effects can provide mechanisms that enable all three, thus leading to novel device
concepts. Fundamentally, the relativistic spin-orbit interaction couples electron's momentum and
spin and it can lead to a range of effects when the system is brought out of equilibrium for instance
by applying electric fields. Combining ultimately stable topological skyrmion spin structures with
ultimately efficient manipulation using spin-orbit torques we present the fundamentals that enable
novel devices, such as the skyrmion racetrack that relies on spin-orbit effects.
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