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In “classical” spintronics, a field born in 1988 with the discovery of the effect of Giant MagnetoResistance, the creation of spin currents or the manipulation of nanomagnets is obtained by using the exchange interaction between the spin of conduction electrons and local spins. In contrast, in recent years, the novel direction of spintronics called spin-orbitronics exploits the relativistic Spin-Orbit (SO) interactions to open fascinating new roads for basic research and new line of technologies. I will discuss what are the experimental means, often guided by ab initio calculations of producing such fundamentally new physical phenomena in magnetic thin films and multilayers. I will also try to put into context the technological promise of these material classes that combine SO interaction, magnetism and topological properties for developing spin-based device applications at room temperature.
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