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Abstract: The discoveries early in this decade establishing that robust spin-orbit torques (SOT) can be exerted on the magnetic structure of a ferromagnetic thin film by charge flow in a thin film bilayer consisting of that ferromagnet and a heavy metal layer opened up a broad new exciting area of nanomagnetism research for fundamental studies and potential spintronics applications.  Since then there have been many highly notable developments, including: (1) major advances in the understanding of the different possible origins of SOT and their range of characteristics; (2) the identification of new classes of materials that can provide strong spin currents and different types of SOT; (3) the demonstration of new concepts and approaches to effectively utilize SOT in a variety of ways for efficiently manipulating magnetism at the nanoscale; and (4) marked progress in both understanding and controlling the physics that degrade spin currents in heterostructures, and in enhancing the strength of SOT of conventional heavy metal systems through materials engineering. In this presentation I will focus largely on a selection of some of more recent developments in the first and last of these topic areas, particularly those that arguably show promise for possibly enabling a successful SOT technology in the relatively near term. Then in the last part of my presentation I will discuss some recent progress that has been made towards the effective demonstration of fast, reliable, low pulse current SOT switching of three terminal magnetic tunnel junction devices. 
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