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Abstract: A series of fundamental discoveries over the past thirty years has dramatically improved our ability to read, write, and process
magnetically stored information. | will briefly review some of these advances before focusing on the recently discovered and particularly promising
spin-orbit torques which act on the collective spin of thin film magnetic conductors when they are placed on a substrate with strong spin-orbit
interactions. Spin-orbit torques are normally interpreted in terms of the spin Hall effect, spin-current that flows perpendicular to charge current in
any conductor. The spin-Hall effect in the best spin-orbit torque materials is thought to have a large contribution from states away from the Fermi
energy that isinsensitive to disorder and therefore referred to asintrinsic. | will argue that the physics of the intrinsic spin Hall effect is quite closely
related to the physics of the quantum Hall effect, and on this basis speculate on strategies to find the material combinations that optimize the
spin-orbit torque effect.
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Spin-Transfer Torques
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Spin transfer torques

Experiment: M. Tsoi et al., PRL 80, 4281 (1998)
Theory: J.C. Slonczewski, J. Mag. Mat. Mag. 159, L1 (1996).
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The Hall Effect

Edwin Herbert Hall

On the New Action of Magnetism on a
Electric Current, PhD Thesis, The Johns

Hopkins University, 1880. Phil Mag. 1880.
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Quantized Anomalous Hall
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QHE and Edge States
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QHE + edge states
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AHE - Theory
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