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Abstract
I begin with a history of spintronics ‐‐ spin‐dependent electrical phenomena in solids ‐‐ with an emphasis on theory. For a ferromag‐
net with magnetization M, I then show in pictures how Fermi liquid theory includes the non‐equilibrium phenomenon of spin accu‐
mulation m. I next sketch out how irreversible thermodynamics leads to all the basic bulk phenomena of spintronics:
(a) anisotropic magnetoresistance,
(b) the spin Hall effect (SHE, where a voltage gradient drives a perpendicular spin current) and its inverse (ISHE),
(c) the spin Seebeck effect (SSE, where a temperature gradient drives a perpendicular spin current) and its inverse (ISHE, or
spin Peltier effect), and
(d) spin transfer (ST, where a spin current lows from a normal material N to a ferromagnet F) and its inverse of spin pumping
(SP, where a spin current lows from F to N).
I argue that the 1979 work Silsbee, Janossy, Monod theory (SJM) of SP from ferromagnets has a irmer basis in Fermi liquid theory
than the 2002 work of Tserkovnyak, Brataas and Bauer. I suggest that, because the latter authors took some ideas of Slonczewski
too literally, they could not get the SJM‐like theory it seems they were trying to get.
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