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V Ferromagnet actsasa sourceof spin angular
momentum.
V Electrons flip their spins from down to up by
absorbing the momentum.
C are pumped into adjacent
non-magnetic metal.

K.Andoet al.,Nature.Mated ws huhuX 6

u Ouraim is
to go beyond phenomenology and
to describe it as fully quantum dynamics.
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V Electrons flip their spins from down to up by
absorbing the momentum.
C are pumped into adjacent

non-magnetic metal.

@ ; magnon

U The dynamics of the interface should be treated as
(quantum) nonequilibrium transport .
C ?Schwinger-Keldyshi OUOE OB U O»
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Q oo-" oD Dveld

V Apply transverse magnetic field;

Quantum generates a spin current
fluctuation at the interface.
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S.I.Anisimovet al.,
Sov.Phys.JTER9, 375 (1974).

Thermal
gradient

also generates a spin
current at the interface.
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