2016 2019
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We carried out a consistent microscopic study of spin pumping effects in
metallic ferromagnet. We presented a simple quantum mechanical picture of the effect as due to the
electron spin flip as a result of a nonadiabatic (off-diagonal) spin gauge field, which generates
spin density at the interface. Our theory is free from ambiguity present in the conventional spin
current picture. We extended the work to include other spin current generation/detection effects,
such as direct and inverse spin Hall effects and presented a unified spin transport theory.
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