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Spin dynamics in small conductors probed by current fluctuations

ARAKAWA, TOMONORI

2,100,000

How can we electrically detect spin current? In 1918, Schottky argued that the
electric flow in a vacuum tube shows peculiar fluctuation whose amplitude is proportional to elementary
charge and to the mean current. This is shot noise, a direct consequence of the discreteness of the
electric charge. Now, consider the discreteness of spin. By using a spin-valve-type solid-state device,
we successfully detected the shot noise induced by a non-equilibrium spin accumulation. The observed
shot noise is proportional to the spin current, yielding a spin analogue of Schottky"s argument. Our
experimental demonstration could open a novel way to approach non-equilibrium spin phenomena like
spintronics.
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