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Dissipationless spin currents in metallic ambipolar conductors
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Theoretical and experimental studies were conducted for seeking a new
spin-charge coupling mechanisms in a magnetic double-hetero structure F/N/F, where an ambipolar
conductor YH2 was used as a nonmagnetic region (N) and a rare-earth transition metal (RE-TM)
ferrimagnet with perpendicular magnetic anisotropy was used as a ferromagnetic region (F). The
spin-exchange interaction between electrons and holes in YH2 enables us to predict formation of a
nondissipative mode with an infinite spin diffusion length in addition to a dissipative one. The
present set-up allows us to observe the transverse resistance due to inverse spin Hall effect, which

mirrors the magnetization of the RE-TM electrode in the planer Hall-bar structure with a length of
90 p m. This finding supports our prediction of nondissipative spin transport nature.
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