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Creation of highly-efficient spin injection source by interface modification in
half-metallic oxides
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In this study, we aimed to realize an efficient electron spin injection into
semiconductors by interface modification of Fe304/Mg0 toward the creation of spin-functional
optical devices. We investigated the electronic properties of Fe304 surface modified with hydrogen
or carbon atoms. The electron transfer from hydrogen atoms to surface and subsurface atoms was found
to contribute to the improvement of the surface electron-spin polarization induced by hydrogen
adsorption. In addition, we constructed a carbon deposition system and optimized growth conditions
for sub-monolayer carbon films toward interface spin engineering. It was found that spin transport
using quantum waves in the superlattice can suppress electron spin relaxation during transport. We
also revealed that electronically coupled quantum dots are useful as a spin-polarized emitting
material because of the electron-spin amplification at the excites states for them.
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