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Study on spin current in oxide semiconductors for quantum bit application
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This study explored two methods to polarize electron spin in zinc oxide, a
potential material for dark exciton spin current media. Firstly, we investigated the method of
making zinc oxide ferromagnetic by adding transition metals. By solid-state crystallization
technique of amorphous thin films through thermal treatment, we artificially created a nanoscale
inhomogeneity in the atomic distribution, successfully enhancing the ferromagnetic transition
temperature by fourfold. Secondly, we fabricated rare-earth iron garnet films with perpendicular
magnetic anisotropy via sputtering and evaluated their magnetic properties. As a result, we
clarified that the previously considered influence of negative ions on the magnetic properties is
minimal.
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