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Elucidation of the origin of Anderson localization and exploration of
superconductivity by controlling it in electron-correlated oxides
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We investigated the factors inducing the metal-insulator transition due to
electron localization in electron-correlated conductive oxides, such as Nb-based oxides and
oxynitrides, V-based layered oxides, Ru oxides, and rare-earth monoxides. As a result, we found that

the disorder of the anion arrangement can be more significant than the Coulomb interaction between
electrons, and that the dimensionality-induced metal-insulator transition appears by reducing the
conductive layer or film thickness, but at the same time, the emergence of weak localization is
determined by the interlayer interaction. We also found that the expansion of the orbital
distribution leads to improved electrical conductivity. In rare-earth monoxides, the mobility of the
itinerant 5d electrons changes depending on the number of the localized 4f electrons, and
superconducting heterostructures were successfully fabricated.
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