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Investigation on physical properties of Nb compounds with low valence states by
using reductive epitaxy
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Niobium compounds show varieties of physical properties depending on valence
state. However, control of metastable oxidation state is difficult. In this study, we investigated
physical properties of high-quality thin films of niobium oxides and relatives of which valence
states were accurately controlled via epitaxy technique using single crystal substrates as
templates. Oxides with single conducting electron per niobium ion showed high electrical
conductivity comparable to those of metals as well as visible light absorption. Electrical

conductivity depended not only valence state but also crystal structure, and was enhanced by
suppression of distortion. By doping nitrogen which works as electron acceptor, the oxides gradually

transited to insulators in which electrons are localized and showed stronger visible light
absorption.
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