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Emergent functions of transition-metal oxides with low valence and metastable
structures
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The superconductivity and metal-insulator transitions provide electronic
circuits with various functionalities that cannot be realized in conventional semiconductor
integrated circuits. In recent years, research on controlling the superconductivity and
metal-insulator transitions in epitaxial thin films by means of external fields has attracted much
attention from both fundamental and applied perspectives. In this study, we aim at observing and
analyzing the electronic states of epitaxially grown transition-metal oxides in-situ in an
electrochemical cell, and to establish this configulation as a fundamental technology for the
creation of new electronic functions. We have established a method to realize a metastable crystal
structure in thin films, which cannot be obtained in bulk, as well as an experimental method to
observe the effect of direct composition modulation by an external field as a significant change in
electrical conductivity.
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Oxide electronics opened up by artificial lattices
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