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oxygen dynamics in transition metal oxides and functional properties
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In this research project, we pay attention to oxygen dynamics in transition
metal oxides and explore functional properties. Main results are as follows. (i) We found that
interfacial structural mismatch significantly influence the arrangements of oxygen vacancies in
transition mental oxides, indicating that heterostructuring oxides are a useful way in controlling
the oxygen vacancy arrangements. (ii) We also show that redox reactions in oxygen deficient iron
oxides proceeds spatially inhomogeneously and that the oxygen ions are preferably incorporated at
specific local regions. Furthermore, we show that the local conduction can be reversibly controlled
by electric-field-induced redox reactions, highlighting the significance of the nanoscale oxygen
dynamics in redox reactions in oxide thin films.
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