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Development of defect-induced photovoltaic functions
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A barium titanate single crystal was grown and its physical properties were
evaluated for the purpose of establishing defect-control guidelines for enhancing visible-light
photovoltaic properties in ferroelectrics. By realizing a mixed valence state of Fe (where Fe2+ and
Fe3+ exist in similar concentrations) in the single crystal, the visible light response is markedly
enhanced with respect to those in the state with a single valence (Fe2+ or Fe3+). An introduction of

mixed-valence transition metal defects followed by a control of oxidation/reduction conditions is
demonstrated to be effective for strengthening photovoltaic properties. We have constructed novel
materials design that enhances the photovoltaic effect by generating electron-hole pairs based on
donor-acceptor levels derived from mixed valence states of transition metals.
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Fig. 3 Current density normalized by light intensity (J / lopt) as a function of hy in (a) the
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oxidized and (c) thereduced samples.
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