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Single-phase Mn (20%)-doped LiNbO3 (Mn-LN) thin films were prepared by the pulsed-laser deposition
method. Valence state of Mn was controlled by subsequent annealing at 350°C at various oxygen pressures
(Po2). The films annealed in the low Po, range show a markedly enhanced photovoltaic(PV) response under
visible light irradiation. X-ray absorption near-edge structure analyses combined with DFT calculations
enable us to conclude that the electron-occupied gap states derived from Mn'"'y, / Mn''n, produced by the
reduction treatment is the origin of visible-light absorption and the resultant enhanced PV response.
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