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Enhancement of an anomalous photovoltaic effect in ferroelectric thin films for
an optical actuator application
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In this study, we have investigated about an optical actuator driven by
simultaneously inducing electromechanical and photoelectric energy conversion in a material. For the
purpose, feroelectric BiFe03 (BFO) is one of the best candidate for the optical actuator
application because the BFO shows visible-light-induced bulk photovoltaic effect and inverse
piezoelectric effect. In this study, we have found that Mn doping to the BFO has enhanced the
photovoltage by the bulk photovoltaic effect. Actually, an electric field of 11.7 kV/cm can be
induced in the Mn-doped BFO thin film. In addition, tip displacement of 8 um in a cantilever with a
size of 15 mm x 1.5 mm x 70 umt have been demonstrated under a violet laser illumination.
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