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Optical study of two-dimensional organic-inorganic perovskite materials for
solar cell applications
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We studied optical properties in two-dimensional structure (quantum well)
of inorganic-organic hybrid perovskite material which attracts much attention in recent years for
application to solar cell. Specifically, we studied excitonic properties and solar-power generation
for two-dimensional structure, and excitonic properties for three-dimensional structure.

Although several reports showed that excitons are absent in the three-dimensional materials, we
have evaluated the exciton binding energy by precise optical measurements to be 20 ~ 40 meV for
CH3NH3PbBr3 and 10 ~ 20 meV for CH3NH3PbI3. This result indicates that the excitons are stable even
at room temperature in CH3NH3PbBr3, and excitons are dissociated in CH3NH3PbI3.

Furthermore, we have succeeded in fabrication of the solar cell structure using the two-dimensional

structure. We have confirmed that the solar cell shows power generation, although the power
conversation efficiency was low at present.
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