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Optical control of bandgaps of lead halide perovskites
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We demonstrated site-specific halogen exchange reactions of lead halide
perovskites through local concentration increase in precursors with the use of optical forces. We
focused a continuous-wave near-infrared laser beam onto the surface of a CH3NH3PbBr3 crystal in a
precursor solution containing iodide ions, then CH3NH3Pb(Brl1)3 with a narrower bandgap was formed at

the irradiated position. Thus, we succeeded in fabricating a perovskite crystal with a hetero-band
structure. We also prepared a graded bandgap structures with different composition ratios of bromine
and iodine ions by scanning the laser beam. However, the resultant crystal was unstable, preventing
spectroscopic analysis. In order to understand how optical forces act on perovskite precursors, we
performed optical trapping experiments for ionic_liquids as a model compound. We found that
nano-clustering plays an important role in trapping ionic compounds.
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