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Organometal halide perovskites enabled an explosive improvement of the efficiency of solar ce

Theoretical calculations suggest that the orientation of the organic molecules’ dipole may affect
the electronic structure. However, thus far no real space experimental mapping of the molecule
orientation and potential has been reported. Here, we map simultaneously the molecule dipole
orientation pattern and the electrostatic potential with atomic resolution and under laser illumina-
tion using scanning tunneling microscopy
and spectroscopy. We observe a light-in-
duced transition of the molecule orientation
order creating one-dimensional potential
wells, which enable electron-hole separa-
tion. We anticipate that light-induced polari-
zation order transition could be at the origin

of the extraordinary efficiencies of organo-
metal halide perovskite-based solar cells.
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