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[Abstract] Lead halide perovskite-based photovoltaic devices known as perovskite solar
cells are attracting much interest because of their high performance, which has been attributed
to the efficient carrier (electron—hole) separation in this class of materials. However, the
mechanism of the carrier separation is still not understood. In this work, using first-principles
molecular dynamics simulations, it is revealed that the carrier separation is attributed to the
structutal fluctutaiton of the lead halide frame. Consequently, the mechanism of the structural
fluctuation-induced carrier separation is discussed; it is concluded that the structural fluctuation
of the lead halide frame induces electrostatic potential fluctuation inside the materials, and the
electrostatic potential fluctuation causes the carrier separation.
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Fig. 3. Comparison between Epg and Efame

for MAPDI;.



