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In this work, we systematically investigate the structural and electronic properties, based on
density functional theory calculations. We find that a general rule to predict the bandgap of the
2D (MA,FA)PDI3 its bandgap decreases as the thickness increases and the size of metal atom
decrees as well as that of the halide atom increases and the effective mass of hole increases as the
thickness of 2D (MA,FA)PbI3 increases[1]. Our results confirm that the 2D (MA,FA)PbI3 may
be excellent alternatives to the unstable bulk (MA,FA)PbI3 in solar energy harvesting with
improved performance due to suitable bandgap, small carrier effective mass[2], and high
resistance to water and oxygen molecules.
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