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Table S1. Lattice structures (calculated lattice structures with the GGA exchange

correlation), band gaps, and formation energies of the halide vacancy (Eg(Vyaiige)) and the Pb

(Er(Vpp)) of methylammonium lead trihalides. In this study, we used pseudo-tetragonal unit

lattice structures for each perovskite.

MAPbDI; MAPDbBr; MAPbBCI,
a=9.08 A a=8.41 A a=8.14 A
Lattice Constants b=9.02A b=8.35 A b=8.00 A
c=12.77 A c=11.86 A c=11.28 A
Band gap
GGA (V) 1.87 2.26 2.70
Er (Vi) (€V) 221 2.93 3.28
Er (Vi) (€V) 2.69 3.37 3.74




