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Fig. S1: Band gaps of tetragonal MAPbI; phase obtained from experimental and
theoretical studies!-1°.

Table S1. The MA™ orientation, lattice parameters and relative energy AE of the 61
tetragonal MAPbDI; phase. AE is referenced to the lowest-energy structure of the 61

models.
Structure MA* Lattice parameters AE
orientation a,b,c(A) (eV)
1 A+ A- A+ A- 8.9349 8.8135 13.0750 0.0247
2 A+ A+ A+ A- 8.8486 8.9103 13.0610 0.0045
3 A+ A+ A+ B+ 8.7999 8.9569 13.0586 0.0846
4 A+ A- A+ B+ 8.8420 8.9163 13.0716 0.0137
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Table S2. Calculated and experimental structural parameters for tetragonal MAPDI;

phase.
Average
Methods a(A) b (A) c(A)
deviation (%)
PBE 9.03 9.03 13.36 3.25

PBE+optB86-vdW 8.88 8.88 13.05 1.31

PBE+D3 8.76 8.76 12.95 1.50

Experiment?’ 8.85 8.85 12.64 /
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