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Table S1: The main geometric parameters and DFEs of mix Pb-Sn perovskite

MASN 03125Pbg 9637513 With and without defects. Notice that the defect-induced geometric
data are only available for the defect-surrounded structures.

Structures pristine A Vpp I;
dg,_ /A 3.157 3.119 3.117 3.081
dpp_i/A 3.202 3.206 3.212 3.204

min(/M-X-M/)"  143.3 145.3 148.0 106.3
DFE/(eV/cell) - +0.0934 +0.0907 +0.0653

*To whom correspondence should be addressed
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Figure S1: (a) Optimized alternative structures and (b) sketchmap of the MASn, 131,5Pb( 9657515
perovskite without defects.
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Figure S2: Optimized defect-bearing (a) Vp, (b) Vg, and (c) ij structure in MASN (31,5Pbg 9657515
lattice.
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Figure S3: Projected density-of-states of the pristine and defect-bearing MA,SnPbl¢ perovskites

calculated with PBE+SOC.
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Figure S4: Charge distributions of the key states in the pristine and defect-bearing MA,SnPbl,
perovskites calculated with PBE+SOC.
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Figure S5: Calculated absorption spectra of the pristine and defect-bearing MA,SnPbl perovskite
in visible region.
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Figure S6: Calculated spectral-limited maximum efficiency of the pristine and defect-bearing
MA,SnPbl perovskites.
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Figure S7: Calculated non-adiabatic coupling matrices of the pristine

MA,SnPbl, perovskites.
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Figure S8: Calculated (a) unnormalized auto-correlation functions and (b) spectral densities of the
pristine and defect-bearing MA,SnPblperovskites.
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