Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2016

SUPPORTING INFORMATION

Electronic and optical properties of MAPbXj5
perovskites (X = I, Br, Cl): A unified DFT and GW

theoretical analysis

Edoardo Mosconi,*®* Paolo Umari ¢-*, Filippo De Angelis*®

2 Computational Laboratory for Hybrid/Organic Photovoltaics (CLHYO), CNR-ISTM, Via Elce di Sotto 8, I-
06123, Perugia, Italy.
b CompuNet, Istituto Italiano di Tecnologia, Via Morego 30, 16163 Genova, Italy.

¢ Dipartimento di Fisica ¢ Astronomia, Universita di Padova, via Marzolo 8, [-35131 Padova, Italy.



AT
‘/\Q7/ /Q% <%\
—° § //"/ AN /y/\ /| )

DR A i’\\\§§
TINAL / 7T\ /
/ AY% \/ X
NN A

S< |
Z
(2
7zal
e :
P

f-

_f\Z

Figure S1. Band structure calculated for MAPbI; (a), MAPbBr; (b) and MAPDCI; (c) at the SOC-
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Table S1. Calculated band gap (eV) at different sampling of k-point for the MAPbI;.

k-point SR-GGA SOC-GGA
4x4x4 1.68 0.60
r 1.56 0.48

Optimized geometry structures

Cartesian coordinates MAPbI; with experimental cell parameters (A):
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.053884348
.813256706
.973537861
.156351973
.399339982
.075637382
.488045271
.818794261
.347654341
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.143793326
.094952758
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.571664114
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.970250442
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.501714181
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.214413161
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.012642467
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.630683413
.092115133
.307237121
.313957880
.349885290
.261367644
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Cartesian coordinates MAPbBTr; using experimental cell parameter (A):
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.895639024
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.658371188
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.714249904
.697363397
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.461157678
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.684517615
.048963419
.230806869
.301916328
.345584068
.795817863
.827659374
.855758379
.138664554
.402065524
.395908282
.952686769
.587445432
.090239256
.381867220



4.

023709702

-0.

500046577

0.

112885823

Cartesian coordinates MAPbCl; with experimental cell parameters (A):
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.703232904
.347432086
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.189002236
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.391401901
.746556583
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.406354704
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.072765972
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.556882827
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.117813950
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.528634541
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.494548212
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.299347740
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.892597492
.662165641
.239196765
.069268376
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.350482932
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.528108529
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.066352016
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.233082640
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.579682726
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.926239918
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