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Main results for the calculated halide pervskites

Table SM1: Calculated band gaps and lattice parameters for all calculated halide perovskites. The lattice parameter was optimized
with the PBE exchange and correlation functional and shown for the monomorphous (Pm-3m) cubic perovskite. We also show
the band gap calculated with the HSEO06 exchange and correlation functional for monorphous and polymorphous structural
configuration. Only systems based on Cs at the A site have the band gap calculated with the addition of spin-orbit coupling (SOC).

System Lattice parameter Band gap Band gap Bandgap Band gap

Mono. Mono. Mono. +SOC Poly. Poly. +SOC

(A) (eV) (eV) (eV) (eV)
CsAICI3 5.18 0.00 0.00 1.65 1.65
CsBaBr3 6.35 5.12 5.02 5.35 5.26
CsBaCl3 6.05 5.91 5.88 6.17 6.15
CsBaF3 5.11 7.08 6.93 7.50 7.41
CsBal3 6.78 4.46 4.24 4.79 4.55
CsBeClI3 4.85 3.42 3.38 5.48 5.47
CsBeF3 4.04 7.26 6.95 9.21 9.20
CsCaBr3 5.77 5.55 5.44 5.62 5.53
CsCaCl3 5.47 6.66 6.63 6.66 6.63
CsCaF3 4.58 8.97 8.92 8.97 8.92
CsCal3 6.23 4.72 4.49 4.82 4.65
CsCdBr3 5.62 1.85 1.67 2.10 1.95
CsCdcCI3 5.33 3.04 3.03 3.04 3.03
CsCdF3 4.56 5.28 5.27 5.28 5.27
CsCdI3 6.05 0.53 0.21 2.38 2.16
CsGaBr3 5.51 0.00 0.00 0.71 0.71
CsGaCl3 5.22 0.00 0.00 0.97 0.97
CsGeBr3 5.60 1.13 1.02 1.56 1.45
CsGeClI3 5.34 1.65 1.46 2.14 2.03
CsGeF3 4.55 3.03 2.86 4.51 4.47
CsGel3 6.00 1.00 0.71 1.51 1.35

CsHgBr3 5.67 0.00 0.00 1.95 1.92




CsHgCI3
CsHgF3
CsHgl3
CsInBr3
CsInCI3
CsMgBr3
CsMgCI3
CsMgF3
CsMgl3
CsPbBr3
CsPbCI3
CsPbF3
CsPbl3
CsSnBr3
CsSnCI3
CsSnF3
CsSnl3
CsSrBr3
CsSrCI3
CsSrF3
CsSri3
CsTIBr3
CsTIF3
CsZnBr3
CsZnCI3
CsZnF3
CsZnl3
AgGeClI3
AgMgF3
AgSnClI3
AgZnF3
BalLiBr3
BalLiCl3
BaLiF3
CaAgClI3
Calnl3
CdAgCI3
CdAgF3
CdInI3
HgBiCI3

5.40
4.67
6.09
5.76
5.48
5.45
5.13
4.25
5.91
5.99
5.72
4.86
6.39
5.89
5.62
4.78
6.27
6.03
5.72
4.83
6.47
5.89
4.79
5.38
5.08
4.29
5.83
5.17
3.98
5.44
4.07
5.22
4.91
4.05
5.31
6.13
5.18
4.42
591
5.46

0.51
2.43
0.00
0.00
0.00
3.65
5.31
8.82
2.03
241
2.92
3.97
2.00
1.10
1.56
2.56
0.81
5.32
6.27
8.20
4.58
0.00
0.00
1.23
2.72
5.96
0.00
0.00
4.22
0.00
3.87
4.60
5.56
8.66
2.92
3.25
2.74
2.98
0.65
0.90

0.47
2.32
0.00
0.00
0.00
3.53
5.28
8.65
1.78
1.25
1.78
2.97
0.77
0.70
1.17
2.25
0.37
5.21
6.24
8.18
4.36
0.00
0.00
1.09
2.68
5.95
0.00

2.22
2.49
2.09
0.39
2.26
3.65
5.31
8.83
2.27
2.87
3.35
4.19
2.46
1.81
2.38
4.15
1.50
5.51
6.47
8.24
4.76
0.20
2.64
3.22
4.35
6.00
3.05
3.64
4.06
3.64
3.50
5.65
6.50
8.65
3.87
3.17
2.80
3.06
1.01
1.43

2.19
2.39
1.95
0.39
2.26
3.54
5.29
8.67
2.05
1.79
2.27
3.20
1.35
1.53
2.13
4.05
1.18
5.43
6.47
8.23
4.57
0.20
2.63
3.15
4.34
6.00
2.87




InCaBr3
InCaCl3
InCaF3
InCdBr3
InCdCI3
InCdF3
InGaCl3
InGeBr3
InGeClI3
InGel3
InHgI3
InMgCI3
INMgF3
InPbBr3
InPbCI3
InPbF3
InPbl3
INSnBr3
InSnCI3
InNSnF3
InSni3
InZnF3
KBaCl3
KBeF3
KCaBr3
KCaCl3
KCaF3
KCdBr3
KCdCI3
KCdF3
KCdI3
KGaBr3
KGacCl3
KGaF3
KGeBr3
KGeCl3
KGeF3
KGel3
KHgBr3
KHgCI3

5.69
5.39
4.50
5.53
5.25
4.48
5.12
5.51
5.25
5.88
5.98
5.01
4.11
5.93
5.67
4.81
6.32
5.82
5.56
4.70
6.19
4.18
6.03
3.74
5.72
5.40
4.48
5.56
5.26
4.47
6.00
5.45
5.13
4.28
5.54
5.26
4.45
5.93
5.63
5.34

4.14
4.76
4.60
1.95
3.08
4.27
0.00
0.97
1.43
0.74
0.00
4.47
3.85
2.23
2.44
2.54
1.90
0.93
1.19
1.18
0.63
3.75
5.42
9.97
5.04
6.04
8.18
191
3.14
5.07
0.55
0.00
0.00
0.00
1.08
1.42
2.95
0.86
0.00
0.52

4.19
4.56
411
2.29
241
3.31
2.44
2.55
3.22
2.09
1.94
4.36
3.85
3.18
3.72
3.80
2.58
2.70
3.35
3.35
1.92
3.68
5.91
10.49
5.51
6.53
8.45
2.62
3.58
5.18
2.92
1.46
2.36
3.25
2.66
3.31
5.34
2.13
2.62
3.09




KHgF3
KHgl3
KinBr3
KInCI3
KMgBr3
KMgCI3
KMgF3
KMgl3
KPbBr3
KPbCI3
KPbF3
KPbl3
KSnBr3
KSnCI3
KSnF3
KSnl3
KSrCI3
KSrF3
KTIF3
KZnBr3
KZnCI3
KZnF3
LiCdF3
LiGaBr3
LiGal3
LiGeCI3
LiZnF3
MgAgCI3
MgInBr3
MgTIBr3
NaCacCl3
NaCaF3
NaCdClI3
NaCdF3
NaGeCI3
NaHgCI3
NaHgF3
NaMgCI3
NaMgF3
NaPbClI3

4.60
6.04
5.71
5.42
5.36
5.02
4.05
5.84
5.95
5.68
4.81
6.36
5.84
5.57
4.71
6.24
5.69
4.77
4.66
5.29
4.97
4.13
4.42
5.36
5.80
4.67
4.03
4.91
5.33
5.77
5.36
4.43
5.22
4.43
5.22
5.31
4.57
4.96
3.94
5.03

2.30
0.00
0.00
0.00
3.82
5.63
9.24
2.07
2.36
2.88
3.95
1.96
1.00
1.43
2.60
0.73
571
7.43
0.00
1.33
2.96
6.08
4.46
0.00
0.00
1.99
5.44
3.11
0.00
0.00
5.05
7.00
4.52
4.52
1.27
0.53
2.11
5.40
8.11
2.84

2.97
2.53
1.01
1.98
4.23
5.74
9.25
3.02
3.33
3.90
4.83
2.81
2.69
3.51
4.55
2.06
6.19
7.78
3.22
3.90
4.75
6.09
5.26
2.83
1.64
4.02
6.12
441
0.48
4.12
6.19
7.64
4.05
5.07
4.54
3.51
3.47
5.67
8.64
4.11




NaPbF3
NaSnBr3
NasSnCI3
NaSnF3
NaznCI3
NaznF3
PbLiF3
RbBaCl3
RbBaF3
RbBal3
RbBeF3
RbCaBr3
RbCaCl3
RbCaF3
RbCal3
RbCdBr3
RbCdCI3
RbCdF3
RbCdI3
RbGaBr3
RbGaCl3
RbGeBr3
RbGeCI3
RbGeF3
RbGel3
RbHgBr3
RbHgCI3
RbHgF3
RbHgl3
RbInBr3
RbInCI3
RbMgBr3
RbMgCI3
RbMgF3
RbMgl3
RbPbBr3
RbPbCI3
RbPbF3
RbPbI3
RbSnBr3

4.79
5.33
5.02
4.67
491
4.05
3.90
6.04
5.12
6.78
3.86
5.74
5.43
4.52
6.20
5.58
5.29
4.50
6.02
5.46
5.16
5.56
5.29
4.48
5.95
5.65
5.36
4.63
6.06
5.73
5.45
5.39
5.06
4.12
5.87
5.97
5.70
4.93
6.37
5.86

2.96
1.70
2.58
1.75
3.06
5.53
5.31
5.59
6.56
4.18
9.19
5.22
6.26
8.45
441
1.88
3.10
5.15
0.54
0.00
0.00
1.12
1.51
2.98
0.90
0.00
0.52
2.35
0.00
0.00
0.00
3.75
5.50
9.23
2.05
2.38
2.90
2.31
1.98
1.03

4.78
3.31
4.08
4.37
5.09
5.86
5.66
5.94
7.15
4.69
9.73
5.58
6.51
8.52
4.80
2.38
3.39
5.19
2.57
0.61
1.35
2.31
2.84
5.09
1.89
2.59
2.82
2.72
2.42
1.14
1.54
3.93
5.51
9.24
2.68
3.08
3.63
4.78
2.66
2.34




RbSnF3
RbSnI3
RbSrBr3
RbSrCI3
RbSrF3
RbSri3
RbTIBr3
RbTICI3
RbTIF3
RbZnBr3
RbznCI3
SnLiF3
SnTIF3
SrinBr3
SrLiF3
SrTICI3
TICaBr3
TICaClI3
TICaF3
TICal3
TICdBr3
TICdCI3
TICdF3
TICdI3
TIGeBr3
TIGeCl3
TIGeF3
TIGel3
TIHgBr3
TIHgCI3
TIHgF3
TIHgI3
TlInCI3
TIMgCI3
TIMgF3
TIPbBr3
TIPbCI3
TIPbF3
TIPbI3
TISnBr3

4.74
6.25
6.01
5.70
4.79
6.50
5.86
5.58
4.68
5.33
5.01
3.88
4.70
5.95
3.88
5.70
5.69
5.39
4.50
6.14
5.53
5.25
4.48
5.95
5.51
5.25
4.46
5.89
5.60
5.33
4.60
5.99
5.54
5.02
4.11
5.93
5.67
4.81
6.32
5.82

2.63
0.77
5.01
5.90
7.69
1.83
0.00
0.00
0.00
1.29
2.86
4.23
1.27
4.02
9.40
0.00
4.29
5.12
5.88
3.40
1.94
3.19
5.52
0.60
1.03
1.41
2.28
0.76
0.00
0.54
3.17
0.00
0.00
541
5.42
2.33
2.60
2.66
191
0.95

4.48
1.91
5.40
6.22
7.95
4.63
0.29
0.90
2.77
3.87
4.53
4.50
3.71
3.57
9.95
4.95
4.90
541
5.48
4.28
2.99
3.34
4.97
2.85
2.48
3.14
4.08
2.10
2.75
3.13
3.57
2.48
1.96
541
5.42
3.21
3.75
4.33
2.76
2.55




TISnI3
TISrF3
TIZnBr3
TIZnCI3
TIZnF3
ZnAgCI3
ZnInCI3

6.20
4.77
5.26
4.96
4.18
4.87
4.96

0.66
5.93
1.39
2.97
5.25
2.92
2.09

1.97
5.56
3.54
4.12
5.25
3.47
3.36




