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Calculation of lonic Radii

lonic radii for six coordinate divalent metals in iodide compounds were calculated using
crystallographic data from the Inorganic Crystal Structure Database (ICSD) and a general
literature search. For a structure to be included the following conditions must be met:

1. The compound must contain a cation in the +2 charge state
2. The metal must be coordinated by exactly six iodide anions and no other anions
3. The structure must be determined at room temperature and pressure

In all suitable structures, the metal-iodide distances for the first coordination sphere of the
metal were determined from the crystal structure. The average of these bond lengths was
taken for each compound, Table S1 shows the results of this analysis. To calculate the
revised ionic radii shown in Tbhale 1 of the main manuscript, halide Shannon ionic radius was
subtracted from the M-X bond distance.

Bond Experimental bond Standard deviation / A Number of
length Dobs / A compounds used for
calculation

Pb-I 3.23 0.06 10
Pb-Br 2.90 0.06 4
Pb-Cl 2.71 0.1 6
Pb-F 2.43 0.03 9

Cr-l 2.88 0.04 4
Cr-Br 2.68 - 1
Cr-Cl 2.53 - 2

Cr-F 2.10 0.01 3

Sn-I 3.17 0.05 7
Mn-I 2.92 0 3
Mn-Br 2.68 0.04 11
Mn-Cl 2.54 0.02 15
Mn-F 2.11 0.01 20
Yb-I 3.12 0.02 4
Yb_Br 2.84 0.07 3
Yb-Cl 2.67 0.07 3

Ca-l 3.12 0.02 3
Ca-Br 2.86 - 2
Ca-Cl 2.73 - 2
Ca-F 2.28 0.05 57

Ni-I 2.77 - 2
Ni-Br 2.54 0.03 5




Ni-Cl 2.41 0.01 13
Ni-F 1.99 0.04 53
Cd- 3.01 0.03 4
Cd-Br 2.77 0.03 11
Cd-Cl 2.64 0.04 12
Cd-F 2.20 0.1 27
Tm-Cl 2.73 - 1
Tm-I 3.15 0.006 3
Fe-l 2.88 - 2
Fe-Br 2.64 0.04 7
Fe-Cl 2.48 - 2
Fe-F 2.08 0.04 9
Sm-I 3.31 - 1
Sm-Cl 2.82 - 1
Sm-F 2.48 - 2
V-1 2.88 0.03 3
V-Br 2.65 0.02 3
V-Cl 2.51 0.02 9
V-F 2.06 0.05 17
Yb-I 3.13 0.02 4
Yb-F 2.33 0.06 4
Mg-I| 2.93 - 2
Mg-Br 2.68 0.02 8
Mg-Cl 2.48 0.04 22
Mg-F 1.98 0.04 143
Ti-l 2.86 0.04 3
Ti-Br 2.66 0.03 7
Ti-Cl 2.53 0.02 11
Hg-I 2.80 0.1 4
Hg-Br 2.72 - 2
Hg-Cl 2.63 0.3 3
Hg-F 2.22 0.07 6
Ge-l 2.97 0.07 4

Table S1: Experimental bond lengths, standard deviations and number of compounds used for

calculations.




Compound

Tolerance factor

Octahedral factor

Perovskites

NaCuFs 0.93 0.55
NaznFs 0.93 0.56
NaCoFs 0.93 0.56
NaFeFs 0.91 0.59
NaVF; 0.91 0.59
NaCrFs 0.90 0.60
NaMnFs 0.89 0.62
AgCoF; 1.01 0.49
AgNiFs 0.99 0.52
AgMgF; 0.97 0.54
AgZnF; 0.96 0.56
AgMnF; 0.92 0.62
KCoFs 1.06 0.49
KNiFs 1.04 0.52
KMgFs 1.02 0.54
KCuFs 1.02 0.55
KZnFs 1.01 0.56
KFeFs 1.00 0.59
KVFs 0.99 0.59
KCrFs 0.99 0.60
KMnFs 0.97 0.62
KCdFs 0.92 0.71
KCaFs 0.90 0.75
KHgFs 0.89 0.77
TICoF5 1.08 0.49
TICuFs 1.04 0.55
TIFeF; 1.02 0.59
TICrFs 1.01 0.60
TIMnF5 0.99 0.62
TICdF5 0.94 0.71
RbCoF; 1.09 0.49
RbCuF; 1.05 0.55
AgCuF; 1.05 0.55
RbZnF; 1.04 0.56
RbFeF; 1.02 0.59
RbVF; 1.02 0.59
RbCrFs 1.01 0.60
RbMnF; 1.00 0.62
RbCdF; 0.95 0.71
RbCaF; 0.93 0.75
RbHgF5 0.92 0.77
RbPbF; 0.86 0.89




CsBeFs 1.28 0.34
CsMgF; 1.11 0.54
CsCdF; 1.00 0.71
CsCaF; 0.97 0.75
CsHgF; 0.97 0.77
CsSrF; 0.90 0.89
CsPbF; 0.90 0.89
Non perovskites
LiMgF, 0.85 0.54
LiZnF; 0.84 0.56
LiMnF, 0.81 0.62
LiCaF, 0.75 0.75
LiPbF, 0.69 0.89
NaCdF, 0.84 0.71
NaCaF; 0.83 0.75
NaPbF, 0.76 0.89
NaBaF; 0.72 1.02
AgPbF, 0.79 0.89
KBaF; 0.78 1.02
RbBeF, 1.21 0.34
RbSrF, 0.86 0.89
CsMnF, 1.05 0.62
CsBaF; 0.85 1.02
Compound Tolerance factor Octahedral factor
Perovskites
KFeCls 0.98 0.37
KMnCls 0.96 0.40
KCdCl; 0.93 0.45
KCaCls 0.89 0.51
TIMnCls 0.98 0.40
TICdCl; 0.94 0.45
RbCrCl; 0.99 0.40
RbMnCl; 0.98 0.40
RbCdCl; 0.95 0.45
RbCaCls 0.91 0.51
CsMnCls 1.03 0.40
CsCdCl; 0.99 0.45
CsCaCls 0.96 0.51
CsSnCl; 0.95 0.52
CsPbCl; 0.93 0.55
Non perovskites
LiNiCls 0.86 0.33
LiMgCls 0.84 0.37
LiVCl; 0.83 0.39
LiCrCls 0.82 0.40




CuCdCls; 0.79 0.45
CuCaCls 0.76 0.51
LiCaCls 0.76 0.51
LiPbCl3 0.74 0.55
NaNiCls 0.94 0.33
NaCrCls 0.89 0.40
NaMnCls 0.89 0.40
NaCdCls 0.86 0.45
NaCaCls 0.83 0.51
NaSnCls 0.82 0.52
NaPbCls 0.81 0.55
AgMgCls 0.94 0.37
AgCaCls 0.85 0.51
AgSnCls3 0.80 0.61
KNiCls 1.01 0.33
KMgCls 0.98 0.37
TIMgCls 1.00 0.37
TIPbCls 0.89 0.55
RbMgCl; 1.00 0.37
RbFeCl; 1.01 0.37
CsNiCls 1.08 0.33
CsMgCl; 1.05 0.37
CsFeCl; 1.05 0.37
CsVCls 1.04 0.39
Compound Tolerance factor Octahedral factor
Perovskites
RbCdBr; 0.94 0.41
CsCdBr; 0.98 0.41
CsSnBr; 0.94 0.48
CsPbBr; 0.92 0.50
Non perovskites
LiMgBrs; 0.81 0.37
LiCaBrs 0.76 0.46
LiPbBr; 0.74 0.50
NaMgBrs; 0.88 0.37
NaCdBrs 0.86 0.41
NaCaBr3 0.83 0.46
AgCdBr; 0.88 0.41
AgPbBr; 0.83 0.50
RbNiBrs; 1.02 0.30
RbMnBr; 0.97 0.37
CsNiBrs 1.07 0.30
CsMnBr3; 1.01 0.37




CsTiBrs 1.02 0.36
Compound Tolerance factor Octahedral factor
Perovskites
CsPbls 0.89 0.47
CsYbls 0.92 0.43
CsDyls 0.91 0.44
CsSnls 0.91 0.44
CsCals 0.93 0.42
CsTmls 0.92 0.44
RbTmls 0.88 0.43
RbDyls 0.88 0.44
Non Perovskites

RbSnls 0.87 0.44
RbPbls 0.86 0.47
CsCrls 1.00 0.32
RbCrls 0.96 0.32
CsMnls 0.99 0.33
CsNils 1.04 0.26
TIMnl3 0.94 0.33
RbGels 0.96 0.36
TIGels 0.92 0.36
CsVli3 0.99 0.31
CsMgl; 0.98 0.33
CsTils 1.00 0.30
RbVIs 0.95 0.31
RbTils 0.96 0.30
CsSrl; 0.86 0.53
RbCals 0.89 0.41
KCals 0.88 0.41
TIFels 0.96 0.30
TICdI; 0.92 0.37
KTmls 0.86 0.43
CsGels 0.92 0.36
KTils 0.95 0.30
TIPbls 0.85 0.47
RbYbls 0.88 0.43

Table S2: Tolerance and octahedral factors calculated using the revised anion dependent cation ionic
radii. Those listed under ‘perovskite’ experimentally form perovskites at room temperature and
pressure.
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Figure S1. Structural map of AMF3; compounds. Blue dots represent inorganic compositions that
adopt the perovskite structure at room temperature and pressure. Red crosses represent inorganic
compounds that do not form perovskites.
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Figure S2. Structural map of AMCIl; compounds. Blue dots represent inorganic compositions that
adopt the perovskite structure at room temperature and pressure. Red crosses represent inorganic

compounds that do not form perovskites.
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Figure S3. Structural map of AMBr3; compounds. Blue dots represent inorganic compositions that

adopt the perovskite structure at room temperature and pressure. Red crosses represent inorganic

compounds that do not form perovskites.

Pb Sn | Ge |Cr Mn |Fe |Cd |[Ti |V [Ni [Ca |Sr | Mg |Yb| Tm | Dy
K 1 2
Rb 3 4 5 6 7 8 | 8 9 10 2 |11
Cs 3,12, | 12, 5 16, | 17, 8 | 19 | 9, |21 (31,32 10 11

13 14 17 18 20,

21

Tl 22,23 24 24 7
MA 25 26 27
FA 25 25 27
AC 27

Table S3. Look up reference table for iodide perovskite papers. A site cation is vertical, B site cation

is horizontal. MA = methylammonium, FA = formamidinium, AC = acetamidinium. Reference

numbers refer to list below not in main manuscript.
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