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Table S1. lonic radius

Symbol Ionic radius (pm) Valence Atomic number
Cs 167 +1 55
F 133 -1 9
Cl 181 -1 17
Br 196 -1 35

I 220 -1 53
Pb 119 +2 82
Sn 122 +2 50
Ge 73 +2 32
Be 45 +2 4
Mg 72 +2 12
Ca 100 +2 20
Sr 118 +2 38
Ba 135 +2 56
Mn 80 +2 25
Fe 78 +2 26
Co 74.5 +2 27
Ni 69 +2 28
Cu 73 +2 29
Zn 74 +2 30
Pd 86 +2 46
Ir 90 +2 77
Pt 80 +2 78
Te 100 +2 52

Cd 95 +2 48




Table S2. Ligand field stabilization energy of B site

Ion d orbital electron number LFSE
Pb2* 10 0
SnZ* 10 0
Ge?* 10 0
Be?* 0 0
Mg 0 0
Ca?* 0 0
Sr2* 10 0
BaZ" 10 0
Mn?2* 5 0
Fe?* 6 0.4
Co?* 7 0.8
Niz* 8 1.2
Cu?* 9 0.6
Zn*" 10 0
Pd** 8 1.2

Irz* 7 0.8
Ptz* 8 1.2
Te2t 10 0

Cd?>* 10
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Figure S1. Test of K-point

Considering the band gap value and the convergence curve of energy

comprehensively, we choose the K-point of 6x6x6.
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Figure S2 . The energy of Cs,FeZnBrs arranged in FeBr, (red) + ZnBrg (green) patterns

with different symmetry.



Table S3. Goldschmidt tolerance factor t and octahedral factor u of inorganic double

perovskites
Material t u Material t u Material t u
Cs,PbSnlg 0.816 0.525 Cs,SnCaFs  0.888 0.797  Cs,GeNilg  0.940 0.323
Cs,PbSnFs  0.854 0.868  Cs,SnSrlg 0.817 0.523  Cs,GeNiFg  1.040 0.534
Cs,PbGelg 0.866 0.436  Cs,SnSrFg 0.855 0.865 CsyGeCulg 0.934 0.332
Cs,PbGeFg  0.926 0.722  Cs,SnBalg 0.797 0.561  Cs,GeCuF¢ 1.030 0.549
Cs,PbBelg 0906 0373 Cs,SnMnlg  0.884 0.407 Cs,GeZnlg 0.932 0.334
Cs,PbBeFs  0.987 0.617  CspSnMnFg 0953  0.673  Cs,GeZnFg 1.027 0.553
Cs,PbMgls  0.867 0.434  Cs,SnFelg 0.869 0.432 Cs,GePdls 0.914 0.361
Cs,PbMgFs 0928 0.718  Cs,SnFeFg 0930 0.714  Cs,GePdFg 0.998 0.598
Cs,PbCalg 0.831 0.498  Cs,SnColg 0.874 0.424  Cs,Gelrlg 0.908 0.370
Cs,PbCaFg  0.875 0.823  CsSnCoFg 0938  0.701  Cs,GelrFg  0.989 0.613
Cs,PbSrl 0.808 0.539  Cs,SnNilg 0.881 0.411  Cs,GePtly  0.914 0.361
Cs,PbSrFg 0.843 0.891  Cs,SnNiFg 0949 0.680 Cs,GePtFs  0.998 0.598
Cs,PbBalg 0.789  0.577  Cs,SnCulg 0.876 0.42 CsyGeTelg  0.893  0.393
Cs,PbMnlg  0.874 0.423  CspSnCuFg  0.941  0.695  CsyGeTeFg  0.966 0.650
Cs,PbMnFs 0939 0.699  Cs,SnZnlg 0.874 0.423  Cs,BeMgls 0.983 0.266
Cs,PbFelg 0.859 0.448 CspSnZnFs 0939 0.699 Cs,BeMgFs 1.108 0.440
Cs,PbFeFg 0916 0.741  Cs,SnPdl, 0.858 0.450 Cs,BeCalg  0.936 0.330
Cs,PbCol, 0.864 0.44 Cs,SnPdFg 0914 0.744 Cs,BeCaFs 1.032 0.545
Cs,PbCoFg  0.923  0.727  Cs,Snlrlg 0.852 0.459 Cs,BeSrlg  0.908 0.370
Cs,PbNil, 0.871 0.427  Cs,SnlrFg 0907 0.759 Cs,BeStFg  0.989 0.613
Cs,PbNiFg 0.935 0.707  Cs,SnPtlg 0.858 0.450 Cs,BeBalg  0.883 0.409
Cs,PbCulg 0.866 0.436  Cs,SnPtFg 0914 0.744 Cs,BeBaFs 0.951 0.677
Cs,PbCuFg  0.926 0.722  Cs,SnTelg 0.839 0.482 CspBeMnlg 0.991 0.255
Cs,PbZnlg 0.865 0439  Cs,SnTeFq 0.888 0.797 Cs,BeMnFq 1.122 0421
Cs,PbZnFs 0924 0.726  Cs,GeBelg 0981 0.268 Cs,BeFels  0.972 0.280
Cs,PbPdlg 0.849 0.466 Cs,GeBeFy  1.105 0.444 Cs,BeFeFs 1.091 0.462
Cs,PbPdFs 0901 0.771  CsGeMglg  0.936  0.330  Cs,BeColg  0.978 0.272
Cs,Pblrl, 0.843 0.475 CsGeMgFs 1.032 0.545 CspBeCoFg 1.101 0.449
Cs,PblrFg 0.893 0.786  Cs,GeCalg 0.893 0.393  Cs,BeNilg  0.988 0.259
Cs,PbPtl¢ 0.849 0.466 CsyGeCaFgs  0.966 0.650 Cs,BeNiFg 1.116 0.429
Cs,PbPtFg 0901 0.771  Cs,GeSrlg 0.867 0.434 Cs,BeCulg  0.981 0.268
Cs,PbTelg 0.831 0.498  Cs,GeSrFg 0.928 0.718 Cs,BeCuFgs 1.105 0.444
Cs,PbTeFs  0.875 0.823  Cs,GeBalg 0.845 0473 CsyBeZnlg  0.979 0.270
Cs,SnGelg 0.876 042 Cs,GeBaFg 0.895 0.782 Cs,BeZnFgs 1.102 0.447
Cs,SnGeFg  0.941  0.695  Cs,GeMnlg 0944 0318  CspBePdly  0.958 0.298
Cs,SnBelg 0917 0357 CsGeMnFs 1.045 0.526 Cs,BePdFgy 1.069 0.492
CspSnBeFg  1.003  0.590  Cs,GeFels 0.926 0.343  Cs;,Belrlg 0.952  0.307
Cs,SnMglg 0.877 0418  Cs,GeFeFgq 1.017 0.568 Cs,BelrFg 1.058 0.508
Cs,SnMgFs  0.943  0.692  Cs,GeColg 0932 0.335 Cs,BePtly  0.958 0.298
Cs,SnCalg 0.839 0482 Cs,GeCoFgs  1.026 0.555 Cs,BePtFs  1.069 0.492




Material t u Material t u Material t u
Cs,BeTelg 0.936 0.33 Cs,CaCulg 0.893 0.393 Cs,BaNiFg  0.903 0.767
Cs,BeTeFq 1.032 0.545 Cs,CaCuFg 0.966 0.650 Cs,BaCuly 0.845 0.473
Cs,MgCalg 0.894 0.391 Cs,CaZnlg 0.891 0.395 Csp,BaCuFs 0.895 0.782
Cs,MgCaF 0.969 0.647 Cs,CaZnF, 0.964 0.654 Csy,BaZnls 0.843 0475
Cs,MgSrlg 0.869 0432 Cs,CaPdlg 0.874 0423 Csp,BaZnFgs 0.893 0.786
Cs,MgSrFq 0.930 0.714  Cs,CaPdF 0.939 0.699 Cs,BaPdly  0.828 0.502
Cs,MgBalg 0.846 0.470 Cs,Calrlg 0.869 0432 Cs,BaPdFs 0.871 0.831
Cs,MgBaF 0.897 0.778  Cs,CalrFg 0.930 0.714 Cs,Balrlg 0.823 0.511
Cs;MgMnly 0945 0316  Cs,CaPtlg 0.874 0.423  Cs,BalrFq 0.864 0.846
Cs;MgMnF, 1.048 0.523  Cs,CaPtFq 0.939 0.699 Cs,BaPtl, 0.828 0.502
Cs,MgFelg 0.928 0.341 Cs,CaTelg 0.855 0455 Csy,BaPtFs  0.871 0.831
Cs,MgFeF 1.020 0.564  Cs,CaTeFq 0.910 0.752 Cs,BaTels  0.811 0.534
Cs,MgColg 0.933 0.333  Cs,SrBalg 0.790 0.575 Cs,BaTeFs 0.847 0.883
Cs,MgCoFgq 1.029  0.551 Cs,SrMnlg 0.876 0420 Cs,MnFelg 0.936 0.330
Cs,MgNilg 0.942 0.320 Cs,SrMnFg 0941 0.695 Cs,MnFeFs 1.032  0.545
Cs,MgNiFg 1.042 0.530  Cs,SrFelg 0.861 0.445 Cs,MnColg 0.941 0.322
Cs,MgCulg 0.936 0.330  Cs,SrFeFg 0.918 0.737 Cs;MnCoFgs 1.041 0.532
Cs,MgCuFgq 1.032  0.545  Cs,SrColg 0.865 0.438 Cs,MnNilg 095  0.309
Cs,MgZnlg 0.934 0.332  Cs,SrCoFg 0.925 0.724 Cs,MnNiFg  1.055 0.511
Cs,MgZnF 1.030 0.549  Cs,SrNilg 0.873 0.425 Cs;MnCulg 0.944 0.318
Cs,MgPdI, 0.915 0.359  Cs,SrNiFg 0.937 0.703  Cs,MnCuFgs 1.045 0.526
Cs,MgPdF, 1.001  0.594  Cs,SrCulg 0.867 0434 Cs,MnZnlg 0.942 0.320
Cs,Mglrly 0.909 0.368  Cs,SrCuFgq 0.928 0.718 Cs,MnZnFg 1.042 0.530
Cs,MglrFg 0.991 0.609  Cs,SrZnlg 0.866 0.436 Cs,MnPdlg 0.923 0.348
Cs,MgPtlg 0.915 0.359  Cs,SrZnFq 0.926 0.722 Cs,MnPdFs 1.013 0.575
Cs,MgPtFg 1.001 0.594  Cs,SrPdlg 0.850 0.464 Cs,Mnlrlg 0917 0.357
Cs,MgTelg 0.894 0.391 Cs,SrPdFg 0.903 0.767 Cs,MnlrFg  1.003 0.590
Cs,MgTeF¢ 0.969 0.647  Cs,Srlrlg 0.845 0473 Cs;MnPtly  0.923 0.348
Cs,CaSrlg 0.832 0.495  Cs,SrlrFq 0.895 0.782  Cs,MnPtFg 1.013 0.575
Cs,CaSrFq 0.877 0.820  Cs,SrPtlg 0.850 0.464 Cs,MnTely 0.902 0.380
Cs,CaBalg 0.811 0.534  Cs,SrPtFq 0.903 0.767 CsyMnTeFs 0.980 0.628
Cs,CaBaF 0.847 0.883  Cs,SrTelg 0.832 0495 CsyFeColg  0.924 0.347
Cs,CaMnlg 0.902 0.380  Cs,SrTeF 0.877 0.82 CsyFeCoFs  1.014 0.573
Cs,CaMnF 0.980 0.628 Cs,BaMnly  0.852 0.459 Cs,FeNilg 0.932 0.334
Cs,CaFelg 0.886 0.405 Cs,BaMnFs 0907 0.759  Cs,FeNiFg 1.027 0.553
Cs,CaFeF 0.956 0.669  Cs,BaFel 0.838 0.484 CsyFeCulg 0.926 0.343
Cs,CaColg 0.891 0.397 Cs,BaFeFq 0.886 0.801 CsyFeCuFs 1.017 0.568
Cs,CaCoFgq 0.963 0.656 Cs,BaColg 0.843 0476 CsyFeZnlg 0.924 0.345
Cs,CaNilg 0.899 0.384 Cs,BaCoFs 0.892 0.788  Cs,FeZnFs 1.015 0.571
Cs,CaNiFyg 0.975 0.635 Cs,BaNilg 0.850 0.464 Cs,FePdlg 0.906 0.373




Material t u Material t u Material t u
Cs,FePdFg 0.987 0.617 Cs,CuPtFq 0.998 0.598 Cs,CdMnFs 0991 0.609
Cs,Felrlg 0.900 0.382 Cs,CuTelg 0.893 0.393 Cs,CdFelg 0.893 0.393
CsyFelrFq 0.978 0.632  Cs,CuTeFs 0.966 0.650 Cs,CdFeFq 0.966 0.650
Cs,FePtlg 0.906 0.373 Cs,ZnPdlg 0912 0.364  Cs,CdColg 0.898 0.385
Cs,FePtFq 0.987 0.617 Cs,ZnPdFg 0.996 0.602 Cs,CdCoFs 0974 0.637
CsyFeTel, 0.886 0.405 CsyZnlrlg 0.906 0.373 Cs,CdNilg 0.906 0.373
Cs,FeTeF 0.956 0.669  Cs,ZnlrFg 0.987 0.617  Cs,CdNiFg 0.987 0.617
Cs,CoNilg 0.938 0.326 Cs,ZnPtly 0912 0.364  Cs,CdCulg 0.900 0.382
Cs,CoNiFg 1.036  0.539  Cs,ZnPtFq 0.996 0.602 Cs,CdCuFs 0978 0.632
Cs,CoCulg 0.932 0.335 CsyZnTelg 0.891 0.395 Cs,CdZnlg 0.899 0.384
Cs,CoCuFg 1.026  0.555 CsyZnTeFq 0.964 0.654 Cs,CdZnFg 0.975 0.635
Cs,CoZnlg 0.930 0.338  Cs,PdIrlg 0.888 0.400 Cs,CdPdl, 0.881 0411
Cs,CoZnFg 1.024 0.558  Cs,PdIrFq 0.960 0.662  Cs,CdPdF¢ 0.949 0.680
Cs,CoPdlg 0911 0.365 Cs,PdPtlg 0.894 0.391 Cs,CdlIrlg 0.876 0.420
Cs,CoPdF 0.995 0.603  Cs,PdPtFq 0.969 0.647  Cs,CdIrFg 0.941 0.695
Cs,Colrlg 0.905 0.374 Cs,PdTelg 0.874 0.423 Cs,CdPtlg 0.881 0411
Cs,ColrFq 0.986 0.618 Cs,PdTeFg 0.939 0.699  Cs,CdPtFq 0.949 0.680
Cs,CoPtlg 0.911 0.365 Cs,lIrPtlg 0.888 0.4000 Cs,CdTelg 0.862 0.443
Cs,CoPtFq 0.995 0.603  Cs,IrPtFg 0.960 0.662  Cs,CdTeF¢ 0.920 0.733
Cs,CoTelg 0.891 0.397 Cs,IrTelg 0.869 0.432  Cs,PbSnBrs 0.824 0.589
Cs,CoTeFg 0.963 0.656 Cs,IrTeFq 0.930 0.714  Cs,PbSnClg  0.830 0.638
Cs,NiCulg 0.940 0.323  Cs,PtTel; 0.874 0.423 Cs,PbGeBrg  0.879 0.490
Cs,NiCuFg 1.040 0.534  Cs,PtTeFs 0.939 0.699 Cs,PbGeCls 0.888 0.530
Cs,NiZnlg 0.939 0.325 Cs,CdPblg 0.837 0.486  Cs,PbBeBrg 0.923 0.418
Cs,NiZnFg 1.037 0.538  Cs,CdPbF¢ 0.884 0.805 Cs,PbBeCly  0.936 0.453
Cs,NiPdlg 0.920 0.352  Cs,CdSnlg 0.846 0.470  Cs,PbMgBrs 0.881 0.487
Cs,NiPdFg 1.008 0.583 Cs,CdSnF¢ 0.897 0.778  Cs,PbMgCls 0.890 0.528
Cs,Nilrlg 0914 0.361 Cs,CdGelg 0.900 0.382  Cs,PbCaBrs 0.840 0.559
Cs,NilrFg 0.998 0.598 Cs,CdGeFg 0.978 0.632  Cs,PbCaCls 0.847 0.605
Cs,NiPtlg 0.920 0.352 Cs,CdBelg 0.944 0318 Cs,PbSrBrg 0.816 0.605
Cs,NiPtFg 1.008 0.583 Cs,CdBeFg 1.045 0.526  Cs,PbSrClg  0.822 0.655
Cs,NiTelg 0.899 0.384 Cs,CdMglg 0.902 0.380 Cs,PbBaBrg 0.795 0.648
Cs,NiTeFg 0.975 0.635 Cs,CdMgFs 0.980 0.628  Cs,PbBaCls  0.799 0.702
Cs,CuZnl 0.932 0.334 Cs,CdCalg 0.862 0.443 Cs,PbMnBrs 0.888 0.474
Cs,CuZnFgq 1.027 0.553 Cs,CdCaFg 0.920 0.733 Cs,PbMnCls 0.898 0.514
Cs,CuPdlg 0.914 0.361 Cs,CdSrlg 0.838 0.484  Cs,PbFeBrg 0.872 0.503
Cs,CuPdF 0.998 0.598  Cs,CdSrFg 0.886 0.801 Cs,PbFeCly  0.880 0.544
Cs,Culrlg 0.908 0.370 Cs,CdBalg 0.817 0.523 Cs,PbCoBrg  0.877 0.494
Cs,CulrFq 0.989 0.613 Cs,CdBaFg 0.855 0.865 Cs,PbCoCls  0.886 0.535
Cs,CuPtlg 0914 0.361 Cs,CdMnlg 0.909 0.368 Cs,PbNiBrg 0.885 0.480




Material t u Material t u Material t u
Cs,PbNiClg 0.895 0.519  Cs,SnlrClg 0.873 0.558 Cs,BeSrClg 0.937 0.450
Cs,PbCuBrg  0.879 0.490 Cs,SnPtBrg 0.870 0.505 Cs,BeBaBrgs 0.897 0.459
Cs,PbCuClg  0.888 0.530  Cs,SnPtClg 0.879 0.547 Cs,BeBaClg 0.908 0.497
Cs,PbZnBrg  0.878 0.492  Cs,SnTeBrg 0.850 0.541 Cs,BeMnBrg 1.019 0.286
Cs,PbZnCly  0.887 0.533  Cs,SnTeClg 0.857 0.586 Cs,BeMnClg 1.038 0.309
Cs,PbPdBrgs  0.860 0.523 Cs,GeBeBrg  1.007 0.301 Cs,BeFeBrg 0.997 0314
Cs,PbPdClg 0.868 0.566 Cs,GeBeClg 1.025 0.326 Cs,BeFeClg 1.015 0.340
Cs,PblrBrg 0.854 0.533 Cs,GeMgBrs 0956 0.370 Cs,BeCoBrg  1.004 0.305
Cs,PbIrClg 0.862 0.577 Cs,GeMgCls 0.971 0.401 Cs;BeCoClg 1.022  0.330
Cs,PbPtBrg 0.860 0.523 Cs,GeCaBrg 0909 0.441 Cs,BeNiBrg 1.015 0.291
Cs,PbPtClg 0.868 0.566 Cs,GeCaClg 0920 0.478 Cs,BeNiClg 1.034 0.315
Cs,PbTeBrs  0.840 0.559  Cs,GeSrBrg 0.881 0.487 Cs,BeCuBrgs 1.007 0.301
Cs,PbTeClg 0.847 0.605 Cs,GeSrClg 0.890 0.528 Cs,BeCuClg 1.025 0.326
Cs,SnGeBrg  0.890 0472 Cs,GeBaBrg  0.856  0.531 Cs,BeZnBrg 1.005 0.304
Cs,SnGeClg 0.900 0.511 Cs,GeBaClg  0.863 0.575 Cs,BeZnClg 1.023 0.329
Cs,SnBeBrg  0.935 0.401 Cs,GeMnBrg  0.965 0.357 Cs,BePdBrg 0.982 0.334
Cs,SnBeClg 0.948 0.434 Cs,GeMnClg 0980 0.387 Cs,BePdClg 0.998 0.362
Cs,SnMgBrg  0.891  0.469  Cs,GeFeBrg 0.945 0.385 Cs,BelrBrg 0.974 0.344
Cso,SnMgClg 0901 0.508  Cs,GeFeClg 0.959 0.417 Cs,BelrClg 0.990 0.373
CspSnCaBrg  0.850  0.541  Cs,GeCoBrg 0952 0.376  Cs,BePtBryg 0.982 0.334
Cs,SnCaClg 0.857 0.586 Cs,GeCoClg  0.966 0.407 Cs,BePtClg 0.998 0.362
Cs,SnSrBrg 0.825 0.587 Cs,GeNiBrg 0.961 0.362 Cs,BeTeBrg 0.956 0.370
Cs,SnSrClg 0.831 0.635 Cs,GeNiClg 0.976 0.392 Cs,BeTeClg 0.971 0.401
Cs,SnBaBrg  0.803  0.630  Cs,GeCuBrg 0954 0.372 Cs,MgCaBrg 0910 0.439
Cs,SnBaClg 0.808  0.682  Cs,GeCuClg  0.969 0.403 Cs,MgCaClgs 0.922 0.475
Cs,SnMnBrg  0.899  0.457 Cs,GeZnBrg 0952 0.375 Cs,MgSrBrg  0.882  0.485
Cs;SnMnClg 0910 0494 Cs,GeZnClg 0967 0.406 Cs,MgSrClg  0.892  0.525
Cs,SnFeBryg 0.882 0.485 Cs,GePdBrg 0.932 0.406 CsMgBaBrs 0.857 0.528
Cs,SnFeClg 0.892 0.525 Cs,GePdClg 0.945 0.439 CsMgBaClg 0.865 0.572
Cs,SnCoBrg  0.887 0.476  Cs,GelrBrg 0.925 0.416 Cs;MgMnBrg 0.967 0.355
Cs,SnCoClg  0.897  0.515  Cs,GelrClg 0.937 045 Cs,MgMnClg 0982 0.384
Cs,SnNiBryg 0.896 0.462 Cs,GePtBrg 0.932 0.406 Cs,MgFeBrg 0.947 0.383
Cs,SnNiClg 0.906 0.500 Cs,GePtClg 0.945 0.439 Cs;MgFeCly  0.961 0.414
Cs,SnCuBrg  0.89 0.472  Cs,GeTeBrg 0909 0.441 Cs;MgCoBrg 0.953 0.374
Cs,SnCuClg 0.900 0.511  Cs,GeTeClg 0.92 0.478 Cs;MgCoClg  0.968 0.405
Cs,SnZnBrg  0.888 0.474 Cs,BeMgBrg 1.009 0.298 Cs;MgNiBrg  0.963  0.360
Cs,SnZnClg 0.898  0.514  Cs;BeMgClg  1.027 0323 Cs;MgNiClg  0.978  0.390
Cs,SnPdBrg  0.870 0.505 Cs,BeCaBrg 0.956 0370 Cs;MgCuBrg 0.956 0.370
Cs,SnPdClg 0.879 0.547 Cs,BeCaClg 0.971 0.401 CsMgCuCls 0.971 0.401
Cs,SnlrBryg 0.864 0.515 Cs,BeSrBryg 0.925 0.416 Cs;MgZnBrg 0.954 0.372




Material t u Material t u Material t u
Cs;MgZnClg  0.969 0.403  Cs,SrCoClg 0.888 0.532 Cs,MnNiClg 0.988 0.376
Cs;MgPdBrg 0933  0.403  Cs,SrNiBrg 0.887 0.477 Cs;MnCuBrg 0.965 0.357
Cs;MgPdCls  0.946 0.436  Cs,SrNiClg 0.896 0.517 Cs;MnCuClg 0.980 0.387
Cs;MglrBrg 0927 0.413  Cs,SrCuBrg  0.881 0.487 Cs;MnZnBrg 0.963  0.360
Cso;MgIrClg 0939  0.448  Cs,SrCuClg 0.890 0.528 Cs,MnZnClg 0.978 0.390
Cs;MgPtBrs 0933  0.403  Cs,SrZnBrg 0.879 0.490 Cs,MnPdBrs 0.942 0.390
Cs;MgPtClg 0946 0.436  Cs,SrZnClg 0.888 0.530 Cs,MnPdClg 0.956 0.423
Cs;MgTeBrg 0910 0.439  Cs,SrPdBrg 0.861 0.520 Cs,MnlrBrg  0.935 0.401
Cs;MgTeCls  0.922 0.475  Cs,SrPdClg 0.870 0.564 Cs,MnIrCly  0.948 0.434
Cs,CaSrBrg  0.842  0.556  Cs,SrlrBrg 0.856 0.531 Cs,MnPtBrg 0.942 0.390
Cs,CaSrClg 0.849 0.602  Cs,SrIrClg 0.863 0.575 Cs;MnPtCly  0.956 0.423
CsyCaBaBrg  0.819  0.599  Cs,SrPtBrg 0.861 0.520 Cs,MnTeBrs 0.918 0.426
CsyCaBaClg  0.824  0.649  Cs,SrPtClg 0.870 0.564 Cs,MnTeClg 0.930 0.461
CsCaMnBrgs 0918 0.426  Cs,SrTeBrg 0.842 0.556 CsyFeCoBrg 0.943 0.389
CsyCaMnClg 0930 0.461  Cs,SrTeClg 0.849 0.602 CsyFeCoClg 0.957 0.421
Cs,CaFeBrg 0901 0.454 Cs,BaMnBrg 0.864 0.515 CsyFeNiBrg 0952 0.375
CsyCaFeCly 0911 0492 Cso,BaMnClg 0.873 0.558 CsyFeNiClg  0.967 0.406
CsyCaCoBrg 0906 0.445 Cs,BaFeBrs  0.849 0.543 CsyFeCuBrg 0.945 0.385
CsyCaCoCls 0917 0.482 Cs,BaFeClg  0.856 0.588 CsyFeCuClg 0959 0.417
CsyCaNiBrg 0915 0.431 Cs,BaCoBrg 0.853 0.534 CsyFeZnBrg 0.944 0.388
CsyCaNiClg 0927 0.467 CsoBaCoClg  0.861 0.579 CsyFeZnClg  0.957 0.420
CsyCaCuBrg 0909 0.441 Cs,BaNiBrg  0.861 0.520 CsyFePdBrg  0.923 0.418
CsyCaCuCly  0.920 0.478 Cs,BaNiClg  0.870 0.564 Cs,FePdCls 0936 0.453
CsyCaZnBrg 0907 0.444 Cs,BaCuBrg 0.856 0.531 Cs,FelrBrg 0917 0.429
CsyCaZnClg 0918 0.481 CspBaCuClg 0.863 0.575 CsyFelrClg 0.929 0.464
Cs,CaPdBrg  0.888 0.474 Cs,BaZnBrg 0.854 0.533 Cs,FePtBrg  0.923 0.418
CsyCaPdCls  0.898 0.514 Cs,BaZnClg  0.862 0.577 Cs,FePtClg 0.936 0.453
Cs,CalrBrg 0.882 0.485 Cs,BaPdBrs 0.837 0.564 CsyFeTeBrg 0.901 0.454
Cs,CalrClg 0.892 0.525 Cs,BaPdCls  0.844 0.610 CsyFeTeCly 0911 0.492
Cs,CaPtBrg 0.888 0.474 Cs,BalrBrg 0.832 0.574 Cs,CoNiBrg 0.959 0.366
Cs,CaPtClg 0.898 0.514 Cs,BalrClg 0.838 0.622 Cs,CoNiClg  0.974 0.396
CsyCaTeBrg  0.867 0.510 Cs,BaPtBrg 0.837 0.564 Cs,CoCuBrs 0.952 0.376
CsyCaTeClg  0.876  0.552  Cs,BaPtClg 0.844 0.610 Cs,CoCuClg 0.966 0.407
Cs)SrBaBrg  0.796  0.645 Cs,BaTeBrg  0.819 0.599 Cs,CoZnBrg 0.95  0.379
Cs,SrBaClg 0.800 0.699 Cs,BaTeCls 0.824 0.649 Cs,CoZnClg 0.964 0.410
Cs,StMnBrg  0.890  0.472  Cs,MnFeBrg 0.956 0.370 Cs,CoPdBrg 0.929 0.409
Cs,StMnClg 0900 0.511  CsoMnFeClg 0971 0.401 Cs,CoPdClg  0.942 0.443
Cs,SrFeBrg 0.873 0.500 Cs,MnCoBrg 0962 0.361 Cs,ColrBrg  0.922 0.420
Cs,SrFeClg 0.882 0.541 Cs;MnCoClg 0977 0.391  Cs,ColrClg 0.935 0.454
Cs,SrCoBrg  0.878  0.491 Cs,MnNiBrg  0.972 0.347 Cs,CoPtBrg  0.929 0.409




Material t u Material t u Material t u
Cs,CdTeCl
Cs,CoPtCly 0942 0.443  Cs,IrPtClg 0.915 0.486 0.884 0.539
6
CsyCoTeBrg 0906 0.445  Cs,IrTeBrg 0.882 0.485 CsPbl; 0.807 0.541
Cs,CoTeClg 0917  0.482  Cs,IrTeClg 0.892 0.525 CsSnF; 0.866 0.842
Cs,NiCuBrg  0.961 0.362  Cs,PtTeBrg 0.888 0.474 CsSnl; 0.824 0.509
Cs,NiCuClg 0976 0.392  Cs,PtTeClg 0.898 0.514 CsGeF; 1.03  0.549
Cs,NiZnBrg 0960 0.365  Cs,CdPbBrg 0.847 0.546 CsGels 0.934 0.332
Cs,NiZnClg 0975 0.395  Cs,CdPbClg 0.854 0.591 CsBeF; 1.192 0.338
Cs,NiPdBrg 0939 0.395  Cs,CdSnBrg 0.857 0.528 CsBel; 1.033 0.205
Cs,NiPdClg  0.952  0.428  Cs,CdSnClg 0.865 0.572 CsMgF; 1.035 0.541
Cs,NilrBrg 0.932 0406 Cs,CdGeBrg 0.917 0.429 CsMgl; 0.937 0.327
Cs,NilrClg 0.945 0439 Cs,CdGeClg  0.929 0.464 CsCaF; 0.910 0.752
Cs,NiPtBrg 0.939 0395 Cs,CdBeBrg 0965 0.357 CsCal; 0.855 0455
Cs,NiPtClg 0.952 0428 Cs,CdBeClg 0.980 0.387 CsSrF; 0.845 0.887
CsoNiTeBrg  0.915 0431  CspCdMgBrg 0918 0.426  CsSrl; 0.810 0.536
CsoNiTeClg  0.927  0.467  Cs,CdMgCls  0.930 0.461 CsBaF; 0.792 1.015
Cs,CuZnBrg 0952 0.375 Cs,CdCaBrg  0.875 0.497 CsBal 0.771 0.614
Cs,CuZnCly 0967 0.406 Cs,CdCaClg 0.884 0.539 CsMnF; 1.061 0.504
Cs,CuPdBrg 0.932 0.406 Cs,CdSrBrg 0.849 0.543 CsMnl; 0.953 0.305
Cs,CuPdClg 0945 0.439  Cs,CdSrClg 0.856 0.588 CsSnF; 0.866 0.842
Cs,CulrBryg 0.925 0416 Cs,CdBaBrg 0.825 0.587 CsSnlj 0.824 0.509
Cs,CulrClg 0.937 0.45 Cs,CdBaClg 0.831 0.635 CsCoF; 1.022  0.560
Cs,CuPtBrg 0932 0.406 Cs,CdMnBrg 0.927 0.413 CsCol; 0.929 0.339
Cs,CuPtClg 0.945 0439 Cs,CdMnClg 0939 0.448 CsNiF; 1.050 0.519
Cs,CuTeBrg  0.909 0.441  Cs,CdFeBrg 0.909 0.441 CsNilg 0.947 0314
Cs,CuTeClg 0920 0.478  Cs,CdFeClg 0.920 0478 CsCuF; 1.030 0.549
Csp,ZnPdBrg 0930 0.408 Cs,CdCoBrg 0.914 0.432 CsCul; 0.934 0.332
Csp,ZnPdClg 0943  0.442 Cs,CdCoClg  0.926 0.468 CsZnF; 1.025 0.556
CsyZnlrBrg 0.923 0418  Cs,CdNiBrg 0.923 0418 CsZnl; 0.931 0.336
Cs,ZnlrClg 0.936 0453  Cs,CdNiClg 0.936 0.453 CsPdF; 0.969 0.647
Cs,ZnPtBrg 0.930 0408 Cs,CdCuBrg 0917 0.429 CsPdl; 0.894 0.391
Cs,ZnPtClg 0.943 0442 Cs,CdCuClg 0929 0.464  CslrFs 0.951 0.677
Csp,ZnTeBrg 0907 0.444  Cs,CdZnBrg 0915 0431 Cslrls 0.883 0.409
CspZnTeClg 0918 0.481  Cs,CdZnClg 0.927 0.467 CsPtF; 0.969 0.647
Cs,PdIrBrg 0.904 0.449 Cs,CdPdBrg 0.896 0.462 CsPtl; 0.894 0.391
Cs,PdIrClg 0.915 0.486 Cs,CdPdClg 0.906 0.500 CsTeF; 0.910 0.752
Cs,PdPtBrg 0.910 0.439  Cs,CdIrBrg 0.890 0472 CsTels 0.855 0455
Cs,PdPtClg 0.922 0475  Cs,CdIrClg 0.900 0.511 CsPbCly 0.820 0.657
Cs,PdTeBrs, 0.888 0.474  Cs,CdPtBrg 0.896 0.462 CsPbBr; 0.815 0.607
Cs,PdTeClg  0.898 0.514  Cs,CdPtClg 0.906 0.500 CsSnCl; 0.840 0.619
Cs,IrPtBrg 0.904 0.449 Cs,CdTeBrg 0.875 0.497 CsSnBr; 0.833 0.571




Material t u Material t u
CsGeCly 0.969 0.403 CsCuCly 0.969 0.403
CsGeBr; 0.954 0.372 CsCuBr; 0.954 0.372
CsBeCl; 1.089 0.249 CsZnCl; 0.965 0.409
CsBeBr; 1.065 0.230 CsZnBr; 0.951 0.378
CsMgCl; 0.973 0.398 CsPdCl; 0.922 0.475
CsMgBr; 0.958 0.367 CsPdBr; 0.910 0.439
CsCaCl; 0.876 0.552 CslrCl; 0.908 0.497
CsCaBr3 0.867 0.510 CslrBrs 0.897 0.459
CsSrCly 0.823 0.652 CsPtCl; 0.922 0.475
CsSrBr; 0.817 0.602 CsPtBr; 0.910 0.439
CsBaCl; 0.779 0.746 CsTeCls 0.876  0.552
CsBaBr; 0.775 0.689 CsTeBr; 0.867 0.510
CsMnCl; 0.992 0.370
CsMnBr; 0.976 0.342
CsSnCl; 0.84 0.619
CsSnBr; 0.833 0.571
CsCoCly 0.963 0412
CsCoBrj; 0.949 0.380
CsNiCly 0.984 0.381
CsNiBr; 0.969 0.352
CsGeCly 0.969 0.403
CsGeBr; 0.954 0.372
CsBeCl; 1.089 0.249
CsBeBr; 1.065 0.230
CsMgCl; 0.973 0.398
CsMgBr; 0.958 0.367
CsCaCl; 0.876 0.552
CsCaBr; 0.867 0.510
CsSrCly 0.823 0.652
CsSrBr; 0.817 0.602
CsBaCl; 0.779 0.746
CsBaBr; 0.775 0.689
CsMnCl; 0.992 0.370
CsMnBr; 0.976 0.342
CsSnCl; 0.840 0.619
CsSnBr; 0.833 0.571
CsCoCly 0.963 0412
CsCoBrj; 0.949 0.380
CsNiCly 0.984 0.381
CsNiBr; 0.969 0.352




Table S4. Goldschmidt tolerance factor range of inorganic double perovskites

Material tmin tmax Material tmin tmax Material timin tmax

Cs,PbSnFg 0.842 0.866 Cs,PbMnBrg 0.815 0.976 Cs,SnPtFg 0.866 0.969
Cs,PbGeFg 0.842 1.030 Cs,PbFeBrg 0.815 0.937 Cs,SnTeFs  0.866 0.910
Cs,PbBeF¢ 0.842 1.192 Cs,PbCoBrg 0.815 0.949 Cs,SnGeClg  0.840 0.969
Cs,PbMgFs  0.842 1.035 Cs,PbNiBrg 0.815 0.969 Cs,SnBeCly 0.84  1.089
Cs,PbCaFg 0.842 0910 Cs,PbCuBrg 0.815 0.954 Cs,SnMgClg 0.840 0.973
Cs,PbSrFg 0.842 0.845 Cs,PbZnBrg 0.815 0.951 Cs,SnCaCls  0.840 0.876
Cs,PbMnFs  0.842 1.061 Cs,PbPdBrg 0.815 0910 Cs,SnSrClg  0.840 0.823
Cs,PbFeFg 0.842 1.005 Cs,PblrBrg 0.815 0.897 Cs,SnBaCly 0.840 0.779
Cs,PbCoF 0.842 1.022 Cs,PbPtBrg  0.815 0910 Cs,SnMnClg 0.840 0.992
Cs,PbNiFg 0.842 1.050 Cs,PbTeBrg 0.815 0.867 Cs,SnFeClg  0.840 0.950
Cs,PbCuF 0.842 1.030 Cs,PbSnlg 0.807 0.824 Cs,SnCoClg 0.840 0.963
Cs,PbZnFg 0.842 1.025 Cs,PbGels 0.807 0.934 Cs,SnNiClg  0.840 0.984
Cs,PbPdF, 0.842 0.969 Cs,PbBelg 0.807 1.033 Cs,SnCuClg 0.840 0.969
Cs,PblrFg 0.842 0.951 Cs,PbMglg 0.807 0.937 Cs,SnZnClg  0.840 0.965
Cs,PbPtFg 0.842 0.969 Cs,PbCalg 0.807 0.855 Cs,SnPdCls 0.840 0.922
Cs,PbTeFg 0.842 0.910 Cs,PbSrlg 0.807 0.810 Cs,SnlrClg  0.840 0.908
Cs,PbSnClg  0.820 0.840 Cs,PbBalg 0.807 0.771 Cs,SnPtClg  0.840 0.922
Cs,PbGeClg  0.820 0.969 Cs,PbMnlg 0.807 0.953 Cs,SnTeClg 0.840 0.876
Cs,PbBeCls  0.820 1.089  Cs,PbFelg 0.807 0.918 Cs,SnGeBrg 0.833 0.954
Cs,PbMgCls  0.820 0.973  Cs,PbColg 0.807 0.929 Cs,SnBeBrg 0.833 1.065
Cs,PbCaCls  0.820 0.876  Cs,PbNilg 0.807 0.947 Cs,SnMgBrg 0.833 0.958
Cs,PbSrClg 0.820 0.823  Cs,PbCulg 0.807 0.934 Cs,SnCaBrg 0.833 0.867
Cs,PbBaCls  0.820 0.779  Cs,PbZnlg 0.807 0.931 Cs,SnSrBrg  0.833 0.817
Cs,PbMnClgs  0.820 0.992 Cs,PbPdl; 0.807 0.894 Cs,SnBaBrg 0.833 0.775
Cs,PbFeCls  0.820 0.950 Cs,Pblrlg 0.807 0.883 Cs,SnMnBrg 0.833 0.976
Cs,PbCoClg  0.820 0.963  Cs,PbPtl, 0.807 0.894 Cs,SnFeBrg 0.833 0.937
Cs,PbNiClg  0.820 0.984 Cs,PbTelg 0.807 0.855 Cs,SnCoBrg 0.833 0.949
Cs,PbCuClg  0.820 0.969 Cs,SnGeFq 0.866 1.030 Cs,SnNiBrg 0.833 0.969
Cs,PbZnCls  0.820 0.965 Cs,SnBeFg 0.866 1.192 Cs,SnCuBrg 0.833 0.954
Cs,PbPdCly  0.820 0.922 Cs,SnMgFs  0.866 1.035 Cs,SnZnBrg 0.833  0.951
Cs,PblIrClg 0.820 0.908 Cs,SnCaFg 0.866 0910 Cs,SnPdBrs 0.833 0.910
Cs,PbPtClg 0.820 0.922  Cs,SnSrFg 0.866 0.845 Cs,SnlrBrs  0.833 0.897
Cs,PbTeCly  0.820 0.876 Cs,SnMnFg  0.866 1.061 Cs,SnPtBrg  0.833 0.910
Cs,PbSnBrs  0.815 0.833  Cs,SnFeFg 0.866 1.005 Cs,SnTeBrs 0.833 0.867
Cs,PbGeBrg  0.815  0.954 Cs,SnCoFg 0.866 1.022 Cs,SnGelg 0.824 0.934
Cs,PbBeBrg  0.815 1.065 Cs,SnNiFg 0.866 1.050 Cs,SnBelg 0.824 1.033
Cs,PbMgBrs  0.815 0.958 Cs,SnCuFg 0.866 1.030 Cs,SnMgls  0.824 0.937
Cs,PbCaBrg  0.815 0.867 Cs,SnZnFg 0.866 1.025 Cs,SnCalg 0.824 0.855
Cs,PbSrBrg  0.815 0.817 Cs,SnPdFg 0.866 0.969 Cs,SnSrlg 0.824 0.810
Cs,PbBaBrg  0.815  0.775  Cs,SnlrFg 0.866 0.951 Cs,SnBalg 0.824 0.771




Material timin tmax Material timin tmax Material tmin tmax

Cs,SnMnlg  0.824 0.953 Cs,GeBeBrg 0.954 1.065 Cs,BePdFg 0.969 1.192
Cs,SnFelg 0.824 0918 Cs,GeMgBrs 0.954 0.958 Cs,BelrFg 0951 1.192
Cs,SnColg 0.824 0.929 Cs,GeCaBrg 0.954 0.867 Cs,BePtFg 0.969 1.192
Cs,SnNilg 0.824 0.947 Cs,GeSrBrg 0.954 0.817 Cs,BeTeFs 0910 1.192
Cs,SnCulg 0.824 0.934 Cs,GeBaBrg 0.954 0.775 Cs,BeMgClg 0973  1.089
Cs,SnZnlg 0.824 0.931 Cs,GeMnBrg 0.954 0976 Cs,BeCaClg 0.876 1.089
Cs,SnPdlg 0.824 0.894 Cs,GeFeBrg 0.954 0.937 Cs;BeSrCly 0.823  1.089
Cs;,Snlrlg 0.824 0.883 Cs,GeCoBrs 0.954 0.949 Cs,BeBaClg  0.779  1.089
Cs,SnPtlg 0.824 0.894 Cs,GeNiBrg 0.954 0.969 Cs,BeMnClg 0.992 1.089
Cs,SnTelg 0.824 0.855 Cs,GeCuBrs 0.954 0.954 Cs;BeFeCly 0950 1.089
Cs,GeBeFs  1.030 1.192  Cs,GeZnBrg 0954 0951 Cs;BeCoClg  0.963  1.089
Cs,GeMgFs 1.030 1.035 Cs,GePdBrs 0954 0910 Cs;BeNiClg  0.984 1.089
Cs,GeCaFs  1.030 0910 Cs,GelrBrg 0954 0.897 Cs;BeCuClg  0.969 1.089
Cs,GeSrFg 1.030 0.845 Cs,GePtBrg 0954 0910 Cs,BeZnClg  0.965 1.089
Cs,GeBaFs  1.030 0.792 Cs,GeTeBrg 0954 0.867 Cs,BePdClg  0.922  1.089
Cs;GeMnFs  1.030 1.061 Cs,GeBelg 0.934 1.033 Cs,BelrClg 0.908 1.089
Cs,GeFeFg 1.030 1.005 Cs,GeMgls 0934 0937 Cs;BePtClg  0.922  1.089
Cs;GeCoFg  1.030 1.022 Cs,GeCalg 0934 0.855 Cs,BeTeCls 0.876 1.089
Cs,GeNiFg 1.030 1.050 Cs,GeSrlg 0934 0.810 Cs,BeMgBrg 0.958 1.065
Cs,GeCuFg  1.030 1.030 Cs,GeBalg 0934 0.771 Cs,BeCaBrg 0.867 1.065
CsyGeZnFs  1.030 1.025 Cs,GeMnlg  0.934 0953 Cs;BeSrBrg  0.817  1.065
Cs,GePdFg 1.030 0.969 Cs,GeFelg 0934 0918 Cs,BeBaBrg 0.775 1.065
Cs,GelrFg 1.030 0.951 Cs,GeColg 0934 0.929 Cs,BeMnBrg 0.976 1.065
Cs,GePtFy 1.030 0.969 Cs,GeNilg 0934 0.947 Cs,BeFeBrg 0.937 1.065
Cs,GeTeFg 1.030 0910 Cs,GeCulg 0934 0.934 Cs,BeCoBrs 0.949 1.065
Cs,GeBeCly 0969 1.089  Cs,GeZnlg 0934 0.931 Cs,BeNiBrg 0.969 1.065
Cs,;GeMgClgs  0.969 0.973  Cs,GePdlg 0934 0.894 Cs,BeCuBrs 0.954 1.065
CsyGeCaClg  0.969 0.876  Cs,Gelrlg 0934 0.883 Cs,BeZnBrg 0.951 1.065
Cs,GeSrClg 0.969  0.823  Cs,GePtl 0934 0.894 Cs,BePdBrs 0.910 1.065
Cs,GeBaClg 0969 0.779  Cs,GeTelg 0934 0.855 Cs,BelrBrg  0.897 1.065
Cs;GeMnClg 0969 0.992 Cs,BeMgFs  1.035 1.192 Cs;BePtBrg 0910  1.065
Cs,GeFeClg  0.969 0950 Cs,BeCaFg 0910 1.192 Cs,BeTeBrs 0.867 1.065
CsyGeCoClg  0.969 0.963  Cs,BeSrFg 0.845 1.192 Cs,BeMgly  0.937 1.033
Cs,GeNiClg  0.969 0.984 Cs,BeBaFg 0.792 1.192 Cs,BeCalg 0.855 1.033
Cs,GeCuClg 0969 0.969 Cs,BeMnFg  1.061 1.192  Cs,BeSrlg 0.810 1.033
Cs,GeZnClg  0.969 0.965 Cs,BeFeFq 1.005 1.192 Cs,BeBalg 0.771 1.033
Cs,GePdClg 0969 0.922 Cs,BeCoFg 1.022  1.192 Cs,BeMnlg  0.953 1.033
Cs)GelrClg 0.969  0.908 Cs,BeNiFg 1.050 1.192 Cs,BeFelg 0918 1.033
Cs,GePtCly 0969 0.922  Cs,BeCuFg 1.030 1.192 Cs;BeColg 0.929 1.033
Cs,GeTeClg  0.969 0.876 Cs,BeZnFg 1.025 1.192 Cs,BeNilg 0.947 1.033




Material tmin tmax Material tmin tmax Material timin tmax

Cs,BeCulg 0934 1.033 CsMgZnBrs 0.951 0958 Cs,CaPtCly 0.876 0.922
Cs,BeZnlg 0931 1.033 Cs;MgPdBrg 0.91 0958 Cs,CaTeCls 0.876 0.876
Cs,BePdl; 0.894 1.033 Cs,MglrBrg 0.897 0.958 Cs,CaSrBrg 0.817 0.867
Cs,Belrlg 0.883 1.033 Cs,MgPtBry 0.91 0958 Cs,CaBaBrg 0.775 0.867
Cs,BePtl 0.894 1.033 Cs,MgTeBrg 0.867 0.958 Cs,CaMnBrg 0.867 0.976
Cs,BeTelg 0.855 1.033 CspMgCals  0.855 0.937 Cs,CaFeBrg 0.867 0.937
Cs;MgCaFgs 0910 1.035 Cs,;MgSrl 0.81 0937 Cs,CaCoBrs 0.867 0.949
Cs,MgSrFg 0.845 1.035 CspMgBalg  0.771 0937 Cs,CaNiBrg 0.867 0.969
Cs;MgBaFgs  0.792 1.035 Cs;MgMnlg  0.953 0937 Cs,CaCuBrg 0.867 0.954
Cs;MgMnFs  1.061 1.035 Cs,MgFelg 0918 0937 Cs,CaZnBrg 0.867 0.951
Cs,MgFeFq 1.005 1.035 CspMgColg  0.929 0937 Cs,CaPdBrs 0.867 0.910
Cs;MgCoFs  1.022 1.035 Cs,MgNilg 0.947 0937 Cs,CalrBrg  0.867 0.897
Cs,MgNiFg 1.050 1.035 CspMgCulg  0.934 0937 Cs,CaPtBrg 0.867 0.910
Cs;MgCuFs  1.030 1.035 CspMgZnlg  0.931 0937 Cs,CaTeBrs 0.867 0.867
CsoMgZnFg 1.025 1.035 CsMgPdly  0.894 0.937 Cs,CaSrlg 0.810 0.855
Cs,;MgPdFg 0.969 1.035 Cs,Mglrlg 0.883 0.937 Cs,CaBalg 0.771 0.855
Cs,MglrFg 0.951 1.035 Cs,MgPtlg 0.894 0937 Csp,CaMnlg  0.855 0.953
Cs,;MgPtFg 0969 1.035 CsMgTelg  0.855 0.937 Cs,CaFelg 0.855 0.918
Cs,;MgTeFg 0910 1.035 Cs,CaSrFq 0.845 0910 Cs,CaColg 0.855 0.929
Cs;MgCaClg  0.876 0973 Cs,CaBaFg  0.792 0910 Cs,CaNilg 0.855 0.947
Cs;MgSrClg  0.823 0973 Cs,CaMnFg 0910 1.061 Cs,CaCulg 0.855 0.934
Cs;MgBaClg  0.779 0973  Cs,CaFeFq 0910 1.005 Cs,CaZnlg 0.855 0.931
Cs;MgMnClg  0.992 0973 Cs,CaCoFs 0910 1.022 Cs,CaPdlg 0.855 0.894
Cs;MgFeCly 0950 0.973 Cs,CaNiFg 0910 1.050 Cs,Calrlg 0.855 0.883
Cs;MgCoClg 0963 0.973 Cs,CaCuFs 0910 1.030 Cs,CaPtlg 0.855 0.894
Cs;MgNiClg 0984 0973 Cs,CaZnFg 0910 1.025 Cs,CaTelg 0.855 0.855
Cs;MgCuCly  0.969 0.973 Cs,CaPdFg 0910 0.969 Cs,SrMnFgs  0.845 1.061
Cs;MgZnClg 0965 0.973 Cs,CalrFg 0910 0.951 Cs,SrFeFg 0.845 1.005
Cs;MgPdCls  0.922 0973 Cs,CaPtFg 0910 0.969 Cs,SrCoFg 0.845 1.022
Cs,MglrClg 0.908 0.973 Cs,CaTeFg 0910 0910 Cs,SrNiFg 0.845 1.050
Cs;MgPtClg  0.922 0973 Cs,CaSrCly  0.823 0.876  Cs,SrCuFyg 0.845 1.030
Cs;MgTeCls  0.876 0.973 Cs,CaBaClg 0.779 0.876  Cs,SrZnFg 0.845 1.025
Cs;MgCaBrs  0.867 0.958 Cs,CaMnClg 0.876  0.992  Cs,SrPdFg 0.845  0.969
Cs;MgSrBrg  0.817 0.958 Cs,CaFeClg  0.876 0.950 Cs,SrlrFg 0.845 0.951
Cs;MgBaBrs  0.775 0.958 Cs,CaCoCls  0.876 0.963  Cs,SrPtFg 0.845 0.969
Cs;MgMnBrgs 0976 0.958 Cs,CaNiClg  0.876  0.984  Cs,SrTeFg 0.845 0.910
Cs;MgFeBrs  0.937 0.958 Cs,CaCuClg  0.876 0.969 Cs,SrBaClg  0.779  0.823
Cs;MgCoBrg 0.949 0.958 Cs,CaZnClg 0.876 0.965 Cs,StMnClg  0.823  0.992
Cs;MgNiBrs 0.969 0.958 Cs,CaPdCls 0.876 0.922 Cs,SrFeCls  0.823  0.950
Cs;MgCuBrg 0.954 0.958 Cs,CalrClg 0.876  0.908 Cs,SrCoClg  0.823  0.963




Material timin tmax Material timin tmax Material tmin tmax

Cs,SrNiClg 0.823 0984 Cs,BaFeCls  0.779  0.95 Cs;MnNiClg 0984 0.992
Cs,SrCuClg  0.823  0.969 Cs,BaCoClg  0.779  0.963 Cs;MnCuClg  0.969 0.992
Cs,SrZnClg 0.823  0.965 Cs,BaNiClg  0.779  0.984 Cs;MnZnClg  0.965 0.992
Cs,SrPdClg 0.823  0.922  CspBaCuClg  0.779  0.969 Cs;MnPdClg  0.922  0.992
Cs,SrIrClg 0.823 0908 Cs,BaZnClg 0.779 0965 Cs,MnIrClg  0.908 0.992
Cs,SrPtCly 0.823  0.922 Cs,BaPdClg  0.779  0.922  Cs;MnPtClg  0.922  0.992
Cs,SrTeClg 0.823  0.876  Cs,BalrClg 0.779 0908 Cs;MnTeCls 0.876 0.992
Cs,SrBaBrg  0.775 0.817 Cs,BaPtCls  0.779 0.922 CsyMnFeBrg 0.937 0.976
Cs,StMnBrg  0.817 0976 Cs,BaTeClg  0.779 0.876 Cs;MnCoBrg 0.949  0.976
Cs,SrFeBrg  0.817  0.937 Cs,BaMnBrg 0.775 0.976 Cs;MnNiBrg  0.969 0.976
Cs,SrCoBrg  0.817  0.949 Cs,BaFeBrg  0.775 0.937 Cs;MnCuBrg 0.954  0.976
Cs,StNiBrg  0.817  0.969 Cs,BaCoBrg 0.775 0.949 Cs;MnZnBrg 0.951 0.976
Cs,SrCuBrg  0.817 0954 Cs,BaNiBrg  0.775 0.969 Cs;MnPdBrg 0.910 0.976
Cs)StZnBrg  0.817 0951 Cs,BaCuBrg 0.775 0.954 Cs;MnlrBrg  0.897 0.976
Cs,SrPdBrg  0.817 0910 Cs,BaZnBrg 0.775 0.951 Cs;MnPtBrg  0.910 0.976
Cs,SrlrBrg 0.817 0.897 Cs,BaPdBrg 0.775 0910 Cs,MnTeBrgs 0.867 0.976
Cs)SrPtBrg 0.817 0.910 Cs,BalrBrg 0.775 0.897 Cs,MnFelg 0918 0.953
Cs,SrTeBrg  0.817 0.867 Cs,BaPtBrg  0.775 0.910 CsMnColg  0.929 0.953
Cs,SrBalg 0.771 0.810 Cs,BaTeBrg 0.775 0.867 Cs,MnNilg 0.947 0.953
Cs,SrMnlg 0.810 0.953 Cs,BaMnlg 0.771 0953 Cs;MnCulgs 0934 0.953
Cs,SrFel; 0.810 0918 Cs,BaFels 0.771 0918 Cs;MnZnlg 0931 0.953
Cs,SrColg 0.810 0.929 Cs,BaColg 0.771 0929 Cs,MnPdlg 0.894 0.953
Cs,SrNilg 0.810 0.947 Cs,BaNilg 0.771 0947 Cs,Mnlrlg 0.883 0.953
Cs,SrCulg 0.810 0.934 Cs,BaCulg 0.771 0.934 Cs,MnPtlg 0.894 0.953
Cs,SrZnlg 0.810 0.931 Cs,BaZnlg 0.771 0931 Cs,MnTelg 0.855 0.953
Cs,SrPdl 0.810 0.894 Cs,BaPdlg 0.771 0.894 Cs,FeCoFg 1.022  1.005
Cs,Srlrlg 0.810 0.883 Cs,Balrlg 0.771 0.883  Cs,FeNiFg 1.050 1.005
Cs,SrPtlg 0.810 0.894 Cs,BaPtly 0.771 0.894 Cs,FeCuFg 1.030 1.005
Cs,SrTelg 0.81 0.855 Cs,BaTelg 0.771 0.855 Cs,FeZnFg 1.025 1.005
CsBaMnFg  0.792 1.061 CsyMnFeFs  1.005 1.061 Cs,FePdFg 0.969 1.005
Cs,BaFeFg 0.792 1.005 Cs;MnCoFs 1.022 1.061 Cs,FelrFg 0.951 1.005
CsyBaCoFs  0.792  1.022 Cs,MnNiFs  1.050 1.061 Cs,FePtFq 0.969 1.005
Cs,BaNiFg 0.792 1.050 Cs;MnCuFs 1.030 1.061 Cs,FeTeFq 0.910 1.005
CspBaCuFs  0.792 1.030 Cs;MnZnFg  1.025 1.061 CsyFeCoClg  0.950 0.963
CspBaZnFg  0.792 1.025 Cs;MnPdFs  0.969 1.061 CsyFeNiClg  0.950 0.984
Cs,BaPdFs  0.792  0.969 Cs,MnlrFq 0951 1.061 CsyFeCuClg 0.950 0.969
Cs,BalrFg 0.792 0951 Cs,MnPtFg 0.969 1.061 CsyFeZnClg 0.950 0.965
Cs,BaPtFg 0.792 0969 Cs;MnTeFs 0910 1.061 Cs,FePdCls 0.922 0.950
CsyBaTeFs  0.792 0910 CsyMnFeClg 0950 0.992 Cs,FelrClg 0.908 0.950
Cs,BaMnClg  0.779  0.992  Cs,MnCoClg  0.963  0.992  Cs,FePtClg 0.922 0.950




Material tmin tmax Material timin tmax Material timin tmax

CsyFeTeClg  0.876 0950 CsyCoZnlg 0929 0931 Cs,CuPdBrg 0910 0.954
CsyFeCoBrg  0.937  0.949 Cs,CoPdlg  0.894 0.929 Cs,CulrBrg 0.897 0.954
CsyFeNiBrg  0.937  0.969  Cs,Colrlg 0.883 0.929 Cs,CuPtBrg 0910 0.954
CsyFeCuBrg  0.937 0.954  Cs,CoPtlg 0.894 0.929 Cs,CuTeBrs 0.867 0.954
CsyFeZnBrs  0.937 0951 CsyCoTelg  0.855 0.929 Cs,CuZnlg 0931 0.934
CsyFePdBrg  0.910 0.937 CsyNiCuFg  1.030 1.050 Cs,CuPdly  0.894 0.934
CsyFelrBrg  0.897 0.937 CsyNiZnFg  1.025 1.050 Cs,Culrlg 0.883 0.934
Cs)FePtBrg  0.910 0.937 CsyNiPdFg 0969 1.050 Cs,CuPtlg 0.894 0.934
CsyFeTeBrg 0.867 0.937  Cs,NilrFg 0951 1.050 Cs,CuTelg  0.855 0.934
Cs,FeColg 0918 0.929 Cs,NiPtFg 0969 1.050 CsyZnPdFs 0.969 1.025
Cs,FeNilg 0918 0947 Cs)NiTeFs 0910 1.050 Cs,ZnlrFg 0.951 1.025
Cs,FeCulg 0918 0934 CsNiCuClg 0.969 0984 Cs,ZnPtFs  0.969 1.025
CsyFeZnlg 0918 0931 CsNiZnClg 0.965 0984 CspZnTeFs 0910 1.025
Cs,FePdlg 0.894 0918 CsyNiPdClg 0.922 0984 Cs,ZnPdCly 0.922  0.965
CsyFelrlg 0.883 0918 CsyNilrClg  0.908 0984 CspZnlrClg  0.908 0.965
Cs,FePtlg 0.894 0918 CsNiPtCly  0.922 0984 Cs,ZnPtClg  0.922  0.965
Cs,FeTelg 0.855 0918 CsyNiTeClg 0.876 0984 Cs,ZnTeCly 0.876  0.965
Cs,CoNiFg  1.022  1.050 CsyNiCuBrg 0.954 0.969 Cs,ZnPdBrg 0910 0.951
CsyCoCuFg  1.022  1.030 CsyNiZnBrg 0951 0.969 Cs,ZnlrBrg  0.897 0.951
CsyCoZnFg  1.022  1.025 CsyNiPdBrg 0910 0.969 Cs,ZnPtBrg 0910 0.951
Cs,CoPdFs  0.969 1.022 CsyNilrBrg  0.897  0.969 Cs,ZnTeBrgs 0.867 0.951
Cs,ColrFg 0951 1.022 CsNiPtBrg 0910 0969 Cs,ZnPdls  0.894 0.931
Cs,CoPtFs  0.969 1.022 Cs)NiTeBrg 0.867 0.969  CsyZnlrlg 0.883 0.931
Cs,CoTeFs 0910 1.022  Cs,NiCulg 0934 0.947 CsyZnPtlg 0.894 0.931
Cs,CoNiClg  0.963 0984  Cs,NiZnlg 0931 0947 CsyZnTelg  0.855 0.931
Cs,CoCuClg  0.963  0.969  Cs,NiPdlg 0.894 0.947 Cs,PdIrFg 0.951 0.969
CsyCoZnClg  0.963  0.965  Cs;Nilrlg 0.883 0.947 Cs,PdPtFs  0.969 0.969
Cs,CoPdClg  0.922  0.963  Cs,NiPtlg 0.894 0.947 Cs,PdTeFs 0910 0.969
CsyColrClg 0.908 0.963  Cs,NiTelg 0.855 0.947 Cs,PdIrClg  0.908 0.922
Cs,CoPtCly  0.922 0963 CsyCuZnFg 1.025 1.030 Cs,PdPtClg  0.922  0.922
CsyCoTeClg  0.876  0.963 Cs,CuPdFs 0969 1.030 Cs,PdTeCls 0.876  0.922
Cs,CoNiBrg  0.949  0.969  Cs,CulrFg 0951 1.030 Cs,PdIrBrg 0.897 0.910
Cs,CoCuBrg 0.949 0954 Cs,CuPtFg 0969 1.030 Cs,PdPtBrs 0910 0.910
CsyCoZnBrg 0.949 0951 CsyCuTeFs 0910 1.030 Cs,PdTeBrg 0.867 0.910
Cs,CoPdBrs  0.910 0.949 Cs,CuZnClg 0.965 0.969  Cs,Pdlrl 0.883 0.894
Cs)ColrBrg  0.897 0949  Cs,CuPdClg 0.922  0.969  Cs,PdPtl 0.894 0.894
Cs,CoPtBrg  0.910 0.949  Cs,CulrCly 0908 0.969 Cs,PdTely  0.855 0.894
Cs,CoTeBrgs  0.867 0.949  Cs,CuPtClg  0.922  0.969  Cs,IrPtFg 0.969 0.951
Cs,CoNilg 0.929 0947 CsyCuTeClg 0.876  0.969  Cs,IrTeFs 0910 0.951
CsyCoCulg  0.929  0.934 CsyCuZnBrg 0.951 0.954 Cs,IrPtClg 0.922  0.908




Material timin tmax Material timin tmax Material tmin tmax
Cs,IrTeClg 0.876  0.908 Cs,CdZnClg 0.892 0.965 Cs,CdTels 0.855 0.869
Cs,IrPtBrg 0.897 0910 Cs,CdPdCls 0.892 0.922
Cs,IrTeBrg 0.867 0.897 Cs,CdIrClg 0.892 0.908
Cs,IrPtlg 0.883 0.894 Cs,CdPtCls  0.892  0.922
Cs,yIrTelg 0.883 0.855 Cs,CdTeCls 0.876  0.892
Cs,PtTeFg 0910 0.969 Cs,CdPbBrs 0.815 0.882
Cs)PtTeCls  0.876  0.922 Cs,CdSnBrg 0.833  0.882
Cs,PtTeBrg  0.867 0.910 Cs,CdGeBrgs 0.882 0.954
Cs,PtTel 0.855 0.894 Cs,CdBeBrg 0.882 1.065
Cs,CdPbFs  0.842 0.930 Cs,CdMgBrg 0.882 0.958
Cs,CdSnFg  0.866 0.930 Cs,CdCaBrg 0.867 0.882
Cs,CdGeFs 0930 1.030 Cs,CdSrBrg  0.817  0.882
Cs,CdBeFs 0930 1.192 Cs,CdBaBrg 0.775  0.882
Cs,CdMgFs 0930 1.035 Cs,CdMnBrg 0.882 0.976
Cs,CdCaFs 0910 0.930 Cs,CdFeBrg 0.882 0.937
Cs,CdSrFg 0.845 0.930 Cs,CdCoBrs 0.882  0.949
Cs,CdBaFs  0.792 0.930 Cs,CdNiBrg 0.882  0.969
Cs,CdMnFs 0930 1.061 Cs,CdCuBrgs 0.882 0.954
Cs,CdFeFg 0930 1.005 Cs,CdZnBrg 0.882 0.951
Cs,CdCoFs 0930 1.022 Cs,CdPdBrg 0.882 0.910
Cs,CdNiFg 0930 1.050 Cs,CdIrBrg  0.882 0.897
Cs,CdCuFs 0930 1.030 Cs,CdPtBrg 0.882  0.910
CsyCdZnFs 0930 1.025 Cs,CdTeBrg 0.867 0.882
Cs,CdPdFs 0930 0.969 Cs,CdPblg 0.807 0.869
Cs,CdIrFg 0930 0.951 Cs,CdSnlg 0.824 0.869
Cs,CdPtF, 0930 0.969 Cs,CdGelg 0.869 0.934
Cs,CdTeFs 0910 0.930 Cs,CdBelg 0.869 1.033
Cs,CdPbClg  0.820 0.892 Cs,CdMgly  0.869 0.937
Cs,CdSnClg  0.840 0.892  Cs,CdCalg 0.855 0.869
CsyCdGeClg  0.892  0.969  Cs,CdSrlg 0.810 0.869
Cs,CdBeCly  0.892 1.089 Cs,CdBalg 0.771  0.869
Cs,CdMgCls 0.892 0.973 Cs,CdMnlg  0.869 0.953
Cs,CdCaClg  0.876  0.892  Cs,CdFelg 0.869 0918
Cs,CdSrClg 0.823  0.892  Cs,CdColg 0.869 0.929
Cs,CdBaClg  0.779  0.892  Cs,CdNilg 0.869 0.947
Cs,CdMnClg 0.892  0.992  Cs,CdCulg 0.869 0.934
Cs,CdFeCls  0.892 0.950 Cs,CdZnlg 0.869 0.931
Cs,CdCoClg  0.892  0.963  Cs,CdPdl 0.869 0.894
Cs,CdNiClg  0.892  0.984  Cs,CdIrlg 0.869 0.883
CsyCdCuClg  0.892  0.969 Cs,CdPtl 0.869 0.894




Table S5. Double perovskite with minimum tolerance factor in unstable region

Material timin tmax Material tmin tmax Material timin tmax
Cs,PbSnlg 0.807 0.824  Cs,SrPdlg 0.810 0.894 Cs,BaPdly  0.771 0.894
Cs,PbGelg 0.807 0.934  Cs;,Srlrlg 0.810 0.883 Cs,Balrlg 0.771 0.883
Cs,PbBel; 0.807 1.033  Cs,SrPtl 0.810 0.894 Cs,BaPtl, 0.771 0.894
Cs,PbMglg 0.807 0.937 Cs,SrTelg 0.810 0.855 Cs,BaTelg 0.771 0.855
Cs,PbCalg 0.807 0.855 Cs,BaMnFgs 0.792 1.061 Cs,CdBaFs 0.792 0.930
Cs,PbSrl 0.807 0.810 Cs,BaFeFq 0.792 1.005 Cs,CdBaClg 0.779 0.892
Cs,PbBalg 0.807 0.771 Cs,BaCoFg 0.792 1.022 Cs,CdBaBrg 0.775 0.882
Cs,PbMnlg 0.807 0.953 Cs,BaNiFg 0.792 1.050 Cs,CdPbly  0.807 0.869
Cs,PbFelg 0.807 0.918 Cs,BaCuFg 0.792 1.030 Cs,CdSrlg 0.810 0.869
Cs,PbColg 0.807 0.929 Cs,BaZnFg 0.792 1.025 Cs,CdBalg  0.771 0.869
Cs,PbNilg 0.807 0.947 Cs,BaPdFg 0.792  0.969
Cs,PbCulg 0.807 0.934 Cs,BalrFs 0.792 0.951
Cs,PbZnl; 0.807 0.931 Cs,BaPtFy 0.792  0.969
Cs,PbPdlg 0.807 0.894 Cs,BaTeFg 0.792 0910
Cs,Pblrlg 0.807 0.883 Cs,BaMnClg  0.779  0.992
Cs,PbPtl 0.807 0.894 Cs,BaFeCly  0.779 0.950
Cs,PbTelg 0.807 0.855 Cs;BaCoClg  0.779  0.963
Cs,BeBaF 0.792 1.192 CsyBaNiClg  0.779 0.984
Cs,BeBaClg  0.779  1.089 Cs,BaCuClg 0.779  0.969
Cs,BeSrl; 0.810 1.033 Cs,BaZnClg  0.779  0.965
Cs,BeBalg 0.771 1.033 Cs,BaPdCls  0.779 0.922
Cs;MgBaFg  0.792  1.035 Cs,BalrClg 0.779  0.908
Cs;MgBaClg  0.779 0973 Cs,BaPtCls  0.779  0.922
Cs;MgBaBrs  0.775 0958 Cs,BaTeCly  0.779 0.876
Cs,MgSrlg 0.810 0.937 Cs;BaMnBrg 0.775 0.976
Cs,MgBalg 0.771 0937 Cs,BaFeBrg 0.775 0.937
Cs,CaBaF 0.792 0910 Cs,BaCoBrg 0.775 0.949
CsyCaBaClg  0.779 0.876 Cs,BaNiBrg  0.775 0.969
Cs,CaBaBrs 0.775 0.867 Cs,BaCuBrs 0.775 0.954
Cs,CaSrlg 0.810 0.855 Cs,BaZnBrg 0.775 0.951
Cs,CaBalg 0.771 0.855 Cs;BaPdBrg 0.775 0910
Cs,SrBaCly 0.779  0.823  Cs,BalrBrg 0.775 0.897
Cs,SrBaBrg  0.775 0.817 Cs,BaPtBrg  0.775 0.910
Cs,SrBalg 0.771 0.810 Cs,BaTeBrg 0.775 0.867
Cs,SrMnlg 0.810 0.953 Cs,BaMnlg 0.771 0.953
Cs,SrFel; 0.810 0.918 Cs,BaFelg 0.771 0918
Cs,SrColg 0.810 0.929 Cs,BaColg 0.771  0.929
Cs,SrNilg 0.810 0.947 Cs,BaNilg 0.771  0.947
Cs,SrCulg 0.810 0.934 Cs,BaCulg 0.771 0.934
Cs,SrZnlg 0.810 0.931 CsyBaZnlg 0.771  0.931




Table S6. Double perovskite with maximum tolerance factor in unstable region

Material tmin tmax

Cs,PbBeFg 0.842 1.192
Cs,SnBeFg 0.866 1.192
Cs,GeBeFq 1.030 1.192
Cs,BeMgF¢ 1.035 1.192
Cs,BeCaFyg 0.910 1.192
Cs,BeSrFq 0.845 1.192
Cs,BeBaF 0.792 1.192
Cs,BeMnFg 1.061 1.192
Cs,BeFeFg 1.005 1.192
Cs,BeCoFq 1.022 1.192
Cs,BeNiFg 1.050 1.192
Cs,BeCuFq 1.030 1.192
Cs,BeZnFg 1.025 1.192
Cs,BePdFg 0.969 1.192
Cs,BelrFg 0.951 1.192
Cs,BePtFg 0.969 1.192
Cs,BeTeFg 0.910 1.192

Cs,CdBeFs 0.930 1.192




Table S7. New tolerance factors 7 of the 14 predicted all-inorganic double
perovskite materials

Material new tolerance factors 7
Cs,PbSnl¢ 5.07
Cs,PbGelg 4.43

Cs,PbGeBryg 4.18
Cs,SnGeClg 4.04
Cs,PbSnBr¢ 4.87
Cs,MnPtFq 3.50
Cs,CdTeFq 3.55
Cs,CdBeBrg 4.54
Cs,MgMnlg 4.69
Cs,PbSnClg 4.75
Cs,FeTeF¢ 3.48
Cs,PbGeClyg 4.03
Cs,ZnTeFq 347

Cs,CaZnlg 4.47




Table S8. The band gaps for PBE functional

Material Gap Material Gap Material Gap  Material Gap

Cs,BaCuFg 0.00 Cs,CalrFq 0.00 Cs,MgPtBrg 0.00 Cs,FePtClg 0.00
Cs,BalrFy 0.00 Cs,SrTelg 0.00 Cs,IrPtClg 0.00 Cs,NilrClg 0.00
Cs,FePdBrg 0.00 Cs,BaFel¢ 0.00 Cs,PbCuFgq 0.00 Cs,SrCuFg 0.00
Cs,NiCuBryg 0.00 Cs,CdCoFgq 0.00 Cs,BeCulg 0.00 Cs,BaTeFq 0.00
Cs,IrTeClg 0.00 Cs,PbCoClg 0.00 Cs,BaColg 0.00 Cs,CoPtl¢ 0.00
Cs,SnFeF 0.00 Cs,CoPtFq 0.00 Cs,FeCulg 0.00 Cs,CaCoClg 0.00
Cs,SrFelg 0.00 Cs,NiTelg 0.00 Cs,SnFeClg 0.00 Cs,CaCuClg 0.00
Cs,BaPtlg 0.00 Cs,IrPtlg 0.00 Cs,CaFeBrg 0.00 Cs,BaCoBrg 0.00
Cs,CoNiFg 0.00 Cs,FeCuBryg 0.00 Cs,SrCoFg 0.00 Cs,BaCuBrg 0.00
Cs,CalrBrg 0.00 Cs,FeTeBrg 0.00 Cs,CuPdFg 0.00 Cs,CoZnClg 0.00
Cs,MnFeClg 0.00 Cs,CoPdClg 0.00 Cs,MgFeClg 0.00 Cs,NiCuClg  0.00
Cs,;MnlrBrg 0.00 Cs,MgFelg 0.00 Cs,BaFeBrg 0.00 Cs,CuTeClg 0.00

Cs,PbFeFg 0.00 Cs,MgNil; 0.00 Cs,MnCoClg 0.00 Cs,CdCuClg 0.00
Cs,MnFelg 0.00 Cs,MnColg 0.00 Cs,MnNiBrg 0.00 Cs,MgCulg 0.00
Cs,CoCuFgq 0.00 Cs,BeNiBrg 0.00 Cs,FeNiBrg 0.00 Cs,CoZnlg 0.00

Cs,CoPdFg 0.00 Cs,SrFeBrg 0.00 Cs,CaColg 0.00 Cs,CoZnFg 0.00
Cs,CoTeFg 0.00 Cs,BaCoClg 0.00 Cs,FeTelg 0.00 Cs,BeCoBrg 0.00
Cs,Nilrlg 0.00 Cs,CoZnBrg 0.00 Cs,CoCulg 0.00 Cs,MgCuClg 0.00

Cs,CdFeFgq 0.00 Cs,CdFeBryg 0.00 Cs,MgFeBrg 0.00 Cs,CaCoBrg 0.00
Cs,PbFeBrg 0.00 Cs,GeCoFgq 0.00 Cs,MgPdBrg 0.00 Cs,NilrBrg 0.00

Cs,BeFeBrg 0.00 Cs,BeFeF 0.00 Cs,SrFeClg 0.00 Cs,ZnPtClg 0.00
Cs,FeZnBrg 0.00 Cs,BeColg 0.00 Cs,SrlIrClg 0.00 Cs,GeColg 0.00
Cs,NiTeClg 0.00 Cs,CaFeF 0.00 Cs,FeCoBryg 0.00 Cs,PbFeCly  0.00

Cs,PbCoFg 0.00 Cs,PbCoBrg 0.00 Cs,FeNiClg 0.00 Cs,BaTeBrs 0.00
Cs,GeFeFgq 0.00 Cs,PbTeClg 0.00 Cs,yFeCuClg 0.00 Cs,ColrBrg 0.00
Cs,FeNilg 0.00 Cs,SnFeBryg 0.00 Cs,MgCuFg 0.00 Cs,GeFelg 0.00
Cs,BaFeClg 0.00 Cs,IrPtBrg 0.00 Cs;MnCoFg 0.00 Cs,GeCoBrg 0.00
Cs,CdFeClg 0.00 Cs,SnCoFg¢ 0.00 Cs,GeFeBrg 0.00 Cs,GeCoClg 0.00
Cs,CdCoClg 0.00 Cs,FePdClg 0.00 Cs,MnFeBryg 0.00 Cs,BelrClg 0.00

Cs,CaCoFg 0.00 Cs,CoNiBryg 0.00 Cs,SnColg 0.00 Cs,CoCuBrg 0.00
Cs,BaCoFg 0.00 Cs,PbFelq 0.00 Cs,CaCulg 0.00 Cs,CoTeBrg 0.00
Cs,FeZnF 0.00 Cs,CaTelg 0.00 Cs,BaFeFg¢ 0.00 Cs,ZnPdClg 0.00
Cs,Colrlg 0.00 Cs,BaCulg 0.00 Cs,FePtFq 0.00 Cs,MgCoFs 0.00
Cs,CdColg 0.00 Cs,SnCoBrg 0.00 Cs,GeFeClg 0.00 Cs,CaFeClg 0.00
Cs,BeFeClg 0.00 Cs,PdIrBrg 0.00 Cs,CalrClg 0.00 Cs,SrTeClg 0.00
Cs,CoPtClg 0.00 Cs,GePdF¢ 0.00 Cs,BeFelg 0.00 Cs,FeTeClg  0.00
Cs,PbColg 0.00 Cs,BeCoF 0.00 Cs,MnTelg 0.00 Cs,CoPtBrg  0.00
Cs,SnFelg 0.00 Cs,PdIrFe 0.00 Cs,IrPtFg 0.00 Cs,SnTeF¢ 0.00
Cs,MgFeF 0.00 Cs,SnCoClg 0.00 Cs,CdPtl¢ 0.00 Cs,CaCuFg 0.00

Cs,CaFelg 0.00 Cs,GePdClg 0.00 Cs,FeZnClg 0.00 Cs,FelrFq 0.00




Material Gap Material Gap Material Gap  Material  Gap
Cs,CoNiClg 0.00 Cs,SrTeFg 0.00 Cs,FePdFg 0.00 Cs,BePdBrg  0.01
Cs,PbTeFq 0.00 Cs,CdCuFg 0.00 Cs,PdPtF, 0.00 Cs;NiTeF¢ 0.01
Cs,SnNilg 0.00 Cs,MgPdClg 0.00 Cs,CdPtClg 0.00 Cs,BeZnlg 0.01
Cs,SnTelg 0.00 Cs,SrCoBrg 0.00 Cs,SnPtClg 0.00 Cs,ZnPdlg 0.01
Cs,SrPdlg 0.00 Cs,CaPtly 0.00 Cs,MgPtl; 0.00 Cs,ZnPtl, 0.01
Cs,PbPdBrg 0.00 Cs,Felrlg 0.00 Cs,GelrBrg 0.00 Cs,CdPdCls  0.01
Cs,CoPdlg 0.00 Cs,PbPdClg 0.00 Cs,CuPtClg 0.00 Cs,SnPtBrg 0.01
Cs,SrCoClg 0.00 Cs,CoCuClg 0.00 Cs,MnCuFg 0.01 Cs,CdNilg 0.01
Cs,CdIrClg 0.00 Cs,BaCuClg 0.00 Cs,NiZnClg 0.01 Cs,CdPbClg  0.01
Cs,BeNilg 0.00 Cs,MglrFg 0.00 Cs,PbNilg 0.01 Cs,MnNilg 0.01
Cs,CaTeFq 0.00 Cs,SnPdClg 0.00 Cs;BeCuClg 0.01 Cs,CdIrBrg 0.01
Cs,SrColg 0.00 Cs;NiTeBrsg 0.00 Cs,CaTeClg 0.01 Cs,BePtl; 0.01
Cs,SnPdBrg 0.00 Cs,CdCoBrg 0.00 Cs,SnlrClg 0.01 Cs,CdPtBrg 0.01
Cs,BeCuBrg 0.00 Cs,SrIrFq 0.00 Cs,GeNiClg 0.01 Cs,FelrBrg 0.01
Cs,CuZnClg 0.00 Cs,CdPdlg 0.00 Cs,BalrBrg 0.01 Cs;MgTeBrg 0.01
Cs,CuPdBryg 0.00 Cs,GeNiBrg 0.00 Cs,PdTeBrg 0.01 Cs,CuTeBrg  0.01
Cs,CdNiBryg 0.00 Cs;MgCuBryg 0.00 Cs,CdTeClg 0.01 Cs;BePtBrg 0.01
Cs,CdCuBryg 0.00 Cs,BaTeClg 0.00 CspZnPdBrg 0.01 Cs,SnPtFq 0.01
Cs,MgTeF¢ 0.00 Cs,PdIrClg 0.00 Cs,CuZnFg 0.01 Cs,CoTelg 0.01
Cs,MnPdI, 0.00 Cs,CuTelg 0.00 Cs,GeTeF¢ 0.01 Cs;BeTeClg  0.01
Cs,SnTeClg 0.00 Cs,GePtClg 0.00 Cs,GeTeClg 0.01 Cs,MgTelg 0.01
Cs,MgCoBryg 0.00 Cs,PbTel, 0.00 Cs;MnlrFg 0.01 Cs,MgPdI; 0.01
Cs,SrCuClg 0.00 Cs,CaPdlg 0.00 Cs,PbTeBrg 0.01 Cs,CuPtFq 0.01
Cs,MnTeBrg 0.00 Cs,PbNiBrg 0.00 Cs;MnCuClg 0.01 Cs,FePtBrg 0.01
Cs,FeCoClg 0.00 Cs;NiZnlg 0.00 Cs,BaTelg 0.01 Cs,GeTelg 0.01
Cs,GePtlg 0.00 Cs;MgPtClg 0.00 Cs,CoNilg 0.01 Cs;NiZnBrg  0.01
Cs,BelrF¢ 0.00 Cs,CaTeBrg 0.00 Cs,NilrFg 0.01 Cs,MnZnlg 0.01
Cs,CdCulg 0.00 Cs;NiCulg 0.00 Cs,SnNiBrg 0.01 Cs,SnTeBrg  0.01
Cs,GeTeBryg 0.00 Cs,BeTeBrg 0.00 Cs,NiPdClg 0.01 Cs,CuPdClg  0.01
Cs,CoTeClg 0.00 Cs,FePdlg 0.00 Cs,CuZnlg 0.01 Cs,BeTelg 0.01
Cs,CuZnBryg 0.00 Cs,CuPdlg 0.00 Cs;NiPtBrg 0.01 Cs,CdTelg 0.01
Cs,CdTeBrg 0.00 Cs,SrTeBrg 0.00 Cs,PbPtl, 0.01 CsyZnlrBrg 0.01
Cs,BeCuFg 0.00 Cs,PbIrClg 0.00 Cs,SrPtlg 0.01 Cs,CdlIrFg 0.01
Cs,MgColg 0.00 Cs,SrCuBrg 0.00 Cs,SrCulg 0.01 Cs,Pblrlg 0.01
Cs,BaPdl; 0.00 Cs;MnlrClg 0.00 Cs,BePdClg 0.01 Cs,;BePtClg 0.01
Cs,CaCuBrg 0.00 Cs,NiPdBrg 0.00 Cs,SnPdFg 0.01 Cs,Balrlg 0.01
Cs,CoPdBry 0.00 Cs,BeTeFq 0.00 Cs,BalrClg 0.01 Cs,Mnlrlg 0.01
Cs,NiPtClg 0.00 Cs;,SrlrBrg 0.00 Cs,CdPdBrg 0.01 Cs,PtTeClg 0.01
Cs,BeCoClg 0.00 Cs,MnTeClg 0.00 Cs,CuTeFq 0.01 CsyZnTeBrg 0.01
Cs,MgCoClg 0.00 Cs,FelrClg 0.00 Cs,FeNiFg 0.01 Cs,PbPtClg 0.01




Material Gap Material Gap Material Gap  Material  Gap
Cs,MgTeClg 0.01 Cs,Cdlrlg 0.02  Cs,IrTeFs 0.12  CsyGeZnlg 0.52
Cs,ZnPtBrg 0.01 Cs,PdPtBrg 0.02  Cs,SrPdBrg 0.13 CsCdMnBrg  0.52
Cs,SnPtlg 0.01 Cs,GeNilg 0.02 CsyFeCuFg 0.13  Cs,BaPtClg 0.53
Cs,CuPtlg 0.01 CspZnTeClg 0.02 Cs,MnPdFg 0.15  CsyCdSnlg 0.54
Cs,IrTeBrg 0.01 Cs;,NiPtlg 0.02 Cs,CaPtBrg 0.15 Cs;MnNiClg  0.59
Cs,PtTeBrg 0.01 Cs,PdTeClg 0.02  Cs,PbNiClg 0.17  CsyCdGelg 0.60
Cs,ZnTelg 0.01 CsySnlrlg 0.02 Cs,BaPdBry 0.18 Cs,SnMnlg 0.61
Cs,MnCuBryg 0.01 Cs,GePtBrg 0.03  Cs,SrPtBrg 0.18 Cs;MgNiClg 0.61
Cs,MnPtClg 0.01 Cs,;SnCuFq 0.03 Cs,BeMnlg 0.23  Cs,SnNiFg 0.65
Cso,MnTeFg 0.01 CsyCalrlg 0.03 Cs,BaPtBrg 0.24 Cs,BePdFg 0.66
Cs,PblrFg 0.01 CsyFeZnlg 0.03 Cs;MgNiBrg 0.25 CsyCaNiBrg  0.66
Cs,MnPdBr; 0.01 Cs,GelrClg 0.03 Cs,CaNilg 0.25 Csy;GeMnlg 0.69
Cs,SnNiClg 0.01 Cs,PdPtlg 0.03 Cs,PdTeFq 0.26  Cs,SrNiBrg 0.71
Cs,CulrBrg 0.01 Cs,PbCuClg 0.03 Cs,MnNiFg 0.28 Cs,MnPtFg 0.72
Cs,NiCuFg 0.01 Cs,CdFelg 0.03  Cs,SrNilg 0.30 Cs,BaNiBrg  0.72
Cs,MnPtlg 0.01 Cs,MglrBrg 0.03 Cs,;BeNiClg 0.30 Cs,PbSnlg 0.77
Cs,PbCulg 0.01  Cs;Srlrlg 0.03 Cs,PtTeFg 0.31 Cs,GeNiFg 0.79
Cs,SnlrFg 0.01 Cs,CdNiClg 0.03  Cs,SnGeBryg 0.32 Cs,CdBeBrg  0.79
Cs,MnPtBrg 0.01 Cs,SnCuBrg 0.03 Cs,SnBaBrg 0.32 CsyFeTeFq 0.82
Cs,CdMnlg 0.02  Cs,SnlrBrg 0.03  Cs;SnGelg 0.36  Cs,NiPtFg 0.83
Cs,CuPtBrg 0.02 CsyGeCuBry 0.04  Cs,SrPdClg 0.36  Cs,PbGelg 0.84
Cs,PdTelg 0.02 Cs,Mglrlg 0.04 Cs,CdPdFq 0.37 Cs,PbGeBrgs 0.86
Cs,Belrlg 0.02 Cs,BelrBrg 0.04 Cs,BaNilg 0.38 Cs,SnGeClg  0.86
Cs,FePtle 0.02 CsyFeCoFg 0.04 Cs,CdMglg 0.38 Cs,BePtFq 0.87
Cs,Gelrlg 0.02  Cs,PblrBrg 0.04 Cs,CdPtFg 0.39 Cs,GeBelg 0.88
Cs,MnCoBrg 0.02 Cs,MglrClg 0.04 Cs,SnZnlg 0.40 Cs,BeNiFg 0.92
Cs,GePdBryg 0.02 CsyZnlrFq 0.05 CsyCdCaClg 0.40 Cs,MgPdFs  0.95
Cs,GelrFg 0.02 Cs,GeCulg 0.05 Cs,CaPdClg 0.40 Cs,SnBelg 0.95
Cs,MnCulg 0.02 Cs,PdIrlg 0.05 Cs;MnZnBrg 0.40 Cs,PbZnlg 0.96
CsyZnlrlg 0.02  Cs,PbCuBrg 0.06 Cs,CulrClg 0.43 Cs,CdNiFg 0.97
Cs,PbPtBrg 0.02  Cs,SnCulg 0.06 Cs,;NiPdFg 0.43 CsyNiZnFg 1.01
Cs,GePdlg 0.02 CsyMgZnlg 0.06 Cs,BaPdClg 046 Cs;MgMnls 1.01
Cs,GeCuF 0.02 CsyZnlrClg 0.07 Cs,PbPtFg 0.47 CsyCaNiClg  1.02
Cs,IrTelg 0.02 Cs,MnPdClg 0.08 Cs,CaPtClg 0.48 Cs,SrNiClg 1.04
Cs,PtTelg 0.02 Cs,CdBelg 0.08 Cs,BeMglg 0.48 Cs,CulrFg 1.05
Cs,PdPtClg 0.02 Cs,GePtFg 0.08 Cs,BeZnBrg 0.49 Cs,BaNiClg  1.06
Cs,NiPdlg 0.02  Cs;SnCuClg 0.08 Cs,ZnPdFg 0.49 Cs,BaPdFg 1.07
Cs,Culrlg 0.02 Cs,CaPdBryg 0.08 CsyZnPtFq 0.49 CsSnZnBrg  1.09
Cs,SnPdlg 0.02 CsyGeCuClg 0.08 Cs,CdZnBrg 0.49 Cs,PbSnBrg  1.09
Cs,BePdl; 0.02 Cs,CdZnlg 0.10  Cs,SrPtClg 0.50 Cs,PbMnlg 1.11




Material Gap Material Gap Material Gap  Material  Gap
Cs,PbNiFg 1.12 Cs,SnBeBrg 1.73  Cs,CaMnClg 2.52  Cs,SnZnFg 3.36
Cs,MgPtF 1.12 Cs,GeBeBrg 1.75  Cs,SnBeClg 2.53 Cs,CdZnFg 3.36
Cs,GeZnBryg 1.13  Cs,CdSnClg 1.77 Cs,GeBeClg 2.55 Cs,SnBaClg 3.46
Cs,CdSnBry 1.14 Cs,PbMnClg 1.79 Cs,GeCalg 2.55 Cs,BeSrBrg 3.49
Cs,CdPblg 1.14  Cs,CdGeClg 1.79  Cs,SnSrlg 2.57 Cs,GeZnFg 3.55
Cs,SrPdFg 1.15  Cs;SnZnClg 1.80 Cs,SnBalg 2.58 Cs,SnSrClg 3.56
Cs,CaPdFg 1.16 Cs,SnGeFg 1.80 Cs,SnCalg 2.58 Cs,SrBalg 3.61
Cs,CdGeBry 1.19 Cs,CdPbBrg 1.80 Cs,CaZnBryg 2.59 Cs,SnCaClg 3.61
Cs,CdMnClg 1.19  Cs,GeZnClg 1.82  Cs;MgZnClg 2.62 Cs,CdPbFg 3.65
Cs,SnMnBrg 1.19 Cs,CaMnlg 1.83 Cs,BeBalg 2.63 Cs,PbBaBryg 3.65
Cs,GeMnBryg 1.21 Cs,MnFeFq 1.83 Cs,GeSrlg 2.69 Cs,CaBalg 3.67
Cs,MgNiFg 1.21 Cs,BeMgBryg 1.83 Cs,GeBalg 2.74 Cs,GeBaClg 3.69
Cso,MnZnClg 1.22  Cs,BaMnlg 1.83  Cs,CdSnF 2.75 Cs,PbSrBrg 3.71
Cs,BeMnBryg 1.24  Cs,SrMnlg 1.85 Cs,MgCalg 2.76 Cs,PbCaBryg 371
Cs,BaPtFg 1.25 Cs,CdSrlg 1.88 Cs,CdMgClg 2.78 Cs,GeSrClg 3.74
Cs,SrPtFg 1.32  Cs,BeCalg 1.91 Cs,CdCaBryg 2.79 Cs,PbMgCls 3.76
Cs,CdTeFg 1.33  Cs,CdBeClg 1.96 Cs,SrZnBrg 2.84 Cs,GeCaClg  3.77
Cs,SnMnClg 1.33  Cs,PbMglg 1.99  Cs,SrMnF 2.89 Cs,CaSrlg 3.77
Cs,CaPtFg 1.33 Cs,BaZnlg 2.01 Cs,PbCalg 2.95 Cs,BeBaBrg  3.83
Cs,SrFeF¢ 1.35 Cs;MgMnBrg 2.02 Cs,PbMgBrg 2.96 Cs,CdSrClg 3.97
Cs,PbBelg 1.37 Cs,PbSnFg 2.14  Cs,CdGeFgq 2.97 Cs,BeZnFg 3.98
Cs,CaZnlg 1.37 Cs,BeSrlg 2.18 (Cs,CdSrBryg 3.00 Cs,CaZnClg 4.00
Cs,CaNiF 1.39 Cs,BaMnBryg 2.20 Cs;MgSrlg 3.02 Cs;MgCaBrg 4.00
Cs,CdMnFg 1.41 Cs;BeMnClg 2.23  Cs,CaMnFg 3.02 Cs,SnSrFg 4.01
Cs,PbSnClg 1.41 Cs,SnMnFy 2.23  Cs,SnMgClg 3.03 Cs;MgSrBry  4.06
Cs,MgZnBryg 1.42 Cs,MnZnFgq 2.24  Cs,SnSrBryg 3.06 Cs,PbZnF 4.11
Cs,GeMnClg 1.46 Cs,SnMgBrg 2.30 Cs,SnCaBrg 3.08 Cs;MgBaBrg 4.12
Cs,CdMgBrg 1.46  Cs,SrMnClg 2.30 Cs,GeMgClg 3.09 Cs,CdBeFg 4.13
Cs,SrNiFg 1.46 Cs,BaMnClg 2.30  Cs,PbSrlg 3.14 Cs,GeBaFg 4.17
Cs,GeMglg 1.51 Cs,CaMnBryg 2.31 Cs,BeMnFq 3.17 Cs,CaBaBrg 4.20
Cs,BaNiFg 1.52  Cs,PbGeFg 2.31 Cs,PbBalg 3.17 Cs,SrBaBrg 4.20
Cs,PbMnBrg 1.56 Cs,SrMnBrg 2.33  Cs;MgMnFg 3.19 Cs,PbBaClg 4.20
Cs,SnMglg 1.57 Cs,GeMgBrg 2.35 (Cs,GeBaBrg 320 Cs,CdBaCly 4.23
Cs,PbGeClg 1.60 Cs,PbMnFq 2.35 Cs,GeCaBryg 3.21 Cs,SnBeFq 4.25
Cs,SrZnlg 1.64 Cs,GeMnFq 2.37 Cs,BaZnBrg 3.22 Cs,SnCaFgq 4.25
Cs,CdZnClg 1.65 Cs,PbBeBrg 2.37 Cs,PbBeClg 3.22  Cs,PbSrClg 4.28
Cs,ZnTeFq 1.68 Cs,CdBaljg 242 Cs;BeMgClg 3.23 (Cs,CaSrBrg 4.28
Cs,CdCalg 1.68 Cs,BaMnFg 2.43 Cs,BeCaBrg 330 Cs,PbCaCly 4.32
Cs,BeZnClg 1.70  Cs;MgMnClg 2.45 (Cs,CdBaBrg 331 Cs,SrZnClg 4.38
Cs,PbZnBrg 1.71  Cs,PbZnClg 2.46 CsyMgBalg 333 CsyBaZnClg  4.38




Material Gap Material Gap  Material  Gap
Cs,SnMgF¢ 4.44 CsSnCly 0.80 CsNiCl; 0.01
Cs,GeSrFg¢ 4.53 CsSnBr3; 0.56 CsNiBr; 0.01
Cs,GeBeFgq 4.55 CsSnl; 0.28 CsNils 0.07
Cs,CdMgF 4.68 CsGeF; 1.89 CsCuF; 0.01
Cs,GeCaFg 4.76 CsGeCls 0.91 CsCuCl; 0.03
Cs,SrBaClg 4.79 CsGeBr; 0.60 CsCuBr; 0.04
Cs,CdBaFg 4.79 CsGel; 0.44 CsCul; 0.04
Cs,PbSrF 4.82 CsBeF; 5.43 CsZnF; 3.60
Cs,GeMgF 4.86 CsBeCl; 2.33 CsZnCl, 1.17
Cs,BeCaClg 4.86 CsBeBr; 0.88 CsZnBr; 0.18
Cs,BeSrClg 4.97 CsBel; 0.06 CsZnl; 0.09
Cs,MgBaClg 497 CsMgF; 6.80 CsPdF; 0.04
Cs,PbBeFgq 5.01 CsMgCl; 3.87 CsPdCl; 0.01
Cs,CaBaClg 5.04 CsMgBr; 2.69 CsPdBr; 0.00
Cs,CdSrF¢ 5.07 CsMgl; 1.19 CsPdI; 0.03
Cs,BeBaClg 5.07 CsCakF; 7.20 CslrF; 0.01
Cs,PbCaFgq 5.08 CsCaCl, 5.43 CslIrCl, 0.01
Cs,MgSrClg 5.16 CsCaBr; 4.60 CslrBr; 0.00
Cs,BaZnFg 5.16 CsCalj 3.70 Cslrl; 0.00
Cs,CaSrClg 5.22 CsSrF; 6.34 CsPtF; 0.01
Cs,CdCaFg 5.29 CsSrCls 5.16 CsPtCl; 0.03
Cs,PbMgF¢ 5.30 CsSrBr; 4.27 CsPtBr; 0.01
Cs,MgCaClg 5.33 CsSrl; 3.64 CsPtl; 0.14
Cs,MgZnFg 5.39 CsBaF; 5.20 CsTeF; 0.00
Cs,SrZnFg 5.49 CsBaCl, 4.74 CsTeCl; 0.03
Cs,CaZnFg 5.74 CsBaBr; 4.03 CsTeBr; 0.02
Cs,BeMgF 6.09 CsBalj; 3.57 CsTel, 0.01
Cs,CaBaFg 6.19 CsMnF; 2.06
Cs,CaSrFq 6.59 CsMnCl; 1.33
Cs,MgBaF 6.72 CsMnBr; 0.93
Cs,BeBaFg 6.72 CsMnl; 0.14
Cs,MgSrFq 6.95 CsSnF; 0.02
Cs,BeSrFq 7.02 CsSnCl; 0.01
Cs,MgCaFj 7.04 CsSnBr; 0.00
Cs,BeCaFg 7.55 CsSnl; 0.00
CsPbF; 2.76 CsCoF; 0.00
CsPbCl, 1.98 CsCoCls 0.01
CsPbBr; 1.68 CsCoBr; 0.00
CsPbl; 1.38 CsCol; 0.02
CsSnF; 1.62 CsNiF; 0.34




Table S9. The band gaps for HSE functional

Material Gap Class Material Gap Class
Cs,PbSnl¢ 1.19 Direct Cs,BeMnBrg 2.66 Direct
Cs,PbGelg 1.26 Direct Cs,CdMgBrs 2.68 Direct
Cs,GeBelg 1.34 Indirect Cs,SnMnCly  2.88 Indirect
Cs,PbGeBrg 1.39 Direct Cs,PbMnBrs 2.89 Indirect
Cs,SnGeClg 1.40 Direct Cs,GeMnClg 291 Indirect
Cs,SnBelg 1.43 Indirect Cs,CdMnCls  3.03 Direct
Cs,PbZnlg 1.65 Indirect Cs,SrZnlg 3.07 Direct
Cs,PbSnBryg 1.65 Direct Cs,CdZnClg  3.07 Direct
Cs,MnPtFg 1.67 Direct Cs,BeZnClg 3.08 Direct
Cs,CdPblg 1.83 Indirect Cs;MnZnClg  3.09 Direct
Cs,SnZnBryg 1.87 Indirect Cs,BePtFg 3.30 Direct
Cs,CdTeF 1.88 Direct Cs,NiPtFg 3.48 Indirect
Cs,CdSnBrg 1.89 Indirect Cs,MgPtFg 3.63 Direct
Cs,CdBeBry  1.92 Direct Cs,BaPtFg 3.73 Indirect
Cs,GeZnBry  1.92 Indirect Cs,MgPdF¢ 3.81 Direct
Cs,CdGeBrg  1.96 Indirect Cs,SrPtF¢ 3.83 Indirect
Cs;MgMnlg 1.97 Direct Cs,CaPtFq 3.85 Indirect
Cs,PbMnlg 2.04 Indirect Cs,CdMnFy 3.92 Indirect
Cs,PbSnClg 2.05 Direct Cs,BaPdFgq 3.95 Indirect
Cs,PbBelg 2.06 Indirect Cs,CaPdFgq 4.06 Indirect
Cs,FeTeF¢ 2.15 Direct Cs,SrPdF 4.07 Indirect
Cs,SnMglg 2.15 Indirect Cs,CaNiClg 4.14 Indirect
Cs,GeMglg 2.20 Indirect Cs,GeNiFg 4.23 Indirect
Cs,SnMnBry  2.24 Indirect Cs,SrNiClg 4.29 Indirect
Cs,PbGeCls  2.28 Direct Cs,BaNiClg 4.34 Indirect
CsyZnTeFq 2.31 Direct Cs,PbNiF¢ 4.96 Indirect
Cs,CaZnlg 2.34 Direct Cs,SrFeF¢ 5.00 Direct
Cs,SnBeBrg 2.40 Indirect Cs,BeNiFg 5.04 Indirect
Cs,GeMnBry 2.44 Indirect Cs,CdNiFgq 5.49 Direct
Cs,GeBeBry 2.44 Indirect Cs)NiZnFy 5.61 Direct
Cs,CulrFg 2.59 Indirect Cs,;MgNiFg 5.94 Direct
Cs,PbZnBrg 2.63 Indirect Cs,CaNiFg 6.20 Direct
Cs;MgZnBrg  2.65 Direct Cs,SrNiF¢ 6.28 Direct
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Figure S4. HSE calculated projected density of states (PDOS) for (a) Cs,PbSnl, (b)
Cs,PbGelg (c) Cs,MnPtFg, (d) Cs,PbSnBrg, (€) Cs,PbGeBrg, and (f) Cs,SnGeCl.



Table S10. Band gaps of the 14 predicted all-inorganic double perovskite materials

Predicted bandgap  Predicted bandgap  Predicted bandgap

Material (PBE) (HSE) (HSE+SOC)
Cs,PbSnl 0.77 1.19 0.79
Cs,PbGel, 0.84 126 0.91
Cs,PbGeBrg 0.86 138 1.19
Cs,SnGeCl 0.86 1.40 115
Cs,PbSnBry 1.09 1.65 0.89
Cs,MnPtF, 0.72 1.67 1.14
Cs,CdTeF, 133 1.88 1.48
Cs,CdBeBr 0.79 1.92 1.78
Cs,MgMnl, 1.01 1.97 1.81
Cs,PbSnCl, 1.41 2.05 1.30
Cs,FeTeFy 0.82 2.15 2.02
Cs,PbGeCl 1.60 2.8 1.60
Cs,ZnTeF, 1.68 231 1.93

Cs,CaZnlg 1.37 2.34 2.11




iy

Cs2MnPtFe Cs2SnGeCls Cs2PbGeBrs
Final state — Final state —— Final state

2 _ | L |12 L |12

= \ L | B L | S I

Q Initial state O Initial state @ |— Initial state

e b -

= £ £

|

|IHJLL

0 5 10 15 20 25 30 35 40 45 50

0 5 10 15 20 25 30 35 40 45 50

0 5 10 15 20 25 30 35 40 45 50

2-theta 2-theta 2-theta
Cs2PbSnBrse Cs2PbGels Cs2PbSnls
Final state Final state —— Final state

Initial state

1

intenstity

| |

intenstity

Initial state

il

Initial state

i

intenstity

0 5 10 15 20 25 30 35 40 45 50

2-theta

0 5 10 15 20 25 30 35 40 45 50

2-theta

0 5 1015 20 25 30 35 40 45 50

2-theta

Figure S5. The X-ray diffraction evolution of cubic structure with the temperature of
800 K for Cs,PbSnlg, Cs,PbGelg, Cs,PbSnBrg, Cs,PbGeBrg, Cs,SnGeClg, Cs,MnPtFg.
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Figure S6. Calculated optical properties for Cs,CdTeFs, Cs;MgMnlg, Cs,PbSnClg,
Cs,CdBeBrg, CsyZnTeFg, Cs,PbGeClg, Cs,CaZnlg, Cs,FeTeFq. Absorption coefficient:
(a) and (c). Joint density of states (JDOS): (b) and (d).



