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Table S1. The 22 elemental features generated using Magpie

Elemental features TEEM Feature symbol
Number RF N
AtomicWeight RFRE AW
Column [RF et = BRI C
CovalentRadius RFHEMFER CR
NUnfilled PIE ERFEHNME T S NU
NpUnfilled p FLERIEHHIB T NpU
NfUnfilled f VB R IRHAYE T4 NfU
NdUnfilled d BUBRIFEHAIE T NdU
NdValence d MHUERIEHAYE 7L NdV
GSmagmom T=0K E& TGN REFH DFT #%E GSm
SpaceGroupNumber T=0K EXEMH= a5 SGN
MendeleevNumber WE7BIP S5 MN
MeltingT BRAR MT
Row R FrfE TR BRIV TTEL R
Electronegativity =Rl E
NsUnfilled s MBI HAVE 75K NsU
NValence HIE EHIEHENN B F R NV
NsValence s MBI HAVE 75X NsV
NpValence p MBERIE AV B T2 NpV
NfValence N EIE IR ARV F 4K NFV
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GSvolume_pa T=0K BT EIR GSV
GSbandgap T=0K E7SH9 DFT R &E GSB

F S2 SISSO ##ate: 213 MEEH FEAM JC R FFIE AR (F{E S DFT 548D

Table S2. SISSO dataset: elemental features of 213 perovskite samples with bulk modulus
(predicted and DFT-calculated values).

Formula BM-DFT BM-SISSO meanMT maxCR meanGSV ranCR minN

Cs,AgSbl 17.62 1491 506.29 244 53.75 105 47
Ba;SbVOs 114.06 147.33 541.55 215 22.63 149 8

RbAgBiCls  23.96  21.76 343.38 220 37.77 118 17
Rb,AgSbBrs  21.59  18.90 435.84 220 40.62 100 35
KoRbBIiCls 14.38 18.42 255.95 220 41.68 118 17
Rb,TISbBr; 10.05 16.62 370.05 220 41.67 100 35
KoK Sbls 9.91 13.46 423.44 203 50.89 64 19
BaTiSe; 60.87  60.73 884.6 215 31.60 95 22
CaH{fOs 174.92 160.85 757.08 176 17.45 110 8

Cs,TISbBrs 1436 16.47 367.87 244 46.68 124 35
K>RbBiBrs 11.87 15.63 312.47 220 44.67 100 19
SrTiSes 62.25 62.44 894.6 195 29.73 75 22
CaTiSs 78.56  75.06 844.21 176 26.36 71 16
Ba;SbNbS 61.76  62.99 798.39 215 33.16 110 16
K>CuBiCls 29.46  24.06 360.48 203 33.72 101 17
Ba:BiVOs 129.02 137.93 505.62 215 22.77 149 8

Cs2AgSbBrs 2090  18.65 433.66 244 45.63 124 35
KSnl; 15.33  16.08 400.43 203 47.08 64 19
K>NaSblg 11.96 17.89 426.88 203 46.51 64 11
Cs,TISbCls 17.25  19.21 311.35 244 43.69 142 17
Sr2BiVSes 51.61 56.21 779.14 195 30.99 75 23
Ba;BiNbOs 125.72 127.74 562.32 215 23.29 149 8

KoRbSblg 9.38 12.90 421.04 220 52.65 81 19
Cs:RbSbBrs 1239 15.70 341.42 244 53.06 124 35
Rb,CuBiCls  28.81  17.03 355.66 220 37.24 118 17
Sr:BiVSe 62.38  66.00 715.75 195 30.91 90 16
SrZrS;3 73.03  65.63 868.61 195 30.95 90 16
CsPbCl; 22.68 19.20 283.4 244 43.47 142 17
SrHfSes 65.44 57.83 1007.6 195 30.83 75 34
SrTiS; 76.85  73.33 831.21 195 29.65 90 16
BaHfO; 16431 143.10 734.08 215 22.62 149 8

Cs2KBils 9.49 12.90 380.52 244 59.56 105 19
Rb2KSbCls 15.43 1991 289.48 220 43.30 118 17
K>AgBilg 1791  14.77 477.34 203 45.35 64 19
Cs2NaSbCls 12.74  26.48 290.74 244 43.93 142 11
K>CuBiBrs 25.08 19.93 417.00 203 36.71 83 19
Sr2BiNbOg 130.06 132.81 572.32 195 21.42 129 8
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Cs2KSblg 9.63 13.15 416.45 244 59.42 105 19
BaZrSes 59.70  55.26 922 215 32.90 95 34
Rb,CuSbls 2021 1595 520.75 220 48.21 88 29
Cs2CuSbls 19.82 1591 518.58 244 53.22 112 29
Rb,CuSbBrs  25.14  19.07 448.12 220 40.09 100 29
CaHfSes3 66.37 58.44 1020.6 176 27.54 56 20
KoKBils 9.72 13.16 387.50 203 51.03 64 19
K>KSbBrs 12.79  16.75 350.81 203 42.77 83 19
Rb2KSbBrs 12.69 16.63 346.00 220 46.29 100 19
KPbl3 15.18 13.42 419.53 203 46.05 64 19
Cs2RbSbls 9.10 12.70 414.05 244 61.19 105 37
CsSnF; 44.64 42.06 193.43 244 35.63 187 9

Ca,SbVOs 12435 152.85 564.55 176 17.47 110 8

K>KBiBrg 12.49 16.23 314.87 203 4291 &3 19
K>CuSbCls 30.09 24.88 396.42 203 33.58 101 17
Cs2AgBilg 17.29  14.56 470.36 244 53.89 105 47
KoRbBilg 9.21 12.64 385.10 220 52.79 81 19
BaTiOs 167.56 165.10 621.08 215 21.51 149 8

Ba;SbNbSes  51.69  54.21 861.77 215 33.24 95 34
Cs:AgBiCls  23.06  21.44 341.21 244 42.77 142 17
CaZrS; 73.87  66.67 881.61 176 27.66 71 16
KoTISble 12.07 13.56 447.49 203 46.27 64 19
KoRbSbBr5 12.11  16.05 348.41 220 44.53 100 19
SrH{O; 171.16 152.45 744.08 195 20.74 129 8

RbSnl; 15.53 13.86 395.61 220 50.61 81 37
Ca;BiNbSes  52.88  54.00 848.84 176 28.21 56 20
CaxBiVSs 63.30 67.13 728.75 176 27.62 71 16
RbPbCl3 22777 1941 285.57 220 38.46 118 17
SrTiOs3 176.58 165.02 631.08 195 19.64 129 8

Rb,CuBiBrs  24.66  19.72 412.18 220 40.23 100 29
Ca,SbTaSes  54.63  56.26 938.77 176 28.07 56 20
KoTIBile 11.77  13.26 411.55 203 46.41 64 19
KSnBrs3 19.61 17.32 327.80 203 38.96 83 19
SrZrSes 60.43  56.32 932 195 31.03 75 34
K2AgSbBrs 22.03  19.07 440.65 203 37.09 83 19
Rb2KBilg 9.67 14.87 382.69 220 54.55 81 19
K, TIBiBrs 15.14 16.24 338.92 203 38.29 83 19
Rb:NaBilg 11.59  14.98 386.12 220 50.17 81 11
K>CuSbBrs 25.57  20.57 452.94 203 36.57 83 19
RbSnBr; 19.57 17.21 322.98 220 42.48 100 35
Cs,TIBiClg 1632 18.71 275.41 244 43.83 142 17
Rb,RbSbBrg 1192 15.92 343.59 220 48.06 100 35
Rb,RbBils 9.06 12.58 380.28 220 56.32 81 37
Ba;BiTaOs 129.53 127.19 616.32 215 23.28 149 8
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KPbCl3 22.83 3945 290.38 203 34.94 101 17
CayBiTaSs 65.34  63.02 839.45 176 28.13 71 16
CaxBiVOs 138.40 151.45 528.62 176 17.61 110 8

Cs2KBiBrs 12.13  16.01 307.89 244 51.44 124 19
CaxSbNbOs 152.23 145.29 621.25 176 17.99 110 8

Cs2KSbBrs 1236  16.35 343.82 244 51.30 124 19
BaHfSes 64.54  56.52 997.6 215 32.71 95 34
K>AgSbls 18.28 15.13 513.28 203 45.21 64 19
BaZrS; 7220 64.14 858.61 215 32.82 110 16
RboNaSbBrg  14.92  21.16 349.43 220 41.91 100 11
CaZrSe; 61.18 57.12 945 176 27.74 56 20
CaxSbTaSs 65.31 65.99 875.39 176 27.99 71 16
Rb,CuBils 19.87 15.61 484.81 220 48.35 88 29
Cs:NaBils 35.89 16.76 383.95 244 55.18 105 11
BaZrO; 147.87 139.38 658.48 215 22.82 149 8

Sr,BiTaSes 5345 53.40 889.84 195 31.50 75 34
KPbF3 43.72 4044 219.52 203 26.06 146 9

KoKBiCls 14.77  19.52 258.35 203 39.92 101 17
Sr2BiVOs 135.06 145.53 515.62 195 20.90 129 8

BaHfS; 78.84  65.62 934.21 215 32.63 110 16
Rb,NaSbl 11.78  17.78 422.06 220 50.03 81 11
KSnCl3 23.06 2042 271.28 203 35.97 101 17
Rb,NaBiCls 17.70  23.75 256.97 220 39.06 118 11
Cs2RbSbCls 14.14  18.61 284.90 244 50.07 142 17
Rb,AgBiBrs  21.18  18.32 399.90 220 40.76 100 35
Sr,BiTaSs 64.61 62.03 826.45 195 31.42 90 16
CaxSbTaOs 143.55 144.06 675.25 176 17.98 110 8

CaxBiVSes 52.53 57.22 792.14 176 27.70 56 20
RbPbF; 4227 4048 214.71 220 29.59 163 9

Cs,TISbls 11.72  13.40 440.50 244 54.80 105 51
SrHfS; 79.95 67.17 944.21 195 30.75 90 16
RbPbBr3 19.18  16.51 342.09 220 41.45 100 35
Rb,TIBiCls 16.71  18.96 277.59 220 38.82 118 17
K2AgSbCls 25.02 2275 384.13 203 34.10 101 17
Cs2RbBils 8.95 12.40 378.11 244 61.32 105 37
CaxBiNDbSs 63.22  62.98 785.45 176 28.13 71 16
Ba,;BiTaSs 63.62  60.76 816.45 215 33.29 110 16
K>RbSbClg 14.71  19.11 291.89 220 41.54 118 17
RbPbI; 15.16 13.33 414.72 220 49.57 81 37
CsPbBr3 19.11 16.41 339.92 244 46.46 124 35
Cs2RbBiClg 13.85 18.10 248.96 244 50.21 142 17
CaxSbNbSe 62.14  66.22 821.39 176 28.00 71 16
Rb:RbBiBrg  11.66  15.56 307.65 220 48.19 100 35
CsSnls 15.51 13.74 393.44 244 55.61 105 50
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Sr2SbNbOs 136.28 140.48 608.25 195 21.28 129 8

Cs:CuBiBrs 2396 19.42 410.01 244 45.24 124 29
Ba,SbTaSes  52.98  54.21 915.77 215 33.23 95 34
Rb,TIBiBrs 1438 16.21 334.11 220 41.81 100 35
CaxSbVSs 61.80  70.69 764.69 176 27.48 71 16
Sr2SbVSes 52.57 58.62 815.07 195 30.85 75 23
Cs:NaSbBrs  14.27  21.96 347.26 244 46.92 124 11
Cs,CuSbCls  28.16  23.88 389.43 244 42.11 142 17
Rb,RbBiCls 14.04 1833 251.13 220 45.21 118 17
RbSnF3 4095 42.83 195.60 220 30.62 163 9

CayBiTaOg 137.70 135.15 639.32 176 18.12 110 8

Ba;BiNbSes  51.16  52.27 825.84 215 33.38 95 34
Sr2SbTaOs 135.50 139.40 662.25 195 21.27 129 8

Cs:KBiClg 14.61 18.96 251.37 244 48.45 142 17
KSnF; 4355 4273 200.42 203 27.10 146 9

KoKSbClg 16.70  20.11 294.29 203 39.78 101 17
CaZrOs 157.52 153.94 681.48 176 17.65 110 8

Cs2NaBiClg 4755 25.65 254.80 244 44.07 142 11
Sr>SbTaSes 5390 5533 925.77 195 31.36 75 34
Sr2SbTaSe 64.67 64.78 862.39 195 31.28 90 16
Rb,NaBiBrs  14.70  20.72 313.49 220 42.05 100 11
BaTiS; 75.06 7091 821.21 215 31.52 110 16
Rb,AgBils 17.69  14.69 472.53 220 48.88 81 37
Ca,SbNbSes  52.98  56.35 884.77 176 28.08 56 20
KPbBr3 19.23  16.58 346.90 203 37.93 &3 19
Cs2KSbCls 1490 19.46 287.30 244 48.31 142 17
Rb,RbSbls 9.27 12.86 416.22 220 56.18 81 37
Rb,KBiBrs 12.45 16.17 310.06 220 46.43 100 19
Rb,AgSbls 18.03  15.06 508.47 220 48.74 81 37
Rb,AgSbCls  24.44 2245 379.32 220 37.63 118 17
RbNaSbCls  18.05  24.32 29291 220 38.92 118 11
K>TISbBrs 14.88  16.69 374.86 203 38.15 &3 19
K>NaSbCls 18.57  24.59 297.73 203 35.40 101 11
Cs,TIBiBrs 14.07 16.04 331.93 244 46.82 124 35
K>AgBiBrs 21.56  18.50 404.71 203 37.23 83 19
Ba,BiTaSes 52.56 5243 879.84 215 33.37 95 34
CaTiSes 63.72  63.75 907.6 176 26.44 56 20
Ba,SbTaSs 63.73  68.20 852.39 215 33.15 110 16
Cs2RbBiBrs 11.51 15.40 305.48 244 53.20 124 35
Rb2KBiCls 15.10 19.27 253.54 220 43.44 118 17
CsPbl; 15.09 13.23 412.55 244 54.58 105 53
K,TISbCls 17.32  19.77 318.34 203 35.16 101 17
Ba,SbVSe 60.16 66.84 741.69 215 32.64 110 16
Rb,CuSbCls  29.44  24.46 391.60 220 37.10 118 17
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Cs:NaBiBrs  75.84  21.38 311.32 244 47.06 124 11
Rb,TISbls 11.94 13.49 442.68 220 49.80 81 37
Rb2KSbls 9.87 13.24 418.63 220 54.42 &1 19
Rb,TISbCls 17.06  19.57 313.53 220 38.69 118 17
CaxBiNbOs 133.55 135.99 585.32 176 18.13 110 8

K>NaBiBrs 15.04  20.81 318.31 203 38.52 83 11
K>NaBilg 11.75  17.52 390.94 203 46.64 64 11
Cs2NaSbls 12.76  17.22 419.89 244 55.04 105 11
Ba;BiNbSe 61.65 60.63 762.45 215 33.30 110 16
CsSnCls 2290 20.03 264.29 244 44.50 142 17
CaHfS; 81.06  68.25 957.21 176 27.46 71 16
K>CuSblg 2041 16.07 525.57 203 44.69 71 19
Sr2SbNbSs 62.11 64.97 808.39 195 31.29 90 16
CaTiOs 17191 171.56 644.08 176 16.35 110 8

Cs:AgBiBrs  20.54  18.18 397.73 244 45.76 124 35
Rb,RbSbCls  14.42  18.89 287.07 220 45.07 118 17
Ba>SbNbOs 127.14 13342 598.25 215 23.15 149 8

K>CuBilg 20.13  15.70 489.63 203 44.83 71 19
Sr2BiNbSs 62.55 6193 772.45 195 31.43 90 16
Cs:AgSbCls 2341 22.07 377.14 244 42.64 142 17
SrZrOs3 153.34 147.55 668.48 195 20.94 129 8

Cs2CuBils 19.52  15.36 482.64 244 53.36 112 29
Sr2SbVOe 87.47 80.01 551.55 195 20.76 129 8

RbSnCl3 23.00 20.33 266.46 220 39.5 118 17
CsSnBr3 19.50 17.09 320.81 244 47.49 124 35
Ba:BiVSes 50.60 54.9 769.14 215 32.86 95 23
K>NaSbBrs 1526 21.35 354.25 203 38.38 &3 11
Ba;SbTaOs 130.54 133.01 652.25 215 23.14 149 8

Rb,TIBils 11.67 13.18 406.74 220 49.93 81 37
Ba;SbVSes 51.39  56.78 805.07 215 32.72 95 23
Cs2CuBiClg 27.63  23.25 353.49 244 42.25 142 17
Sr,BiNbSes 51.97 53.21 835.84 195 31.51 75 34
Cs2CuSbBrs  24.37  20.00 445.95 244 45.10 124 29
K>NaBiCls 1796  23.94 261.79 203 35.53 101 11
CaxSbVSes 5349 59.64 828.07 176 27.56 56 20
SroSbNbSes  52.48  55.48 871.77 195 31.37 75 34
Ba;BiVSs 61.11 64.25 705.75 215 32.78 110 16
CayBiTaSes 54.15 54.14 902.84 176 28.21 56 20
CsPbF; 4125 3993 212.54 244 34.59 187 9

K, TIBiCls 16.93  19.09 282.40 203 35.30 101 17
Cs,TIBils 11.47  13.08 404.56 244 54.94 105 53
Sr2SbV S 61.83  69.05 751.69 195 30.77 90 16
Sr2Bi1TaOs 134.23 132.12 626.32 195 21.41 129 8

K>AgBiCls 2449 2203 348.19 203 34.24 101 17
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# S3 VS-SISSO #uilafE: [d—4H 213 AMGERH FEA ) T RAFAE SRR & (VS-SISSO Tl
&S DFT 448

Table S3. VS-SISSO dataset: elemental features of the same 213 perovskite samples with bulk
modulus (VS-SISSO predicted and DFT-calculated values).

Formula BM-DFT BM-VS meanE ng nx minCR meanMT maxNpU

Cs2AgSbls 17.62 16.38 2.15 2 -1 139 506.29 3
Ba;SbVOs 114.06 126.04 2.61 4 -2 66 541.55 3
RbyAgBiCls 23.96 25.72 245 2 -1 102 343.38 3
Rb,AgSbBrs 21.59 21.83 2.33 2 -1 120 435.84 3
K>RbBiCls 14.38 19.42 2.34 2 -1 102 255.95 3
Rb,TISbBrs 10.05 13.98 2.30 2 -1 120 370.05 5
KoK Sbls 9.91 12.88 2.04 2 -1 139 423.44 3
BaTiSe;s 60.87 62.85 2.01 4 -2 120 884.6 2
CaH{O; 174.92 172.07 2.52 4 -2 66 757.08 2
Cs,TISbBrs 14.36 13.84 2.30 2 -1 120 367.87 5
K>RbBiBrs 11.87 15.81 2.22 2 -1 120 312.47 3
SrTiSes 62.25 64.02 2.02 4 -2 120 894.6 2
CaTiS; 78.56 73.61 2.05 4 -2 105 844.21 2
Ba,SbNbSe 61.76 59.76 2.09 4 -2 105 798.39 3
K>CuBiCls 29.46 26.38 2.45 2 -1 102 360.48 3
Ba;BiVOs 129.02 121.37 2.60 4 -2 66 505.62 3
Cs2AgSbBrs 20.90 21.63 2.33 2 -1 120 433.66 3
KSnl; 15.33 11.72 2.15 2 -1 139 400.43 4
K:>NaSbl 11.96 13.13 2.05 2 -1 139 426.88 3
Cs,TISbCl 17.25 17.35 2.42 2 -1 102 311.35 5
Sr2BiVSes 51.61 50.81 2.08 4 -2 120 779.14 3
Ba;BiNbOs 125.72 127.90 2.60 4 -2 66 562.32 3
K2RbSbls 9.38 12.84 2.04 2 -1 139 421.04 3
Cs2RbSbBrs 12.39 16.65 2.22 2 -1 120 341.42 3
Rb,CuBiCls 28.81 26.17 2.45 2 -1 102 355.66 3
Sr2BiVSe 62.38 57.07 2.10 4 -2 105 715.75 3
SrZrS; 73.03 70.79 2.00 4 -2 105 868.61 2
CsPbCls 22.68 20.66 2.52 2 -1 102 283.4 4
SrHfSe; 65.44 64.81 1.98 4 -2 120 1007.6 2
SrTiS; 76.85 72.26 2.04 4 -2 105 831.21 2
BaHfO; 164.31 166.37 2.50 4 -2 66 734.08 2
Cs:KBilg 9.49 11.87 2.03 2 -1 139 380.52 3
Rb2KSbCls 15.43 20.96 2.34 2 -1 102 289.48 3
KbAgBils 17.91 15.85 2.15 2 -1 139 477.34 3
Cs2NaSbClg 12.74 21.12 2.35 2 -1 102 290.74 3
K>CuBiBrs 25.08 21.14 2.33 2 -1 120 417.00 3
Sr2BiNbOg 130.06 130.30 2.61 4 -2 66 572.32 3
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Cs2KSbls 9.63 12.65 2.04 2 -1 139 416.45 3
BaZrSe; 59.70 61.43 1.97 4 -2 120 922 2
Rb,CuSbls 20.21 17.82 2.15 2 -1 132 520.75 3
Cs2CuSbls 19.82 17.66 2.14 2 -1 132 518.58 3
Rb,CuSbBrs 25.14 22.12 2.33 2 -1 120 448.12 3
CaHfSes3 66.37 65.96 1.99 4 -2 120 1020.6 2
KoKBils 9.72 12.11 2.04 2 -1 139 387.50 3
K>KSbBrs 12.79 17.04 222 2 -1 120 350.81 3
Rb2KSbBrs 12.69 16.90 222 2 -1 120 346.00 3
KPbl3 15.18 13.21 222 2 -1 139 419.53 4
Cs2RbSbls 9.10 12.60 2.04 2 -1 139 414.05 3
CsSnF; 44.64 45.44 2.93 2 -1 57 193.43 4
CaxSbVOs 124.35 131.02 2.63 4 -2 66 564.55 3
K>KBiBrs 12.49 15.89 2.22 2 -1 120 314.87 3
K>CuSbCls 30.09 27.93 245 2 -1 102 396.42 3
Cs2AgBilg 17.29 15.60 2.14 2 -1 139 470.36 3
KoRbBilg 9.21 12.06 2.04 2 -1 139 385.10 3
BaTiOs 167.56 158.79 2.55 4 -2 66 621.08 2
Ba,SbNbSes 51.69 52.98 2.07 4 -2 120 861.77 3
Cs2AgBiCls 23.06 25.48 244 2 -1 102 341.21 3
CaZrS; 73.87 72.10 2.01 4 -2 105 881.61 2
K>TISbls 12.07 10.53 2.12 2 -1 139 447.49 5
KoRbSbBr5 12.11 16.97 2.22 2 -1 120 348.41 3
SrHfO; 171.16 169.17 2.51 4 -2 66 744.08 2
RbSnl; 15.53 11.63 2.15 2 -1 139 395.61 4
CaxBiNbSes 52.88 53.59 2.09 4 -2 120 848.84 3
CaxBiVSs 63.30 58.20 2.11 4 -2 105 728.75 3
RbPbCl3 22.77 20.87 2.52 2 -1 102 285.57 4
SrTiOs3 176.58 161.64 2.56 4 -2 66 631.08 2
Rb,CuBiBrs 24.66 20.99 2.33 2 -1 120 412.18 3
CaxSbTaSes 54.63 56.15 2.08 4 -2 120 938.77 3
K> TIBils 11.77 9.90 2.12 2 -1 139 411.55 5
KSnBr; 19.61 15.33 2.33 2 -1 120 327.80 4
SrZrSes 60.43 62.59 1.98 4 -2 120 932 2
K>AgSbBrs 22.03 21.97 2.33 2 -1 120 440.65 3
Rb2KBilg 9.67 12.01 2.04 2 -1 139 382.69 3
K, TIBiBrs 15.14 13.17 2.30 2 -1 120 338.92 5
Rb:NaBils 11.59 12.25 2.05 2 -1 139 386.12 3
K>CuSbBrs 25.57 22.26 2.33 2 -1 120 452.94 3
RbSnBr; 19.57 15.18 2.33 2 -1 120 322.98 4
Cs,TIBiClg 16.32 16.04 241 2 -1 102 27541 5
Rb,RbSbBr; 11.92 16.83 2.22 2 -1 120 343.59 3
Rb,RbBils 9.06 11.96 2.04 2 -1 139 380.28 3
Ba;BiTaOs 129.53 133.03 2.59 4 -2 66 616.32 3
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KPbCl3 22.83 21.08 2.52 2 -1 102 290.38 4
CayBiTaSs 65.34 61.94 2.1 4 -2 105 839.45 3
CaxBiVOs 138.40 126.36 2.62 4 -2 66 528.62 3
Cs2KBiBrs 12.13 15.56 2.21 2 -1 120 307.89 3
CaxSbNbOs 152.23 137.31 2.62 4 -2 66 621.25 3
Cs2KSbBrs 12.36 16.72 222 2 -1 120 343.82 3

BaHfSes 64.54 63.65 1.96 4 -2 120 997.6 2
K>AgSbls 18.28 16.64 2.15 2 -1 139 513.28 3

BaZrS; 72.20 69.47 1.99 4 -2 105 858.61 2

Rb,NaSbBr; 14.92 17.21 2.23 2 -1 120 349.43 3

CaZrSe; 61.18 63.73 1.99 4 -2 120 945 2
CaSbTaSs 65.31 63.52 2.10 4 -2 105 875.39 3
Rb,CuBils 19.87 17.00 2.15 2 -1 132 484.81 3
Cs:NaBils 35.89 12.11 2.04 2 -1 139 383.95 3

BaZrO; 147.87 158.14 2.50 4 -2 66 658.48 2
Sr,BiTaSes 53.45 53.84 2.07 4 -2 120 889.84 3

KPbF3 43.72 51.57 3.01 2 -1 57 219.52 4
KoKBiCls 14.77 19.52 2.34 2 -1 102 258.35 3
Sr2BiVOs 135.06 123.77 2.61 4 -2 66 515.62 3

BaHfS; 78.84 72.18 1.98 4 -2 105 934.21 2
Rb,NaSbls 11.78 13.04 2.05 2 -1 139 422.06 3

KSnCl3 23.06 18.85 245 2 -1 102 271.28 4
Rb,NaBiCls 17.70 19.68 2.35 2 -1 102 256.97 3
Cs2RbSbClg 14.14 20.64 2.34 2 -1 102 284.90 3

Rb,AgBiBrs 21.18 20.68 2.33 2 -1 120 399.90 3
Sr,BiTaSs 64.61 60.80 2.09 4 -2 105 826.45 3
CaxSbTaOs 143.55 142.20 2.61 4 -2 66 675.25 3
CaBiVSes 52.53 51.79 2.09 4 -2 120 792.14 3

RbPbF; 42.27 50.95 3.01 2 -1 57 214.71 4
Cs,TISbls 11.72 10.34 2.12 2 -1 139 440.50 5

SrHfS; 79.95 73.51 1.99 4 -2 105 944.21 2

RbPbBr3 19.18 17.01 2.40 2 -1 120 342.09 4
Rb,TIBiCls 16.71 16.21 242 2 -1 102 277.59 5
K2AgSbCls 25.02 27.51 245 2 -1 102 384.13 3
Cs2RbBils 8.95 11.82 2.03 2 -1 139 378.11 3
CaxBiNbSs 63.22 60.39 2.11 4 -2 105 785.45 3
Ba,;BiTaSs 63.62 59.67 2.07 4 -2 105 816.45 3
K>RbSbCls 14.71 21.06 2.34 2 -1 102 291.89 3

RbPbI; 15.16 13.11 2.22 2 -1 139 414.72 4

CsPbBr3 19.11 16.84 24 2 -1 120 339.92 4
Cs2RbBiClg 13.85 18.98 2.33 2 -1 102 248.96 3
CaxSbNbSe 62.14 62.03 2.11 4 -2 105 821.39 3

Rb,RbBiBrs 11.66 15.66 2.22 2 -1 120 307.65 3

CsSnl; 15.51 11.50 2.14 2 -1 139 393.44 4
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Sr2SbNbOs 136.28 134.76 2.61 4 -2 66 608.25 3
Cs,CuBiBrs 23.96 20.80 2.32 2 -1 120 410.01 3
Ba,SbTaSes 52.98 54.17 2.06 4 -2 120 915.77 3
Rb,TIBiBrs 14.38 13.05 2.30 2 -1 120 334.11 5
Ca,SbVSs 61.80 59.90 2.11 4 -2 105 764.69 3
Sr2SbVSes 52.57 52.22 2.08 4 -2 120 815.07 3
Cs2NaSbBrs 14.27 17.03 2.23 2 -1 120 347.26 3
Cs2CuSbCls 28.16 27.49 244 2 -1 102 389.43 3
Rb2RbBiCls 14.04 19.19 2.34 2 -1 102 251.13 3
RbSnF3 40.95 45.92 2.94 2 -1 57 195.60 4
CayBiTaOg 137.70 137.94 2.61 4 -2 66 639.32 3
Ba,BiNbSes 51.16 51.62 2.07 4 -2 120 825.84 3
Sr2SbTaOs 135.50 139.69 2.60 4 -2 66 662.25 3
Cs2KBiCls 14.61 19.09 2.33 2 -1 102 251.37 3
KSnF; 43.55 46.53 2.94 2 -1 57 200.42 4
KoKSbClg 16.70 21.16 2.34 2 -1 102 294.29 3
CaZrOs 157.52 163.85 2.53 4 -2 66 681.48 2
Cs2NaBiClg 47.55 19.46 2.34 2 -1 102 254.80 3
Sr>SbTaSes 53.90 55.16 2.07 4 -2 120 925.77 3
Sr>2SbTaSe 64.67 62.38 2.09 4 -2 105 862.39 3
Rb,NaBiBrs 14.70 16.04 2.23 2 -1 120 313.49 3
BaTiS; 75.06 70.92 2.03 4 -2 105 821.21 2
Rb,AgBils 17.69 15.75 2.15 2 -1 139 472.53 3
Ca,SbNbSes 52.98 54.96 2.09 4 -2 120 884.77 3
KPbBr3; 19.23 17.15 2.40 2 -1 120 346.90 4
Cs2KSbCls 14.90 20.74 2.34 2 -1 102 287.30 3
Rb,RbSbls 9.27 12.74 2.04 2 -1 139 416.22 3
Rb,KBiBrg 12.45 15.74 2.22 2 -1 120 310.06 3
Rb,AgSbls 18.03 16.54 2.15 2 -1 139 508.47 3
Rb,AgSbCl 24.44 27.31 245 2 -1 102 379.32 3
Rb,NaSbCls 18.05 21.34 2.35 2 -1 102 29291 3
K>TISbBrs 14.88 14.10 2.30 2 -1 120 374.86 5
K>NaSbCls 18.57 21.55 2.35 2 -1 102 297.73 3
Cs,TIBiBrs 14.07 12.90 2.29 2 -1 120 331.93 5
K>AgBiBrs 21.56 20.83 2.33 2 -1 120 404.71 3
Ba;BiTaSes 52.56 52.85 2.06 4 -2 120 879.84 3
CaTiSes 63.72 65.19 2.03 4 -2 120 907.6 2
Ba;SbTaSs 63.73 61.25 2.08 4 -2 105 852.39 3
Cs2RbBiBrs 11.51 15.49 2.21 2 -1 120 305.48 3
Rb:KBiCls 15.10 19.31 2.34 2 -1 102 253.54 3
CsPbl; 15.09 12.97 2.22 2 -1 139 412.55 4
KoTISbCls 17.32 17.69 242 2 -1 102 318.34 5
Ba,SbVSe 60.16 57.63 2.09 4 -2 105 741.69 3
Rb>CuSbCls 29.44 27.73 2.45 2 -1 102 391.60 3

© 2025 FEYIEFS Chinese Physical Society http://wulixb.iphy.ac.cn



Y % 4R Acta Phys. Sin. Vol. 74, No. 17 (2025) 170201

Cs,NaBiBrs 75.84 15.87 2.22 2 -1 120 311.32 3
Rb,T1Sbls 11.94 10.45 2.12 2 -1 139 442.68 5
Rb2KSbls 9.87 12.79 2.04 2 -1 139 418.63 3

Rb,TISbCls 17.06 17.53 242 2 -1 102 313.53 5

CaxBiNbOs 133.55 132.85 2.62 4 -2 66 585.32 3
KoNaBiBrg 15.04 16.19 2.23 2 -1 120 318.31 3
KoNaBilg 11.75 12.35 2.05 2 -1 139 390.94 3
Cs2NaSbls 12.76 12.90 2.05 2 -1 139 419.89 3
Ba;BiNbS¢ 61.65 58.13 2.08 4 -2 105 762.45 3

CsSnCls 22.90 18.44 244 2 -1 102 264.29 4
CaHfS; 81.06 74.82 2.00 4 -2 105 957.21 2
K>CuSblg 20.41 17.92 2.15 2 -1 132 525.57 3
Sr2SbNbSs 62.11 60.89 2.10 4 -2 105 808.39 3
CaTiOs 171.91 164.64 2.57 4 -2 66 644.08 2

Cs2AgBiBrg 20.54 20.49 2.32 2 -1 120 397.73 3

Rb,RbSbCls 14.42 20.85 2.34 2 -1 102 287.07 3

Ba>SbNbOs 127.14 132.36 2.60 4 -2 66 598.25 3
K>CuBilg 20.13 17.10 2.15 2 -1 132 489.63 3
Sr2BiNbSs 62.55 59.25 2.1 4 -2 105 772.45 3

Cs2AgSbCls 23.41 27.07 245 2 -1 102 377.14 3

SrZrOs3 153.34 160.93 2.52 4 -2 66 668.48 2
Cs2CuBils 19.52 16.84 2.14 2 -1 132 482.64 3
Sr2SbVOe 87.47 128.45 2.62 4 -2 66 551.55 3
RbSnCl3 23.00 18.64 245 2 -1 102 266.46 4
CsSnBr3 19.50 15.02 2.32 2 -1 120 320.81 4

Ba;BiVSes 50.60 49.83 2.07 4 -2 120 769.14 3

K>NaSbBrs 15.26 17.35 2.23 2 -1 120 354.25 3
Ba;SbTaOs 130.54 137.29 2.59 4 -2 66 652.25 3
Rb,TIBils 11.67 9.82 2.12 2 -1 139 406.74 5
Ba;SbVSes 51.39 51.23 2.07 4 -2 120 805.07 3

Cs2CuBiClg 27.63 25.94 2.44 2 -1 102 353.49 3

Sr2BiNbSes 51.97 52.60 2.08 4 -2 120 835.84 3

Cs2CuSbBrs 24.37 21.92 2.32 2 -1 120 445.95 3
K>NaBiCls 17.96 19.90 2.35 2 -1 102 261.79 3
CaxSbVSes 53.49 53.21 2.09 4 -2 120 828.07 3

Sr2SbNbSes 52.48 53.97 2.08 4 -2 120 871.77 3
Ba;BiVSs 61.11 55.95 2.09 4 -2 105 705.75 3

CayBiTaSes 54.15 54.82 2.08 4 -2 120 902.84 3

CsPbF; 41.25 50.46 3.01 2 -1 57 212.54 4
KoTIBiClg 16.93 16.39 242 2 -1 102 282.40 5
Cs.TIBils 11.47 9.71 2.11 2 -1 139 404.56 5
Sr2SbVSs 61.83 58.76 2.10 4 -2 105 751.69 3
Sr2Bi1TaOs 134.23 135.41 2.60 4 -2 66 626.32 3
K>AgBiClg 24.49 25.93 2.45 2 -1 102 348.19 3
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X4 TIMEHEEE: 169 FILEVESERN ik MR ST R FFIE SR E TUN{E (10-20 GPa,
$21T CsPbl3)

Table S4. Predicted dataset: elemental features and bulk modulus (10 - 20 GPa) of 169 lead-free
perovskite candidate materials similar to CsPbls.

Formula BM-SISSO minN meanMT maxCR ranCR

Cs2HgSbBrs 16.02 35 333.60 244 124
Cs,LilnBrs 19.83 3 308.14 244 124
Na,GaHgCls 17.98 11 230.85 166 64
Rb,NaSbBrs; 19.66 11 349.43 220 100
NayInHgBrs 16.04 11 300.06 166 46
Cs2RbAsBrs 15.73 33 360.04 244 125
Cs;NalnBrs 17.34 11 299.86 244 124
Cs2RbBiBrs 12.32 35 305.48 244 124
K,TlInCl 19.37 17 270.94 203 101
Cs:KEuClsg 19.66 17 306.43 244 142
CszNaGaBrsg 16.72 11 287.17 244 124
Cs2RbEuClg 18.72 17 304.02 244 142
K>RbBiCls 16.47 17 255.95 220 118
Cs>GaHgBrs 13.52 31 273.52 244 124
Rb,TlInBrs 15.19 35 322.64 220 100
Cs:KAsBrs 18.43 19 362.45 244 125
K>RbPrBrs 18.59 19 378.43 220 100
K>RbNdBrs 19.13 19 387.43 220 100
RbyNalnBrg 16.99 11 302.03 220 100
K,GaHgBrs 14.59 19 280.50 203 83
Cs2RbAuBrs 16.76 35 384.77 244 124
K>RbGaCls 15.28 17 231.80 220 118
Cs>RbLaClg 19.38 17 313.82 244 142
Na,GaHgBrs 15.60 11 287.37 166 46
Cs,T1BiCls 19.67 17 275.41 244 142
Cs;NaBiBrs 17.72 11 311.32 244 124
K>T1GaClg 18.67 17 258.25 203 101
K,HgSbBrs 17.57 19 340.59 203 83
Cs2InBiBrs 15.09 35 317.21 244 124
K, TlInBrs 17.08 19 327.46 203 83
K>GaHgCls 15.95 17 223.98 203 101
Rb,InBiCls 18.56 17 262.86 220 118
Rb,InHgBrs 13.37 35 288.37 220 100
Rb:NaBiBrs 17.31 11 313.49 220 100
Cs>TIHgBrs 14.37 35 300.93 244 124
K,>SBrClg 16.45 16 235.68 203 101
Cs2KInClg 15.28 17 239.90 244 142
K>NaSbBrs 19.42 11 354.25 203 83
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Rb,GaAgBrs 19.52 31 375.75 220 100
Cs2NaBiClg 18.99 11 254.80 244 142
Csa2InAsBrs 19.09 33 371.77 244 125
Cs2RbInBrs 12.00 35 294.01 244 124
Cs2KSbBrs 16.80 19 343.82 244 124
Rb,LiBiBrg 19.83 3 321.78 220 100
Rb,AlHgBr; 19.67 13 338.75 220 100
Cs2AgBiBrs 19.95 35 397.73 244 124
Cs,TISbBrs 17.85 35 367.87 244 124
Rb,AgBiBrs 19.54 35 399.90 220 100
RboNaGaBrs 16.42 11 289.35 220 100
RbyInAsBrs 18.73 33 373.94 220 101
Cs:KTIClIs 16.27 17 254.63 244 142
Cs2KTIBrs 15.12 19 311.15 244 124
RbzInGaBrs 14.45 31 295.23 220 100
Cs2RbBiClg 14.99 17 248.96 244 142
Cs2KYbCls 19.74 17 306.13 244 142
Rb,HgSbBrs 15.66 35 335.78 220 100
Rb,HgBiCls 16.94 17 243.32 220 118
Cs2RbSbBrs 14.11 35 341.42 244 124
Rb,NaTICls 19.52 11 260.23 220 118
K>T1GaBrs 16.60 19 314.77 203 83
Rb,HgSbClg 19.90 17 279.26 220 118
Cs2RbCeClg 18.51 17 301.62 244 142
K>NaBiBrg 17.12 11 318.31 203 83
Cs:NaTICle 19.56 11 258.06 244 142
KoRbInCls 16.00 17 244.48 220 118
K>InGaBrs 15.83 19 300.05 203 83
Cs2KNdBrs 18.86 19 382.85 244 124
Rb,TIBiBrs 15.44 35 334.11 220 100
K,LiBiBrg 19.67 3 326.59 203 83
Rb,TIGaBrs 15.18 31 309.96 220 100
Cs;HgBiBrs 13.97 35 297.67 244 124
Cs,TlInClg 19.18 17 263.95 244 142
Cs2RbYBrs 18.44 35 430.94 244 124
Cs:NaTIBrs 18.19 11 314.58 244 124
Rb2InGaCls 17.35 17 238.71 220 118
Cs2RbInCls 14.47 17 237.49 244 142
Rb,NaGaCls 17.62 11 232.83 220 118
KoRbAsBrs 18.80 19 367.03 220 101
Cs2KSbCle 18.48 17 287.30 244 142
K:NaGaCls 17.88 11 237.64 203 101
Cs2HgSbCls 19.96 17 277.08 244 142
Cs,HgBiCls 16.98 17 241.15 244 142
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K:NaBiCls 19.06 11 261.79 203 101
K>AIHgBr5 19.53 13 343.56 203 83
K,TIHgCls 17.73 17 251.39 203 101
Rb,T1GaCls 18.43 17 253.44 220 118
Cs;NalnCls 18.43 11 243.34 244 142
Cs2SBrClg 16.26 16 228.69 244 142
Cs2InAgBrs 19.72 35 386.26 244 124
K, TISbBrs 19.49 19 374.86 203 83
KsInGaCls 17.62 17 243.53 203 101
K>HgBiBrs 15.38 19 304.65 203 83
Rb,SBrCls 16.25 16 230.86 220 118
Cs2KAuBrs 19.89 19 387.18 244 124
Cs,TlInBrs 15.50 35 320.47 244 124
Rb,TISbBrs 17.44 35 370.05 220 100
K>RbInBrs 14.70 19 301.00 220 100
Cs2KGaCls 14.53 17 227.22 244 142
Rb,HgAsBrs 17.57 33 354.40 220 101
Rb,NaTlBrs 17.81 11 316.75 220 100
KoRbCeBrs 17.77 19 365.13 220 100
Rb,HgBiBrs 13.66 35 299.84 220 100
K>InSbBrs 18.78 19 360.13 203 83
Cs2NaGaClg 17.59 11 230.65 244 142
K>RbTIBrs 15.44 19 315.73 220 100
Cs2InHgBrs 13.63 35 286.20 244 124
Rb,TIInCls 19.16 17 266.12 220 118
Cs,TIGaCls 18.40 17 251.26 244 142
Rb,GaHgCls 15.67 17 219.17 220 118
Cs,TIBiBrs 15.80 35 331.93 244 124
Cs2KGaBrs 13.82 19 283.74 244 124
Cs:KCeClg 19.45 17 304.03 244 142
KoNaTIClg 19.71 11 265.05 203 101
RbzInAuBrs 19.93 35 398.68 220 100
Cs,T1GaBrs 15.46 31 307.78 244 124
Cs2RbTICls 15.43 17 252.22 244 142
Cs2InGaCls 17.29 17 236.54 244 142
Cs:KBiClg 15.80 17 251.37 244 142
Cs2KPrBrs 18.32 19 373.85 244 124
K:NaGaBrs 16.32 11 294.16 203 83
Cs,TIHgCls 17.52 17 244 .41 244 142
K>InHgBrs 15.11 19 293.19 203 83
K>RbSbBrs 17.09 19 348.41 220 100
K>NalnCls 18.63 11 250.32 203 101
Cs2GaAgBrs 19.83 31 373.58 244 124
Rb2InHgCls 16.45 17 231.85 220 118
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Cs:KAIBr5 18.46 13 346.79 244 124
CsoHgAsBrs 17.91 33 352.23 244 125
KoRbGaBrs 14.18 19 288.32 220 100
Cs2RbAsCls 19.30 17 303.52 244 142
Rb,T1AsBrs 19.42 33 388.67 220 101
Cs,InHgCls 16.43 17 229.68 244 142
K>HgAsBrs 19.44 19 359.21 203 84
Na,AlHgBrs 19.77 11 350.43 166 46
Cs2RbSbClg 17.57 17 284.90 244 142
Cs2RbTIBrs 12.65 35 308.74 244 124
Cs2KInBrs 14.37 19 296.42 244 124
KoRbSbCls 19.21 17 291.89 220 118
K;NalnBrs 16.85 11 306.84 203 83
K,>TIHgBrs 15.86 19 307.91 203 83
Cs2KCeBrs 17.52 19 360.55 244 124
Cs2RbGaClg 13.74 17 224 .81 244 142
Cs2InGaBrs 14.70 31 293.06 244 124
Cs,T1AsBrs 19.81 33 386.49 244 125
Rb;NalnCls 18.42 11 245.51 220 118
Cs2InBiCls 18.61 17 260.69 244 142
Cs2RbGaBrs 11.89 31 281.33 244 124
Cs2GaHgCls 15.61 17 217.00 244 142
Rb:InAgBrs 19.37 35 388.44 220 100
Cs2KBiBrs 14.73 19 307.89 244 124
K;NaTIBrs 17.64 11 321.57 203 83
Cs2AgBiBrs 19.95 35 397.73 244 124
Rb,TIHgBrs 14.08 35 303.10 220 100
K;HgBiClg 17.12 17 248.13 203 101
NaxLiBiBrg 19.45 3 333.46 166 46
Cs2InSbBrg 17.15 35 353.15 244 124
K>RbAIBrs 18.87 13 351.37 220 100
Rb,NaBiCls 18.91 11 256.97 220 118
Rb.GaHgBrs 13.28 31 275.69 220 100
K>RbBiBrg 15.01 19 312.47 220 100
Cs,IBrCls 15.38 17 228.54 244 142
Rb,InSbBrs 16.77 35 355.32 220 100
Cs2RbAIBrs 17.60 13 344.39 244 124
CsoHgAuBrs 19.12 35 376.96 244 124
Rb,HgAuBrs 18.77 35 379.13 220 100
Cs2RbAICls 19.14 13 287.87 244 142
Cs2RbPrCl 19.51 17 314.92 244 142
K.InHgCls 16.69 17 236.67 203 101
Rb,TIHgCls 17.52 17 246.58 220 118
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