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Cs Ag Na Bi In Cl

nom exp | nom exp | nom exp | nom exp | nom  exp | nom  exp
A 1| 20 2245 0 0.00 10 6.90 0 0.05 10 10.80 | 60  59.75
A 2| 20 2220 0 0.00 10 7.65 1 0.70 10 10.25 | 60  59.20
A 4| 20 2358 0 0.00 10 4.90 3 4.30 8 9.08 60  59.70
A 5| 20 2095 0 0.00 10 11.05 5 6.80 5 4.00 60  57.23
A 6| 20 21.76 0 0.00 10 10.28 8 8.92 3 1.76 60  57.30
A 7| 20 21.38 0 0.00 10 9.48 9 10.18 1 0.78 60  58.20
A 8| 20 21.80 0 0.00 10 8.83 10 11.75 0 0.05 60  57.55
B 1] 20 2378 1 0.58 9 5.53 0 0.08 10 1150 | 60  58.55
B 2| 20 2145 1 1.35 9 9.18 1 0.48 10 9.98 60  56.75
B 3| 20 22.60 1 0.65 9 6.70 1 1.03 9 10.60 | 60  58.45
B 4| 20 23.03 1 1.00 9 5.35 3 3.15 8 8.30 60  59.10
B 5| 20 2730 1 1.02 9 5.66 5 6.76 5 3.46 60  55.82
B 6] 20 20.93 1 1.43 9 9.60 8 9.28 3 1.10 60  57.63
B 7| 20 23.06 1 0.94 9 9.00 9 10.38 1 0.66 60  55.96
B 8| 20 22.00 1 1.28 9 8.60 10 11.00 0 0.00 60 57.13
C 1| 20 2192 3 2.68 7 7.00 0 0.02 10 10.10 | 60  58.20
C 2| 20 21.75 3 3.30 7 6.78 1 0.60 10 9.38 60  58.18
C 3] 20 20.65 3 3.18 7 7.98 1 1.20 9 9.03 60  57.93
C 4] 20 21.98 3 3.53 7 5.15 3 2.83 8 7.50 60  58.98
C 5| 20 21.93 3 3.68 7 6.35 5 6.53 5 4.03 60  57.43
C 6] 20 2233 3 3.28 7 7.80 8 8.45 3 2.08 60  56.10
C 7] 20 21.70 3 3.53 7 6.18 9 10.10 1 0.68 60 57.83
C 8| 20 20.58 3 3.48 7 8.15 10 10.85 0 0.08 60  56.78
D 1| 20 2254 5 4.76 5 4.02 0 0.08 10 10.20 | 60  58.04
D 2| 20 20.00 5 5.45 5 7.40 1 0.65 10 9.25 60  57.28
D 3] 20 20.08 5 5.40 5 7.90 1 1.13 9 8.93 60  56.55
D 4| 20 20.36 5 5.16 5 6.82 3 2.84 8 7.40 60  57.42
D 5] 20 20.64 5 5.28 5 6.96 5 5.22 5 5.10 60  56.62
D 6] 20 21.33 5 5.55 5 6.55 8 8.43 3 2.38 60  56.40
D 7| 20 21.23 5 5.10 5 5.45 9 9.98 1 0.90 60  57.40
D 8| 20 22.05 5 5.13 5 5.55 10 11.28 0 0 60  56.05
E 1| 20 2143 8 6.23 2 3.15 0 0.15 10 10.10 | 60  58.93
E 2| 20 2065 8 7.05 2 4.93 1 0.55 10 9.25 60  57.55
E 3| 20 2145 8 6.88 2 3.70 1 1.08 9 8.98 60  57.95
E 4| 20 2235 8 6.98 2 2.10 3 2.83 8 7.28 60  58.43
E 5| 20 21.08 8 8.84 2 2.36 5 5.52 5 4.84 60  57.40
E 6| 20 2090 8 9.40 2 2.10 8 8.80 3 1.95 60  56.83
E 7] 20 20.50 8 9.08 2 3.00 9 10.23 1 0.58 60  56.65
E 8] 20 20.70 8 8.66 2 3.16 10 10.62 0 0.06 60  56.80
F 1| 20 2028 10 5.75 0 5.60 0 0.15 10 9.53 60  58.73
F 2| 20 20.08| 10 7.35 0 5.10 1 0.50 10 9.23 60  57.75
F 3] 20 21.55] 10 7.33 0 3.33 1 1.00 9 8.60 60  58.20
F 4| 20 20.03]| 10 9.35 0 3.58 3 2.58 8 7.20 60  57.28
F 5| 20 21.75| 10 9.28 0 1.10 5 5.78 5 4.43 60  57.63
F 6] 20 20.75| 10 10.53 0 1.58 8 8.68 3 1.80 60  56.75
F 7] 20 2058 | 10 10.80 0 1.20 9 10.36 1 0.40 60  56.60
F 8] 20 2028 | 10 10.70 | 0.00 1.35 10 10.60 0 0.05 60  57.03

Table S1: EDX results for CANBIC (in at%)
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In %
0 12.5 25 37.5 50 62.5 75 87.5 100
0 10.67 10.63 10.60 10.56 10.53 10.49 10.46 10.42 10.39
12,5 | 10.69 10.65 10.62 10.58 10.55 10.51 10.47 10.43 10.40
25 | 10.70 10.66 10.63 10.59 10.56 10.52 1048 10.44 10.41
37.5 1 10.72 10.68 10.65 10.61 10.58 10.53 10.50 10.46 10.42
Na % 50 | 10.73 10.69 10.66 10.62 10.59 10.55 10.51 10.47 10.44
62.5 | 10.75 10.71 10.68 10.64 10.61 10.57 10.53 10.49 10.45
75 | 10.76 10.73 10.69 10.66 10.62 10.58 10.55 10.50 10.47
87.5 | 10.79 10.75 10.72 10.68 10.64 10.60 10.56 10.52 10.48
100 | 10.81 10.77 10.73 10.69 10.66 10.62 10.58 10.54 10.50
Table S2: DFT computed CANBIC lattice parameter (in A)
In %
0 12.5 25 37.5 50 62.5 75 87.5 100
0 31.86 31.01 3046 30.51 30.77 31.13 31.85 31.91 31.58
12,5 | 29.68 28.98 29.19 28.55 28.81 29.22 29.65 30.16 30.71
25 | 28.63 28.19 2796 27.25 2749 27.65 28.24 2897 29.10
375 1 26.26 26.26 26.29 26.19 2571 25.86 26.57 26.97 27.68
Na % 50 | 2540 25.34 25.74 25.20 24.51 24.63 25.08 25.62 26.62
62.5 | 23.40 23.07 23.88 23.88 24.02 23.09 2342 2394 25.06
75 | 21.49 2217 23.18 23.31 23.55 2215 2244 2285 23.68
87.5 1 20.32 21.21 21.22 21.21 2240 21.59 21.28 21.44 2245
100 | 1792 1935 20.74 21.15 21.83 21.34 2049 20.76 21.33
Table S3: DFT computed CANBIC bulk modulus (in GPa)
In %
0 12.5 25 37.5 50 62.5 75 87.5 100
0 20.24 1991 19.62 19.53 19.47 19.08 18.73 18.09 17.50
12.5 | 20.06 19.90 19.76 19.51 19.29 18.96 18.66 18.04 17.37
25 |20.18 20.13 1990 19.56 19.10 18.93 18.66 17.97 17.48
37512024 1999 19.70 19.30 18.95 18.77 1845 18.01 17.40
Na % 50 | 20.39 19.89 19.58 19.21 18.84 1854 18.23 17.84 17.33
62.5 | 20.50 19.97 19.58 19.20 18.82 18.55 1835 17.84 17.14
75 | 20.51 20.10 19.73 19.37 1897 18.66 1835 17.80 17.33
87.5 1 20.61 20.27 19.78 19.30 18.93 18.57 18.20 17.74 17.25
100 | 20.74 20.16 19.86 19.26 1897 1853 18.07 17.64 17.14
Table S4: DFT computed CANBIC shear modulus (in GPa)
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In %
0 12.5 25 37.5 50 62.5 75 87.5 100

0 024 024 023 024 024 025 025 0.26 0.27

125 0.22 0.22 0.22 022 023 023 024 025 0.26

25 1021 021 021 021 0.22 022 023 024 0.25
3751019 020 020 0.20 020 0.21 022 023 0.24

Na% 50 | 0.18 0.19 0.20 0.20 0.19 0.20 0.21 0.22 0.23
62.5 | 0.16 0.16 0.18 0.18 0.19 0.18 0.19 0.20 0.22

75 | 014 0.15 0.17 0.17 0.18 0.17 0.18 0.19 0.21
87.5(0.12 0.14 0.14 0.15 0.17 0.17 0.17 0.18 0.19

100 | 0.08 0.11 0.14 0.15 0.16 0.16 0.16 0.17 0.18

Table S5: DFT computed CANBIC Poisson ratio

In %
0 12.5 25 37.5 50 62.5 75 87.5 100

0 227.94 227.32 227.05 227.89 229.00 228.22 227.82 225,57 223.47
12.5 | 228.30 228.57 229.27 229.16 229.40 229.00 228.86 226.76 224.32
25 230.40 231.41 231.52  230.94 229.85 230.38 230.44 227.99 226.61
37.5 | 232.03 232.06 231.92 231.04 230.46 230.97 230.79 229.74 227.79
Na % 50 234.38 233.07 232.91 23218 231.46 231.22 231.06 230.37 229.10
62.5 | 236.35 234.86 234.43 233.77 233.14 232.89 233.37 232.00 229.55
75 237.75 237.22 236.98 236.53 235.85 235.26 235.15 233.52 232.48
87.5 | 239.99 239.93 238.82 237.58 23743 236.65 236.04 234.84 233.79
100 | 241.90 240.73 241.12 239.38 239.55 238.48 237.17 236.19 235.00

Table S6: DFT computed CANBIC Debye temperature (in K)

In %
0 125 25 375 50 625 75 87.5 100

0 349 253 259 241 235 223 198 229 241

125 | 2.65 259 2.71 253 241 229 2.05 265 253

25 | 266 2.65 241 259 253 241 229 277 271

375 | 271 271 265 277 2.65 253 229 295 2.89

Na% 50 | 271 277 271 283 265 277 289 3.07 3.25
62.5 | 277 289 277 3.01 289 3.07 331 319 3.25

75 | 277 283 277 295 283 319 343 337 3.31

875 | 343 343 337 343 343 337 349 343 343

100 | 3.97 397 4.09 4.15 3.67 4.09 4.03 4.15 4.15

Table S7: DFT computed CANBIC absorption onset (in €V)
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In %
0 125 25 375 50 625 75 875 100
0 1.58 158 150 1.29 1.13 162 1.8 1.19 0.79
125|158 1.76 1.61 145 126 1.70 1.88 1.29 0.93
25 | 157 1.84 169 155 136 1.75 190 142 1.09
375|165 1.8 1.73 1.74 156 183 198 157 124
Na% 50 | 169 1.85 1.76 187 1.70 1.87 198 1.70 1.42
62.5 | 1.80 1.93 2.03 2.09 198 213 210 192 1.68
75 | 1.87 196 2.06 220 223 232 236 222 207
87.5 1 2.59 2.61 263 261 2.62 257 262 247 232
100 | 3.67 349 3.48 334 326 3.16 3.19 299 3.08
Table S8: DFT computed CANBIC bandgap (in €V)
In %
0 125 25 375 50 625 75 87.5 100
0 | 506 5.03 513 540 5.60 5.63 576 6.32 6.79
12.5 | 5.04 5.00 5.13 5.35 5.57 561 5.63 6.24 6.72
25 | 5.04 5.03 5.15 534 5.60 557 562 6.12 6.54
375 | 5.04 5.00 5.14 536 5.54 557 559 6.03 6.40
Na% 50 | 5.07 501 516 5.34 560 558 560 591 6.24
62.5 | 5.05 501 5.09 521 541 539 555 581 6.08
75 | 510 5.01 512 511 531 534 551 570 5091
87.5 | 4.63 4.65 4.76 491 274 276 534 556 3.24
100 | 4.18 4.45 4.53 4.71 273 270 271 271 271
Table S9: DFT computed CANBIC valence band width (in V)
In %
0 125 25 375 50 625 75  87.5 100
0 0.00 0.00 0.01 -0.01 -0.03 -0.43 -0.71 -0.75 -0.79
12,5 | -0.01 -0.10 -0.10 -0.10 -0.10 -047 -0.71 -0.74 -0.78
25 |-0.01 -0.16 -0.18 -0.17 -0.17 -0.49 -0.71 -0.74 -0.77
375 |-0.08 -0.16 -0.18 -0.29 -0.32 -0.54 -0.72 -0.78 -0.78
Na% 50 |-0.09 -0.14 -0.18 -0.38 -0.41 -0.56 -0.71 -0.78 -0.78
62.5 | -0.15 -0.20 -0.22 -0.45 -0.52 -0.68 -0.84 -0.91 -0.91
75 1 -0.22 -0.23 -0.24 -0.46 -0.65 -0.82 -1.08 -1.10 -1.12
87.5 | -0.48 -048 -048 -0.64 -0.78 -0.91 -1.16 -1.18 -1.21
100 | -1.04 -1.08 -1.11 -1.16 -1.19 -1.27v -1.44 -1.46 -1.75

Table S10: DFT computed CANBIC valence band shift (in V)

S5



1.0

0.8

y(Bi)
<)
1.0 v—v—v—v—v—v—w —r 31
P o o o o o o o ¢ L 30
0.8 —
P o o o o 0o o o ¢ P
) o o o o o o o
- 067 - 28
()]
< 3 e o o o o o o
x — 27
043 o o o o o o o
D o o o o o o o - 26
0.2
) o o o o o o o - 25
00 e e o lz4
0.0 0.2 04 0.6 0.8 1.0

y(Bi)

Figure S1: 2D maps of elastic constants of CANBIC (a) ¢11, (b) c12, (¢) ca4, (d) Poisson ratio
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Figure S2: CB fractions in percent (a) Cs, (b) Ag, (c) Na, (d) Cl, (e) Bi, (f) In
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log (k) log (k) E,

®D M log(knr) VBshift ®D log(kr) P C12 Es
263.63  774.95 2.30 -0.69 263.63 0.00 0.63 24.63 0.77
264.69 764.34 1.84 -0.54 264.69 -0.61 0.62 2216 0.83
266.15 753.73 1.25 -0.26 266.15 -0.59 0.61 21.19 0.89
265.69  743.12 1.05 -0.15 265.69 -0.64 | 0.60 19.29 0.95
265.80  732.51 0.87 -0.11 265.80 -0.50 | 0.59 1746 1.02
263.67  721.90 0.86 -0.06 263.67 -0.63 | 0.57 16.14 1.11
265.50  763.06 2.10 -0.71 265.50 -0.63 | 0.63 2397 0.78
265.25 752.45 1.67 -0.59 265.25 -0.76 0.62 2216 0.83
265.81 741.84 1.07 -0.32 265.81 -0.65 0.61 21.37 0.88
265.80  731.23 0.96 -0.21 265.80 -0.67 | 0.59 19.01 0.94
266.06  720.62 0.81 -0.18 266.06 -0.56 | 0.58 18.01 1.01
264.33  710.01 0.57 -0.09 264.33 -0.57 | 0.57 17.04 1.10
267.40 751.16 1.67 -0.78 267.40 -0.64 0.63 23.83 0.79
266.61 740.55 1.50 -0.63 266.61 -0.54 0.61 22.18 0.84
265.81 729.94 1.15 -0.44 265.81 -0.53 0.60 21.60 0.89
266.63  719.33 0.82 -0.36 266.63 -0.54 | 0.59 1993 0.95
267.20 708.72 0.47 -0.22 267.20 -0.71 0.58 19.27 1.01
265.25 698.11 0.30 -0.21 265.25 -0.56 0.57 17.10 1.08
267.13 739.27 1.29 -0.79 267.13 -0.52 0.62 23.05 0.82
266.36 728.66 1.16 -0.65 266.36 -0.49 0.61 2220 0.85
265.69  718.05 1.03 -0.51 265.69 -0.44 | 0.60 21.08 0.89
266.48  707.44 0.67 -0.44 266.48 -0.44 | 0.59 20.02 0.95
266.91 696.83 0.31 -0.29 266.91 -0.58 | 0.58 19.25 1.01
266.24 686.22 0.14 -0.22 266.24 -0.57 | 0.56 17.33 1.06
268.06 727.37 0.98 -0.93 268.06 -0.39 0.62 23.44 0.85
267.18  T716.76 0.74 -0.77 267.18 -0.46 | 0.61 21.64 0.87
267.24  706.15 0.77 -0.62 267.24 -0.41 | 0.59 20.38 0.90
267.26  695.54 0.48 -0.55 267.26 -0.38 | 0.58 20.12 0.95
266.57 684.93 0.32 -0.41 266.57 -0.52 0.57 1949 1.01
266.38 674.32 0.20 -0.31 266.38 -0.59 0.56 18.56 1.05
268.74  T15.48 0.66 -1.07 268.74 -0.24 | 0.61 23.46 0.87
268.26  704.87 0.26 -0.92 268.26 -0.35 | 0.60 21.66 0.88
267.91 694.26 0.47 -0.75 267.91 -0.34 | 0.59 20.54 0.92
267.26  683.65 0.26 -0.57 267.26 -0.39 | 0.58 19.14 0.96
268.18 673.04 0.26 -0.45 268.18 -0.65 0.57 18.14 1.00
267.30 662.43 0.23 -0.35 267.30 -0.63 0.56 17.70 1.02
271.14 703.58 0.21 -1.16 271.14 -0.05 0.61 24.00 0.88
271.96 69297 -0.06 -1.02 271.96 -0.14 | 0.60 2235 0.88
271.63  682.36 0.25 -0.88 271.63 -0.15 | 0.59 21.05 0.91
269.31 671.75 -0.04 -0.75 269.31 -0.20 0.57 19.34 0.96
269.61 661.14 0.11 -0.66 269.61 -0.37 | 0.56 1847 0.99
268.42  650.53 0.21 -0.61 268.42 -0.38 | 0.55 17.41 0.99
271.95  691.69 -0.36 -1.54 271.95 0.11 0.61 25.04 0.90
271.88  681.07 0.00 -1.39 271.88 0.04 0.60 2283 0.93
271.75 670.47 -0.04 -1.30 271.75 -0.04 0.58 21.54 0.93
270.61 659.86 -0.51 -1.27 270.61 0.03 0.57 19.86 0.95
269.99  649.25 -0.34 -1.23 269.99 0.01 0.56 18.94 0.98
269.09  638.64 0.11 -1.20 269.09 -0.12 | 0.55 1749 097

Table S11: ML training data set
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Op
log(knr) | 261.96 263.26 264.55 265.85 267.14 268.44 269.73 271.03 272.33 273.62
611.37 0.364 0.291 0.219 0.146 0.073 0.001 -0.072  -0.145 -0.217  -0.290
632.58 0.312 0.240 0.167 0.094 0.021 -0.052 -0.125 -0.197 -0.270  -0.343
653.78 0.351 0.278 0.205 0.132 0.060 -0.013 -0.086 -0.159 -0.232  -0.305
674.99 0.481 0.408 0.335 0.262 0.189 0.116 0.043 -0.030 -0.103 -0.176
696.19 0.702 0.629 0.556 0.483 0.411 0.338 0.265 0.192 0.119 0.046
717.39 1.014 0.941 0.868 0.796 0.723 0.650 0.577 0.504 0.431 0.359
738.60 1.415 1.343 1.270 1.197 1.125 1.052 0.980 0.907 0.834 0.762
759.80 1.904 1.832 1.760 1.687 1.615 1.543 1.470 1.398 1.326 1.253
781.01 2.479 2.407 2.335 2.263 2.191 2.119 2.047 1.975 1.903 1.831
802.21 3.137 3.065 2.994 2.922 2.851 2.779 2.708 2.636 2.564 2.493
Table S12: GPR prediction of log(k,,) from ©p (in K) and M (in u)
VBshift
log(ky) | -1.84 -1.61 -1.38 -1.15 -0.92 -0.68 -0.45 -0.22 0.0l  0.24
261.96 0.183 0.065 -0.051 -0.165 -0.279 -0.390 -0.498 -0.605 -0.708 -0.808
263.26 0.183 0.066 -0.0561 -0.165 -0.278 -0.390 -0.498 -0.604 -0.708 -0.808
264.55 0.183 0.066 -0.050 -0.165 -0.278 -0.389 -0.498 -0.604 -0.708 -0.808
265.85 0.183 0.066 -0.050 -0.165 -0.278 -0.389 -0.498 -0.604 -0.708 -0.808
e 267.14 0.183 0.066 -0.050 -0.165 -0.278 -0.389 -0.498 -0.604 -0.707 -0.808
D 268.44 0.183 0.066 -0.050 -0.165 -0.278 -0.389 -0.498 -0.604 -0.707 -0.807
269.73 0.183 0.066 -0.050 -0.165 -0.278 -0.389 -0.498 -0.604 -0.707 -0.807
271.03 0.183 0.066 -0.050 -0.165 -0.278 -0.389 -0.498 -0.604 -0.707 -0.807
272.33 0.183 0.066 -0.050 -0.165 -0.278 -0.389 -0.498 -0.604 -0.707 -0.807
273.62 0.183 0.066 -0.050 -0.165 -0.278 -0.389 -0.498 -0.604 -0.707 -0.807
Table S13: GPR prediction of log(k,.) from VB, (in €V) and ©p (in K)
C12
log(k,) | 14.36 15.75 17.13 1852 19.90 21.29 22.67 24.05 25.44 26.82
0.53 1.144 1.121 1.098 1.075 1.051 1.028 1.004 0.980 0.956 0.933
0.54 1.124 1.101 1.078 1.055 1.032 1.008 0.984 0.960 0.937 0.913
0.56 1.103 1.080 1.057 1.033 1.010 0.986 0.963 0.939 0.915 0.892
0.57 1.079 1.057 1.034 1.010 0.987 0.963 0.940 0.916 0.892 0.869
0.58 1.055 1.032 1.009 0.986 0.962 0.939 0.915 0.892 0.868 0.845
P 0.60 1.028 1.005 0.982 0.959 0.936 0.913 0.889 0.866 0.842 0.819
0.61 1.000 0.978 0.955 0.932 0.909 0.885 0.862 0.839 0.815 0.792
0.62 0.971 0.948 0.926 0.903 0.880 0.857 0.833 0.810 0.787 0.764
0.64 0.940 0918 0.895 0.872 0.850 0.827 0.804 0.781 0.758 0.735
0.65 0.909 0.886 0.864 0.841 0.818 0.796 0.773 0.750 0.727 0.705

Table S14: GPR prediction of Stokes shift F, (in eV) from 15 (in GPa) and p (in u/A3)

S12



