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Supporting Discussion 1
Evidence supporting the apparent-structure-type concept

We introduced 10 different structures belonging to a single apparent-structure-type (#1 in Fig. 2) for a
single hypothetical composition of CsSnl; and calculated the total energy and band gap. The following

table lists the 10 structures and their total energy and band gap obtained from DFT calculations.

ICSD Coll. Code Space group Total energy / f.u. (eV) Eq(eV)

56472 Pm-3m -14.0330 0.47
417373 P4/mmm -14.0330 0.48
109294 PAmm -14.0330 0.48
24515 Fm-3m -14.0422 0.46
39736 P21/n -14.0028 0.48
6061 14/mmm -14.0430 0.46
300285 P4/mbm -14.0366 0.48
69995 P4/mbm -14.0133 0.48
243734 Pnma -13.9569 0.48
410977 P3; -14.0026 0.49

We set up input model structures based on the Bravais lattice except for the structures 39736 (P2:/n),
69995 (P4/mbm), and 410977 (P3,), for which the primitive cells were used. The structure relaxation
was implemented under the same convergence conditions that we used for the NSGA-II and —lII
processes. When CsSnls stoichiometry was applied, these ten hypothetical structures gave almost
identical total energy and band gap values irrespective of the choice of symmetry in the initial input
model structure. This implies that an orthodox symmetry classification would by no means be suitable
when the structure relaxation was implemented with no constraints. This indirectly reflects that the
newly suggested ‘apparent-structure-type’ concept is plausible as far as the structure relaxation with no

constraints is of concern.

On these grounds, if some potential candidates belonging to this apparent-structure-type were
predicted by the NSGA-II and —IIl process, they would crystallize either into one of these 10 structures or
into none of them, but the overall appearance of the predicted structure might be similar to this

apparent-structure-type.



Supporting Discussion 2
Symmetry setting for band structure

Cs4PbCls (R-3c) was nominated as a model system that could be used to examine the effect that
symmetry setting could exert on the band structure (and DOS) calculation. We prepared three different
CHGCAR files originating from three different symmetry settings for the initial input model structures
used for structure relaxation. The first input model structure was constructed using the original Bravais
lattice (R-3c), which was then structure-relaxed with a strict symmetry restriction adhering to the
original symmetry. The second model was the same as the first with the exception of being structure-
relaxed with no symmetry restriction, which means that all atomic positions, volume and shape, were
free to be adjusted with no constraints. The third input model structure was constructed using a
primitive cell of the original Bravais lattice, which was then structure-relaxed with no constraints.
Thereafter, we secured three different CHGCAR files originating from the above-described three models.
Also, the total energy values for the relaxed structures from these three input model structures were

almost identical, as shown below.

Input model Space E._Bravais E;_P1 E,_PP1

VASPE. /f.u

group (eV) (eV) (eV)

R-3c (Bravais) -75.333 4.29 4.28 4.28
P1 -75.333 4.27 4.27 4.27
Primitive P1 (PP1) -75.334 4.28 4.28 4.28

Nine band structures were prepared from the above-described three CHGCAR files by incorporating
three symmetry settings per each CHGCAR file. The above table lists the nine band gap values. All the
band gaps presented in the above table are similar, which indicates that the symmetry setting would
never have great influence on either the self-consistent run for CHGCAR or the ensuing non-self-

consistent run for band-structure calculation.
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Figure S1. The 27 different molecular arrangements for both (NH3OH)PbCl; and (CH3NHs;)Cl before the
DFT-based structure relaxation, and their resultant orientations after the structure relaxation. The
randomly located ‘A’-site molecule reorients during the DFT-based structure relaxation. The 27 random

initial orientations achieved their final relaxed structures for both (NHsOH)PbCls and (CHsNHs)Cl.
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NSAG-II 2" Generation Input model / DFT-relaxed structures
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NSAG-I1 3 Generation Input model / DFT-relaxed structures
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Fig. S2

NSAG-II 4% Generation Input model / DFT-relaxed structures
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NSAG-III 15t Generation Input model / DFT-relaxed structures
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NSAG-III 15t Generation Input model / DFT-relaxed structures
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NSAG-11I 2" Generation Input model / DFT-relaxed structures
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NSAG-IIl 4th Generation
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NSAG-IIl 5t Generation
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NSAG-IIl 5th Generation

Original symmetry setting P1 setting Original symmetry setting P1 setting
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Figure S4. The band structures (E-k plots) for both the original and P1 symmetry settings for every

generation in the NSGA-II and —IIl process. The band gap values are presented if available.

66



Table S1. The effect of the molecular orientation on the DFT-calculated total energy, band gap, and the
effective mass for 27 random initial ‘A’-site molecular orientations for (NHsOH)PbCls and (CHsNH3)Cl. Two
different symmetry settings were adopted for band structure calculations, Bravais lattice setting in the

left side and primitive P1 setting in the right side. The molecules are numbered identically to that shown

in Figure S1.
(NH3OH)PbCl3 (CH3NH3)cl

. Total Bra:::;rgttic P1 setting Total Bravais lattic setting P1 setting

energy EgGGA me* mp* EEGGA me” my” energy EgGGA me’ mp* EgGGA me* mp*
1 -42.8476 255 099 082 255 013 0.82 -43.4866 5.17 145 0.71 517 145 0.71
2 .4o8459 256 097 253 248 094 074 -43.6128 520 3.89 082 522 014 082
3 .4p8458 252 1.00 076 252 013 076 -43.4940 515 550 075 516 7.62 0.75
4 -42.8481 246 100 0.68 252 013 0.75 -43.4881 5.18 149 0.75 518 149 0.75
5  .428476 258 099 103 251 096 075 -43.4823 517 351 072 517 351 0.72
6 -42.8469 248 0.12 146 254 012 0.83 -43.4871 5.18 147 0.76 5.18 147 0.76
7  .a28469 252 013 075 252 013 075 -434992 515 397 071 515 682 071
8  .428477 246 012 144 253 171 097 -43453 520 261 078 520 261 0.78
9 -42.8469 253 013 096 253 013 096  -43.4533 519 027 074 520 319 0.74
10 -42.8468 258 099 104 251 095 0.75 -43.4902 520 69.43 0.71 517 737 0.71
11 -42.8472 245 099 0.68 251 0.13 0.75 -43.4535 5.20 347 074 520 3.47 0.74
12 _42.8469 256 1.01 083 256 0.13 0.83 -43.4536 520 342 076 520 342 0.76
13 -42.8462 247 101 0.69 258 0.13 1.04 -43.4849 5.18 189 080 5.18 189 0.80
14 428468 252 013 075 252 013 075 434844 516 414 076 518 1.80 0.76
15  _47.8468 257 013 103 257 013 103 -43.4536 520 430 0.75 520 412 0.75
16 -42.8470 251 0.13 0.75 251 0.13 0.75 -43.4535 5.20 426 0.79 5.20 3,55 0.79
17 428479 251 012 156 259 012 106 -434973 517 712 076 517 712 0.76
18 -42.8472 250 0.12 153 252 0.12 0.76 -43.4960 5.15 496 0.74 5.16 893 0.74
19 -42.8470 266 0.13 3.09 254 093 091 -43.4532 5.20 421 0.78 5.20 433 0.78
20 428471 248 012 146 255 0.12 0.82 -43.4859 517 164 080 517 1.64 0.80
21 -42.8468 253 0.13 096 253 0.13 0.96 -43.4533 5.20 454 0.73 5.20 3.58 0.73
22 _42.8482 255 013 083 255 0.13 0.83 -43.4832 516 447 076 517 293 0.76
23 478468 249 012 145 257 201 1.01 -43.4851 516 542 078 517 178 0.78
24 -42.8473 248 0.13 145 254 0.13 0.83 -43.5422 5.16 793 075 516 7.20 0.75
25  _42.8470 266 013 333 254 094 090 -43.4953 515 397 079 516 7.90 0.79
26 -42.8469 256 0.13 101 256 013 1.01 -43.4532 5.20 6.00 0.76 5.20 3.35 0.76
27 -42.8467 246 0.12 0.68 251 0.12 0.75 -43.4935 5.19 564 073 516 7.50 0.73
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Table S2. The DFT-calculated total energy for all the hypothetical MX compounds used for the reaction

(formation) energy calculation.

Total energy (eV)

" MX

compounds -l -Br A
1 NHa -27.51 - -26.56
2 CHsNHs -43.92 -43.38 -42.78
3 NHsNH, -38.53 -37.90 -37.43
4 NH3OH -32.45 -32.03 -31.37
5 C,NHs -51.59 -51.06 -50.47
6 CH(NH2)2 -48.71 -48.18 -47.60
7 C,0Hs -45.05 -44.43 -43.82
8 (CH3)2NH, -60.23 -59.73 -59.18
9 CH3CH2NH3 -60.65 -60.08 -59.48
10 (CH2)sNH2 -68.47 -67.94 -67.35
11 CHsC(NH2)2 -65.53 -64.92 -64.23
12 C3OH- -61.92 -61.34 -60.71
13 (CH3)2CHNHs -71.30 -70.78 -70.46
14 (CHs)sNH -76.36 -75.87 -75.33
15 C(NH2)3 -61.52 -60.41 -60.24
16 CH3CH>CH2NH3 -77.21 -76.60 -76.05
17 CaNH1o -69.25 -68.65 -67.99
18 CsN2Hs - -65.64 -
19 NCsHs -76.52 -75.89 -
20 C(CHs)2CH2NH; -84.16 -83.65 -
21 CaNH1o -85.80 -85.30 -
22 C40Hs -79.32 -78.65 -
23 (CH3)aN -92.23 -91.89 -
24 (CH3)2(CH2)2NH: - - -
25 CH3(CH2)sNHs -93.93 - .
26 C3HaNS -57.44 - -
27 CsNH12 -102.70 - .
28 CsOH11 -95.98 - -
29 CsH11N2 -98.80 - .
30 NH(CH2)sS - - -
31 C7H7 -91.95 - -
32 C(CH)sNHs - - -
33 CsNH1a -119.06 - .
34 CsOH13 - - -
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Table S3. The DFT-calculated total energy for all the real and hypothetical BX; compounds used for the

reaction (formation) energy calculation. Real and hypothetical BX; structures are discerned using colors

(blue font for hypothetical).

BX; compounds total energy (eV)

BX; compounds total energy (eV)

# Atoms # Atoms

-Cl -Br -l -Cl -Br -1
1 Be -12.05 -10.54 -9.02 22 Rh - -11.93 -11.35
2 Mg -11.21 -9.85 -8.35 23 Pd -10.93 -10.16 -9.79
3 Si -12.39 -11.07 -9.89 24 Ag -7.89 -7.41 -6.96
4 P - -10.06 -9.17 25 Cd -8.17 -7.25 -9.86
5 Ca -13.25 -11.85 - 26 In -9.78 -8.79 -7.79
6 Sc -15.99 -14.69 -13.29 27 Sn -10.98 -10.00 -9.01
7 Ti -16.29 - -13.43 28 Sb -10.21 -9.12 -9.12
8 V -15.90 -14.46 -13.07 29 Ba -13.66 -12.40 -
9 Mn -14.29 -13.09 -12.12 30 Sm -14.42 -13.42 -12.17
10 Fe -13.67 -12.58 -11.72 31 Eu -22.40 - -
11 Co -12.22 -11.28 -10.53 32 Tm -14.00 -12.61 -11.58
12 Ni -10.76 -9.95 -9.26 33 Yb -13.25 -11.73 -10.19
13 Zn -8.65 -7.62 -6.57 34 Hf -18.64 -18.04 -
14 Ge -10.94 -10.01 -9.19 35 Ta -19.92 -18.70 -
15 As -10.51 -9.07 -8.65 36 w -20.11 -19.13 -18.33
16 Sr -13.26 -11.89 -10.41 37 Re -17.84 - -
17 Cu -9.30 -8.48 -7.83 38 Pt -11.55 -10.81 -
18 Y - -15.15 -13.85 39 Au -8.62 -7.89 -
19 Zr -17.80 -16.18 -15.02 40 Hg -6.43 -5.74 -5.37
20 Nb -17.88 -16.62 -15.34 41 Tl -8.89 -8.04 -
21 Mo -17.97 -16.89 -15.83 42 Bi - - -
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Table S4. The decision variable and objective function values for all the entries belonging to the 1°t ~ 5%

generations for NSGA-II.

Decision Variables Objective function Values
# Chemical Formula A B X S Obj_E; Obj_E«
1 (CsNH1)HfCl3 27 34 1 2 0.54 0.004
2 (CH(NH2)2)SmCls 6 30 1 8 Metal -0.015
3 ((CH2)sNH,)AgBrs 10 24 2 4 1.54 0.015
4 (C7H7)2ReCla 31 37 1 3 0.24 0.080
5 (C2NHe)aGels 5 14 3 10 3.18 0.005
6 ((CH2)sNH2)3TazCly 10 35 1 5 0.15 0.139
7 ((CH2)sNH2)Moals 10 21 3 9 0.10 0.174
8 (CH3NH;)Bels 2 1 3 3 3.80 0.015
9 (C30H7)AgBrs 12 24 2 2 Metal 0.047
10 (CH3CH2NH3)Mnls 9 9 3 2 Metal 0.054
11 (CeNH1a)PtaClo 33 38 1 9 0.80 0.032
12 (CH3C(NH2)2)2Scla 11 6 3 3 failure
13 (NH3OH)aYbClg 4 33 1 7 5.21 -0.010
14 (CH3CH2CHaNH3)Sml3 16 30 3 4 Metal 0.022
15 (CH3CH2NH3)AgCls 9 24 1 1 Metal 0.034
16 (C3HaNS)2VCla 26 8 1 3 failure
17 ((CH3)2CHNH3)4BeCls 13 1 1 7 failure
18 (CH(NH2)2)aHgls 6 40 3 10 1.94 0.000
19 (C20Hs)aCaBre 7 5 2 7 3.91 -0.002
20 (C20Hs)GeCls 7 14 1 1 2.55 -0.018
21 ((CHs)2NH;)Bels 8 1 3 8 3.69 0.007
22 (NH3OH)Srl3 4 16 3 6 3.73 0.043
23 (C2NHs)Mgls 5 2 3 1 2.22 0.014
24 (CH3C(NHz2)2)aZrls 11 19 3 7 Metal 0.019
e 25 (NHa)aTils 1 7 3 10 Metal 0.024
en.
26 (CH(NH2)2)SrBrs 6 16 2 4 4.33 -0.119
27 (C3NzHs)WCls 18 36 1 4 failure
28 (CH3C(NHa)2)Bel 11 1 3 2 3.68 -0.027
29 (C(CH3)2CH2NH2)3RexCly 20 37 1 5 failure
30 (C(CH3)2CHoNH,);TaCls 20 35 1 3 0.10 -0.011
31 (CaNH10)TmCl3 21 32 1 8 Metal -0.082
32 (NHa)sCuzly 1 17 3 5 Metal 0.029
33 (CsNH12)sPt:Cly 27 38 1 5 failure
34 (C3N2Hs)TmaBro 18 32 2 9 Metal -0.032
35 ((CH3)2NH2)SiBrs 8 3 2 4 2.92 0.056
36 (CH3NH3)PdCl3 2 23 1 8 1.15 0.010
37 (CaNH10)BaBrs 21 29 2 1 4.45 0.004
38 (C7H7)3BazBry 31 29 2 5 failure
39 (NH3OH)RhBr3 4 22 2 1 Metal 0.083
40 (C3N2Hs)sMoBre 18 21 2 7 failure
41 (NH3NH2)SmBrs 3 30 2 7 0.02 0.023
42 ((CH2)sNH)TIBr3 10 41 2 2 0.99 0.003
43 (C20Hs);PtBra 7 38 2 3 Metal 0.035
44 (C3N2Hs)PtBrs 18 38 2 6 0.52 0.034
45 (C40Hs)RNBr3 22 22 2 2 Metal 0.022
46 ((CH3)aN)2AUBrs 23 39 2 3 Metal 0.003
47 ((CH3)sNH)Gels 14 14 3 2 252 -0.007
48 ((CH3)2NH2)Mgls 8 2 3 1 1.28 0.037
49 (CH3CH2CH2NHs)Srl3 16 16 3 1 2.82 0.072
50 (C4OHs)FeBrs 22 10 2 8 0.28 0.037
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Decision Variables Objective function Values

# Chemical Formula A B X S Obj_E, Obj_E¢
1 (CH3CH2NH3)PI3 9 4 3 2 0.48 0.040
2 (C(NH2)3)EuBrs 15 31 2 2 Metal 0.025
3 (C20Hs):Gels 7 14 3 3 0.13 0.004
4 (NCaHg)PtBr3 19 38 2 6 Failure
5 (NH30H)Mgls 4 2 3 1 0.32 0.058
6 (CH3CH,NH3)FeBr; 9 10 2 1 Metal 0.082
7 (NCaHg)FeaClg 19 10 1 9 1.42 0.162
8 (C20Hs)PBr3 7 4 2 6 0.91 0.071
9 (C2NHe)Ybl3 5 33 3 8 2.22 0.000
10 (CsNH12)3Hf,Cl, 27 34 1 5 1.24 0.078
11 (CsN2Hs)aNbBrs 18 20 2 7 Metal 0.073
12 ((CH2)sNH,)Agls 10 24 3 1 Metal 0.021
13 ((CH3)2NH2)sPdBre 8 23 2 7 0.15 0.024
14 ((CH3)2CHNHs3)aNbBrg 13 20 2 7 Metal 0.055
15 ((CH3)2CHNH3)NiBr3 13 12 2 4 Failure
16 ((CH3)2NH2)HgBrs 8 40 2 4 0.55 0.005
17 (CH3CH2NH3)NbCl3 9 20 1 1 Metal 0.170
18 (C(CHs3)2CH>NH,)TaCls 20 35 1 4 Metal 0.018
19 (C2NHe)ZrBrs 5 19 2 8 1.35 0.061
20 (CH3NH3)Culs 2 17 3 6 Metal 0.023
21 ((CHs)2NH2)YbBrs 8 33 2 2 3.26 0.001
22 (C(CH3)2CH,NH,)TaCls 20 35 1 2 Metal 0.023
23 (CH3(CH2)3NH3)SbCl3 25 28 1 8 Metal 0.005
24 ((CH3)2CHNH3)sMg.Cly 13 2 1 5 3.57 0.011
25 ((CH2)3NH2)azrCls 10 19 1 7 Metal 0.055
26 (NH3NH2)Geals 3 14 3 9 0.81 0.012
- 27 (NH3OH)FeBrs 4 10 2 6 1.50 0.091
2" Gen.
28 ((CH2)sNH,)Agls 10 24 3 2 Metal 0.008
29 (CaNHio)2TaCly 17 35 1 3 135 0.116
30 ((CH3)2NH2)3PBr 8 4 2 5 Metal 0.064
31 (CHsC(NH2)2)Cdl3 11 25 3 2 0.64 0.233
32 (CaNH10)ZrBr3 17 19 2 4 Metal 0.022
33 (C20Hs)3V2Bry 7 8 2 5 Metal 0.079
34 (C(CH3)2CH2NH2)3Ni2Br7 20 12 2 5 1.10 -0.024
35 (C(NH,)3)Mols 15 21 3 2 Metal 0.137
36 (CH3CH2NH3)Mnl3 9 9 3 1 Metal 0.053
37 (NHsNH,)Mgls 3 2 3 6 0.55 0.047
38 (CaNH10)PtCl3 21 38 1 8 0.32 -0.090
39 (CH3C(NH_)2)BaBrs 11 29 2 6 2.62 0.001
40 ((CH3)2NHz)EuCl3 8 31 1 6 Failure
41 (CH3CH2CH2NHs)3RezCly 16 37 1 5 0.92 0.097
42 (C30H7)3Sn,Cly 12 27 1 5 0.93 -0.001
43 (NH3NH2)3V2l7 3 8 3 5 Metal 0.046
44 (CH3CH2NH3)Culs 9 17 3 8 Metal 0.026
45 (C3HaNS)4BaCls 26 29 1 7 Failure
46 (CH3CH,NH3)Nils 9 12 3 8 1.42 0.015
47 (C2NHs)aNblg 5 20 3 7 Metal 0.055
48 (NH3NH2)aSils 3 3 3 7 0.92 0.018
49 ((CH2)sNH,)Zrl3 10 19 3 6 Metal 0.085
50 (C30H7)Tm4Clg 12 32 1 9 Metal -0.027
51 (C2NHe)SrBrs 5 16 2 1 3.18 0.009
52 ((CH3)2CHNHs3)BaaBrs 13 29 2 9 2.62 0.049
53 (CHC(NH2)2)ScCls 11 6 1 1 Metal 0.043
54 ((CH3)2NH,)SmaBrs 8 30 2 9 1.48 0.000
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Decision Variables Objective function Values

# Chemical Formula A B X S Obj_E, Obj_E¢
1 (C(CH3)2CHaNH2)YbaClo 20 33 1 9 0.28 0.02
2 (C2NHeg)Inl3 5 26 3 8 Metal 0.01
3 ((CH3)2CHNH3)3Ni2l7 13 12 3 5 Failure
4 (C(NH2)3)SnBrs 14 27 2 8 0.96 -0.033
5 (CH(NH2)2)Znls 6 13 3 8 1.08 0.014
6 (CH3C(NH2)2)YI3 11 18 3 8 Metal 0.001
7 ((CH3)2NH2)aYbBrs 8 33 2 7 2.98 0.012
8 (C20Hs)aCols 7 11 3 7 1.41 0.119
9 ((CHs)3NH)Yals 14 18 3 9 Metal 0.026
10 (NH3NH)aGeCls 3 14 1 7 2.53 -0.010
11 (C20Hs)3YbaCly 7 33 1 5 3.02 0.014
12 ((CH3)2NH2)3Sb;Cly 8 28 1 5 Metal 0.037
13 ((CHs)2NH2)aVBrs 8 8 2 7 1.24 0.084
14 (CH3C(NH2)2)4CaBre 11 5 2 7 2.25 0.014
15 ((CHs):NH,)Inls 8 26 3 4 0.01 0.023
16 (CH(NH2)2)4BaCls 6 29 1 7 2.69 0.022
17 (C2NHg)3SmaCly 5 30 1 5 Metal 0.005
18 (C(CH3)2CHaNH2)2HCla 20 34 1 3 0.90 0.028
19 (CH3CH2NH3)VCl3 9 8 1 4 1.44 0.057
20 ((CHs)sNH)ZrCls 14 19 1 1 0.67 0.119
21 ((CH,)3NH,)GeBrs 10 14 2 8 1.40 -0.008
22 ((CH3)sNH)SbCl3 14 28 1 8 Metal -0.003
23 ((CH3)2NH2)VI3 8 8 3 8 Metal 0.024
24 (C(NH2)3)2GeBrs 15 14 2 3 1.17 -0.048
25 (C20Hs)SmBr3 7 30 2 6 Failure
26 ((CHs):NH2)YBr3 8 18 2 8 Metal 0.017
y 27 (C(NH2)3)aHfBrg 15 34 2 7 1.30 0.004
3" Gen.
28 ((CHs)oNH2)2AgBrs 8 24 2 3 Metal 0.011
29 (CH3CH2NH3)Gels 9 14 3 6 0.28 0.009
30 ((CH3)2CHNHs3)sY2Br7 13 18 2 5 Failure
31 (CaOHs)3TazCly 22 35 1 5 138 0.158
32 (C2NHg)YbBr3 5 33 2 4 2.93 0.008
33 (C(NH2)3)sFesly 15 10 3 5 1.42 0.047
34 ((CH3)2NH2)Srls 8 16 3 8 2.23 0.019
35 ((CH3)2CHNHs3)4TmBre 13 32 2 10 1.99 -0.021
36 ((CH3)2CHNH3)TmBrs 13 32 2 8 Metal -0.003
37 (C2NHs)sMnBrs 5 9 2 7 0.88 0.044
38 (C2NHg)aYbBrs 5 33 2 7 331 0.007
39 ((CHs)aN)TaCls 23 35 1 2 0.43 0.031
40 ((CHs)2NH2)FeBrs 8 10 2 2 0.88 0.021
41 (C30H7)AgBrs 12 24 2 1 Metal 0.032
42 (C2NHs)YI3 5 18 3 8 Metal 0.009
43 (CaNH10)TIBr3 17 41 2 6 0.59 -0.004
a4 (C2NHe)4CaBrs 5 5 2 7 3.30 0.006
45 ((CH3)2NHa)aHgls 8 40 3 10 0.37 0.011
46 ((CH3)2NH,)3Sils 8 3 3 3 0.41 0.036
47 (C3N2Hs)BaBrs 18 29 2 1 191 0.035
48 (NH3NH2)Srl3 3 16 3 6 231 0.019
49 (C2NHe)AgaBro 5 24 2 9 Metal -0.013
50 (C7H7)ReCls 31 37 1 4 Failure
51 (CaH11N2)HfCl3 29 34 1 2 1.21 0.067
52 (NH30H)Sils 4 3 3 8 0.18 0.091
53 (CH(NH,)2)Geals 6 14 3 9 0.82 0.008
54 (CH(NH2)2)CuBrs 6 17 2 6 Metal 0.005
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Decision Variables Objective function Values

# Chemical Formula A B X S Obj_E; Obj_E¢
1 ((CH3)2NH2)ZrBrs 8 19 2 6 Metal 0.084
2 (C30H5)Srls 12 16 3 2 2.25 0.004
3 (NH30H)SrBr3 4 16 2 4 2.73 0.030
4 ((CH3)2CHNH3)CoBr3 13 11 2 6 Failure
5 ((CH3)2CHNH3)4Mnls 13 9 3 7 0.99 0.046
6 (CH3C(NH2)2)Rhl3 1 22 3 6 Metal 0.024
7 (NHsNH2)Mgls 3 2 3 2 1.48 0.023
8 (C20Hs)YbBr3 7 33 2 2 2.73 0.013
9 (CaNH10)BaBrs 21 29 2 2 2.66 0.028
10 (CH3CH,NHs),SiCla 9 3 1 3 1.64 0.029
11 (CH3CH2NH3)CdBrs3 9 25 2 4 0.86 0.012
12 ((CHs)2NH,)Gels 8 14 3 6 0.66 0.012
13 (C30H7)Gels 12 14 3 4 0.20 0.019
14 ((CH3)2NH,)SiBrs 8 3 2 1 1.10 0.036
15 (CH3CH2NH3)SiBr3 9 3 2 2 0.97 0.036
16 (C20Hs)Mol3 7 21 3 4 Metal 0.163
17 ((CHs)2NH2)HfaBro 8 34 2 9 1.03 0.091
18 (NH30H)GeCl3 4 14 1 6 0.84 -0.010
19 ((CH3)2NH,)Sil3 8 3 3 4 0.88 0.066
20 ((CH2)sNH:)aFels 10 10 3 7 1.05 0.038
21 (NHsNH2)aScls 3 6 3 7 Metal 0.031
22 (CH3NH3)Bels 2 1 3 4 191 0.024
23 (C30Hy)aNiBre 12 12 2 7 1.45 0.035
24 (NCaHs)YbCl3 19 33 1 6 1.76 0.013
25 (NHsNH;)Sils 3 3 3 6 0.68 0.163
26 (C(NH2)3)WBr3 15 36 2 2 0.68 0.065
N 27 ((CHs)2CHNH3)CdBr3 13 25 2 2 1.86 -0.004
47 Gen.
28 (NH30H)2NiBrs 4 12 2 3 Metal -0.001
29 (CH(NH2)2)ZnBr3 6 13 2 4 218 0.007
30 (NHsNH2)aNils 3 12 3 7 0.97 0.009
31 ((CH3)3NH)TaBr3 14 35 2 2 Metal 0.087
32 (CH(NH2)2)sW;Br 6 36 2 5 Metal 0.204
33 ((CH3)sNH)Snl3 14 27 3 4 0.47 0.003
34 (CH(NH2)2)AsBrs 6 15 2 6 Failure
35 ((CH3)2CHNH3)GeBrs 13 14 2 6 1.20 0.014
36 ((CH3)2CHNH3)SnCl3 13 27 1 2 2.21 0.014
37 ((CH2)sNH2):Gels 10 14 3 3 0.22 0.010
38 ((CH3)2CHNH3)ZnBr3 13 13 2 1 2.07 0.005
39 (NH3NH:)Bels 3 1 3 2 2.22 0.019
40 ((CH3)sNH)sSil3 14 3 3 4 0.92 0.044
41 (CH3CH2NH3)CdCl3 9 25 1 1 1.78 0.008
42 ((CH3)3NH)4SmBrs 14 30 2 10 1.59 -0.011
43 ((CH2)sNH2)Snls 10 27 3 8 0.55 -0.004
44 (CH3CH2NH3)3Y2Br7 9 18 2 5 Metal 0.033
45 (C20Hs),GeBra 7 14 2 3 0.68 0.001
46 (C2NHg)aWls 5 36 3 10 0.35 0.082
47 (C2NHe)aGeClg 5 14 1 7 2.29 -0.002
48 ((CH3)2CHNHs)4BaBrs 13 29 2 7 2.95 0.004
49 (CH3CH2NH3)Nil3 9 12 3 4 1.30 0.025
50 (C(NH2)s)Inl3 15 26 3 8 Metal -0.008
51 ((CH2)sNH2)aPdls 10 23 3 7 0.62 0.021
52 ((CH3)2NH2)MnBrs 8 9 2 4 0.93 0.057
53 (C(NH2)3)aAsBre 15 15 2 7 Failure
54 (CH(NH2))Gels 6 14 3 4 0.75 0.002
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Decision Variables Objective function Values

# Chemical Formula A B X S Obj_E Obj_E;¢
-8 |

1 ((CH3)2NH2)Gels 8 14 3 2 1.18 0.001
2 (NH3NH:)CdCls 3 25 1 8 1.32 -0.007
3 (CaNHe)Znl3 5 13 3 6 1.07 0.005
4 ((CH3)2NH2)Agls 8 24 3 8 Metal 0.001
5 (CH3CH,NH3)SmBrs 9 30 2 6 Metal 0.023
6 (C20Hs)aznls 7 13 3 7 1.58 0.006
7 (CaNH10)BaBrs 17 29 2 6 1.80 0.023
8 ((CH3):NH2)2PtCla 8 38 1 3 0.92 0.031
9 (C(NH2)3)sTmBrs 15 32 2 10 1.03 -0.031
10 ((CH3)2CHNH3)aSrls 13 16 3 7 2.20 0.010
11 (CH(NH2)2)sZn;Br7 6 13 2 5 1.60 0.015
12 (C(NH2)3)SnBr3 15 27 2 4 1.22 -0.043
13 ((CH3)sNH)SnBrs 14 27 2 8 1.22 -0.012
14 ((CH3)3NH),GeBre 14 14 2 3 1.29 0.000
15 ((CH3)2NH2)aNbBrs 8 20 2 7 Metal 0.073
16 ((CH2)sNH2)CdBrs 10 25 2 2 1.69 0.004
17 (NH3OH)4Plg 4 4 3 10 0.20 0.089
18 (CsNHi2)2HfCls 27 34 1 3 1.14 0.062
19 (C(CHs3)2CH2NH2)SmCls 20 30 1 8 Metal -0.074
20 (CH3C(NH2)2)2CdBra 11 25 2 3 1.84 -0.019
21 (CH3CH2CH2NH3)2TmCls 16 32 1 3 Metal 0.026
22 ((CH3)2NH2)3Gezly 8 14 3 5 0.55 0.015
23 (C(NH2)3)PtCl 15 38 1 8 0.27 0.015
24 ((CH3)2CHNHz3)Agl3 13 24 3 2 1.43 -0.006
25 ((CH3):NH2):Mola 8 21 3 3 Metal 0.146
26 ((CH3)2CHNH3)3Sb2Br 13 28 2 5 Failure

27 ((CH3),CHNH3),GeBra 13 14 2 3 1.38 -0.009

5" Gen.

28 (CH3CH;NH3)sCd,Bry 9 25 2 5 0.32 0.015
29 (CH3C(NH_)2)2Bels 11 1 3 3 1.41 -0.015
30 ((CH3),CHNH3)aRhBrs 13 2 2 7 1.13 0.018
31 (CH3CH2CH,NH3)BaBrs 16 29 2 2 2.80 0.007
32 ((CH,)sNH,)BaBrs 10 29 2 2 2.67 0.032
33 (CH3CH2NH)Snl3 9 27 3 1 0.10 0.708
34 (CH3CH;NH3)Nb4Bry 9 20 2 9 1.41 0.084
35 ((CH3)2NH,)4PtBrs 8 38 2 7 0.25 0.018
36 (C30H7)SnCl3 12 27 1 2 1.55 0.008
37 ((CH3)2CHNH3)3Sn,Cly 13 27 1 5 Failure

38 (C3N2Hs)YBrs 18 18 2 1 Metal 0.076
39 ((CH3)2NH,)TmBr3 8 32 2 6 Metal 0.011
40 (CaNHio)YbCls 21 33 1 6 3.41 0.016
2 ((CH2)sNH2)4AgBrs 10 24 2 7 Metal 0.021
42 (C(NH2)s)Gel 15 14 3 2 0.95 -0.017
43 ((CHs)sNH)Gels 14 14 3 6 0.66 -0.001
44 (NH3OH);Sils 4 3 3 3 0.76 0.076
45 (CH3CH;NH3),Gels 9 14 3 3 0.28 0.009
46 (NH3NH;):AsClg 3 15 1 7 0.60 0.019
47 ((CHs)sNH)Snl3 14 27 3 8 0.67 -0.003
48 (C30H7)TaBrs 12 35 2 4 1.05 0.112
49 ((CH2)sNH2)Snl3 10 27 3 4 0.59 0.008
50 ((CH2)sNH2)2SnBrs 10 27 2 3 0.70 -0.002
51 (CH3CH,NHs3)FeBrs 9 10 2 3 132 0.043
52 (NH3NH2)Asalo 3 15 3 9 0.98 0.084
53 (C4OHs)2HfCla 2 34 1 3 137 0.066
54 ((CH2)sNH,)TIBr; 10 4 2 4 0.33 0.010
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Table S5. The deserted entries (marked in red font) from all ‘A’-site molecule and ‘B’-site atom

candidates, which were used for NSGA-II but not for the ensuing NSGA-III.

Diserted entries

‘A’-site ‘B’-site

NHa Be
CHsNH3 Mg
NH3NH: Si
NH3OH P
C2NHe Ca
CH(NH2)2 Sc
C20Hs Ti
(CHs)2NH: Vv
CH3CH2NH3 Mn
(CH2)3NH: Fe
CHsC(NH2)2 Co
C30H7 Ni
(CHs)2CHNH3 Zn
(CHs)sNH Ge
C(NH2)3 As
CH3CH2CH2NH3 Sr
CaNHz1o Cu
C3N2Hs Y
NCsHs Zr
C(CH3)2CH2NH: Nb
CaNH10 Mo
C40Ho Rh
(CHs)aN Pd
(CHs)2(CH2)2NH2 Ag
CH3(CH2)3NH3 cd
C3HaNS In
CsNH12 Sn
CsOH11 Sb
CsH11N2 Ba
NH(CH2)3S Sm
C7H7 Eu
C(CHs)NH3 Tm
CsNHus Yb
CsOHa13 Hf
Ta

w

Re

Pt

Au

Hg

Tl

Bi
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Table S6. The decision variable and objective function values for all the entries belonging to the 1°t ~ 5%

generations for NSGA-III.

Decision Variables

Objective function Values

# Chemical Formula A B X S Ox oy 0z Obj_E, Obj_E¢ Obj_me/n*
1 (C20Hs)Sbls 7 11 3 8 30 7 14 1.43 0.064 1.35
2 (CaNH10)CdBr3 17 8 2 6 26 4 10 0.90 0.011 0.84
3 ((CH3)2CHNHs)SiBrs 13 3 2 4 28 35 6 failure
4 ((CH3)2NH2)4TmBre 8 13 2 10 34 2 2 1.45 0.009 3.75
5 ((CH3),CHNHs)sGels 13 6 3 7 31 23 13 1.42 0.009 22.67
6 ((CH3)sNH),GeBrs 14 6 2 3 36 7 29 1.50 0,012 9.80
7 (NH3NH,),Gels 3 6 3 3 13 1 33 0.42 0.008 0.27
8 (CH3CH2NH3)sGeBrg 9 6 2 7 34 4 8 1.96 0.007 33.94
9 ((CH3)2NH2)Sils 8 3 3 2 25 1 13 0.75 0.037 574
10 ((CH2)sNH2)2Gels 10 6 3 3 8 34 10 021 0.005 0.66
11 ((CH3)2CHNH3)GeBrs 13 6 2 1 10 26 23 139 -0.013 0.23
12 (CH(NH2)2)Inls 6 9 3 6 33 1 1 139 0.008 127
13 ((CH3)2NH2)AgBrs 8 7 2 1 18 32 29 Metal 0.025 -
14 ((CH2)sNH2)Snl3 10 10 3 4 19 33 19 0.40 -0.003 1.61
15 ((CH3)2CHNH3)GeBrs 13 6 2 4 7 36 17 1.66 -0.004 6.78
16 (CH3CH2NH3)3Gel7 9 6 3 5 5 35 22 0.22 0.001 3.03
17 ((CH3)3NH)SnBr3 14 10 2 6 32 17 30 0.65 -0.016 0.33
18 ((CH3)2CHNHs),InCla 13 9 1 3 12 26 31 Metal 0.012 .
19 ((CHs):CHNHs)sHICls 13 15 1 7 34 4 20 1.44 0.020 33.68
20 (C(NH2)3)3Sn;Br7 15 0 2 5 ) 2 8 0.12 -0.039 0.36
21 (CHsC(NH2):)Inls 1 9 3 1 11 36 25 Metal 0.001 .
22 ((CH3)2CHNH3)InBr3 13 9 2 2 30 13 11 0.34 -0.003 1.63
23 (C20Hs)GeBrs 7 6 2 4 3 36 19 0.74 -0.004 6.59
24 (NC4Hs)aTmBrs 19 13 2 10 4 30 32 1.15 0.014 68.79
. 25 (CH(NH2)2)Gels 6 6 3 8 24 31 10 0.47 0.004 1.66
1* Gen.
26 (C30H7)3Sb,Cly 12 11 1 5 33 4 10 Metal 0.032 -
27 (NH3NH.)Gels 3 6 3 2 6 5 29 0.40 0.013 0.52
28 ((CH3).CHNH3)BaBrs 13 12 2 2 36 10 2 2.56 0.014 1.64
29 (CaNH1o)SbCls 17 o1 1 4 26 2 26 Metal 0.053
30 (NH30H)Gels 4 6 3 6 1 31 26 0.09 0.029 1.99
31 (C(NH2)3)Snl3 15 10 3 8 23 2 26 0.27 -0.014 1.65
2 ((CH3)2CHNH3),InBra 13 9 2 3 7 35 2 Metal 0.008 .
33 ((CH3)2CHNH3)Agl3 13 7 3 2 17 25 25 failure
34 (CH3C(NH2)2)2SiCla 11 3 1 3 19 17 31 1.39 0.017 3.25
35 (CH3C(NH2)2)2CdBra 11 8 2 3 1 25 29 1.12 -0.006 9.81
36 (CH3CH2NH3),Cdls 9 8 3 3 5 17 16 0.36 0.138 7.74
37 ((CH3).CHNH3)Gels 13 6 3 6 21 24 23 0.51 -0.00007 3.01
38 (C20Hs)sInals 7 9 3 5 35 2 2 Metal 0.016 .
39 ((CH2)3NH,)InCl3 10 9 1 8 35 15 8 1.27 0.009 8.08
40 ((CHs):CHNH3)SnBrs 13 0 2 10 32 1 9 1.79 0.001 12.60
41 ((CH3)2CHNH3)YbCl3 13 14 1 6 32 6 23 3.25 0.017 18.25
42 (CH3CH2NH3)2Nils 9 5 3 3 28 29 6 Metal 0.023 -
43 (C30H7)Sbls 12 11 3 6 34 2 13 1.06 0.041 12.97
44 ((CH2)sNH2)CdCls 10 8 1 4 3 5 20 1.97 0.007 12.38
45 ((CHs):CHNHs)BaBrs 13 12 2 6 1 31 1 2.83 0.007 1079
46 (CH(NH2)2)InBrs 6 9 2 6 5 36 24 0.48 -0.006 2.80
47 (CH(NH2)2)aTmls 6 13 3 7 34 3 30 0.66 0.009 150.00
48 (CH3CH2NH3)GeBrs3 9 6 2 8 3 35 20 1.28 -0.015 0.54
49 (CH3CH2NHs)Gels 9 6 3 6 35 4 34 0.26 0.001 1.25
50 ((CHa)sNH2)SnBrs 10 10 2 8 31 1 12 0.72 0.010 0.962
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Decision Variables

Obijective function Values

# Chemical Formula A B X S fx Oy 0z Obj_E; Obj_Es¢ Obj_me/mn*
1 ((CHs)2NH2)SnCls 8 10 1 6 21 4 22 1.24 -0.011 0.70
2 (CH3C(NH2)2)sMnal7 11 4 3 5 21 21 30 1.29 0.039 1.91
3 ((CHs)2NH2)InCls 8 9 1 2 20 2 29 1.04 -0.008 3.79
4 ((CH2)sNH2)GeBrs 10 6 2 6 35 4 32 0.97 -0.017 2.94
5 (CHsC(NH2)2)Inl3 11 9 3 6 3 34 21 118 -0.009 167
6 ((CH3)2CHNH3)ShCl3 13 111 4 19 14 27 Failure
7 ((CHs)2CHNHs)SbBr3 13 11 2 4 31 6 4 Metal 0.018 N
8 ((CHs)2NH2)sGeals 8 6 3 5 12 33 2 0.28 0.007 0.49
9 ((CHs)2CHNHs)NiCl3 13 5 1 4 20 29 20 Failure
10 (C20Hs)3Ag2Br7 7 7 2 5 5 36 20 Metal 0.008 -
11 ((CH2)sNHa)AgBr 10 7 2 6 18 33 9 Metal 0.000 -
12 ((CH3),CHNH3)SnBr3 13 10 2 2 5 31 26 1.47 -0.009 6.45
13 ((CHs)2NH2)snBr 8 9 2 5 25 15 2 0.44 0.006 48.08
14 ((CH3)2CHNH3)TmCl3 13 13 1 6 27 16 24 Metal 0.019 -
15 ((CH2)3NH3)InBr3 10 9 2 2 20 16 12 0.06 -0.001 3.08
16 (NH30H)GeBr3 4 6 2 6 9 32 28 0.45 0.014 1.48
17 (C30H7)SbBr3 12 11 2 6 29 4 12 1.31 0.001 6.85
18 (C20Hs)3GezBr7 7 6 2 5 6 26 16 0.49 -0.011 0.77
19 (C20Hs),SnBra 7 10 2 3 13 16 15 0.09 0.001 0.27
20 ((CHs)2NH2)2Snls 8 10 3 3 21 11 23 0.09 0.003 2.84
21 (C2NHs)2Gela 5 6 3 3 10 31 27 0.14 0.004 0.81
22 ((CH2)3NH2)3Geals 10 6 3 5 7 28 16 0.04 0.003 0.79
23 (CH3C(NH2)2)25nBrs 1 10 2 3 1 36 10 0.38 -0.010 0.70
24 (C20Hs)3Gealy 7 6 3 5 3 36 21 0.14 0.005 1.02
25 (CH3CH2NH3)3Nial7 9 5 3 5 28 29 6 Metal 0.029 -
26 ((CH3)2CHNH3)aSnCls 13 10 1 7 35 9 10 191 -0.003 16.33
2 Gen. 27 (CH3CH2NH3)aSnBrs 9 10 2 10 33 1 16 1.74 0.009 11.60
28 ((CH3)2CHNH3)3Sn,l7 13 10 3 5 6 29 26 0.13 -0.002 4.48
29 (CH3C(NH2)2)2Cdla 11 8 3 3 4 25 28 0.66 0.117 1.51
30 (CHsC(NH2)2)Cdls 1 8 3 4 1 31 9 0.50 0.232 0.96
31 (CH3C(NH2)2)2SbBra 1 o1 2 3 1 31 12 Metal 0.006 -
32 (C30OH7)3Sn2Brsy 12 10 2 5 33 12 14 0.40 -0.009 0.21
33 (C30H7)SnBrs3 12 10 2 6 35 7 18 0.29 -0.010 2.25
34 (NH30H)GeBr3 4 6 2 4 19 17 31 1.04 0.001 2.61
35 (C30H7)3Gealy 12 6 3 5 34 5 18 0.18 0.003 0.59
36 ((CHs)2CHNHs)Inls 13 9 3 a4 21 23 21 Failure
37 (C30H7)SnBr3 12 10 2 2 28 23 25 1.19 -0.007 2.69
38 ((CHs)2CHNH3)InBrs 13 9 2 2 36 10 2 0.10 -0.004 2.74
39 (CHC(NH2)2)SnCls 1 10 1 s 33 9 9 1.02 0,013 074
40 (C20Hs)Gels 7 6 3 8 17 33 10 0.44 0.002 1.28
41 ((CHa)sNHa)alnls 10 9 3 3 25 21 25 Metal 0.011 -
) ((CHs)2NHa)3Ge2Br 8 6 2 5 9 23 25 0.71 -0.005 0.76
43 (CH3CH2NH3).Gels 9 6 3 3 28 31 9 0.22 0.002 0.49
44 (CH3C(NH2)2)aTmBrs 11 13 2 10 33 2 15 0.92 -0.013 80.41
45 (C20Hs)InBr3 7 9 2 4 35 3 12 0.61 0.017 10.66
46 ((CH3):NH2)aCdls 8 g 3 7 34 2 15 1.20 0.080 1.40
47 ((CH2)sNH2)GeBrs 10 6 2 8 4 35 19 1.39 0.017 7.56
48 ((CHa)sNHa)aYbls 0 14 3 7 28 30 11 223 0.008 7.49
49 (CH3C(NH>)2)aGeBrs 11 6 2 7 32 3 13 1.74 -0.001 9.25
50 (C2NH6)GeBr3 5 6 2 6 2 31 20 0.73 -0.022 1.72
51 ((CH3)2CHNHs)AgBr3 13 7 2 2 14 25 26 1.40 0.006 5.93
52 (CHsC(NH2)2)Agls 11 7 3 4 1 36 7 Metal 0.003 N
53 ((CH2)sNH2)5Cd2Br 10 8 2 5 25 16 9 0.82 0.012 10.26
54 ((CH3)2CHNH3)SnCl3 13 10 1 6 33 10 8 1.53 -0.011 2.74
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Decision Variables

Objective function Values

# Chemical Formula A B X S 0x Oy 0z Obj_E, Obj_Es Obj_me/n*
1 (CH3CH2NH3)4CdCls 9 8 1 7 14 21 16 2.16 0.013 52.30
2 (C20Hs).Gela 7 6 3 3 7 31 26 0.17 0.004 0.55
3 (CH3CH2NH3)CdCl3 9 8 1 6 21 4 29 1.06 0.008 6.13
4 (CH3CH2NHs)Inl3 9 9 3 1 5 17 14 Metal 0.012 -

5 ((CHs)2CHNH3)sGe;Brs 13 6 2 s 5 34 13 141 -0.007 12.99

6 (C20Hs)Gels 7 6 3 4 25 2 13 0.40 0.010 0.60

7 (CHsC(NHa)2)Snls 11 10 3 4 31 18 28 0.66 0.022 129

8 ((CH2)3NH2)3Ag2Br7 10 7 2 5 31 22 14 Metal 0.012 -

9 (C(NH2)3)aSnCls 15 10 1 7 34 6 10 2.22 0.389 108.75
10 (CH3C(NH2)2)Gels 1 6 3 4 9 13 18 0.87 0.324 274
11 (CH3C(NH2)2)3Sn2Br7 11 10 2 5 28 3 15 0.22 -0.014 4.06
12 (C20Hs)3Gezl7 7 6 3 5 5 17 16 0.25 -0.0003 0.57
13 (C30H7)sIn2Brz 12 9 2 5 9 24 2 1.24 0.007 15.43
14 ((CH3)2CHNH3)SNnBr3 13 10 2 4 9 20 13 1.40 -0.004 22.39
15 (C30H7)SnBr3 12 10 2 4 24 11 23 1.01 -0.00036 0.93
16 ((CH3):NH2)sGealy 8 6 3 5 20 2 26 0.15 0.008 0.65
17 (CHC(NH,))sAg:Brs 1 7 2 5 17 32 2 Metal 0.020 B
18 (C20Hs)InCl3 7 9 1 6 24 3 7 0.32 -0.002 1.99
19 (CH3C(NH2)2)aInBrs 1 9 2 10 33 1 7 021 0.002 14.05
20 (C:NHg)sAg:Bry 5 7 2 5 23 25 27 Metal 0.007 B
21 ((CH3)2NH2)2CdBra 8 8 2 3 28 28 24 0.48 0.007 1.62
2 (CH3C(NH2)2)Gels 1 6 3 6 9 18 25 038 -0.013 0.54
23 (CH3C(NH>)2)SnBr3 11 10 2 8 34 4 19 0.94 -0.017 0.73
24 (CH3CH2NH3)CdBr3 9 8 2 6 35 4 25 0.91 0.004 1.33
25 (C,0Hs)Gels 7 6 3 6 29 20 5 0.14 0.002 0.28
26 (CHC(NH2)2)TmBrs 11 13 2 8 2 23 12 Metal 0,013 :
27 (C20Hs)InBrs 7 9 2 6 12 33 24 0.55 -0.001 6.16

3 Gen.

28 (C20Hs)GeCl3 7 6 1 4 23 15 33 1.83 -0.014 3.43
29 (CH3CH2NH3)4InClg 9 9 1 7 10 13 12 0.84 0.009 9.39
30 ((CHs)CHNHs)sSn:Bry 3 10 2 5 35 5 8 045 -0.0004 137
31 (C20Hs)AgBr3 7 7 2 4 24 20 22 1.44 0.009 7.95
2 ((CHs)2NH2)SnBrs 8 10 2 8 17 14 9 1.01 -0.009 2.18
33 (NH30H).Gels 4 6 3 3 13 12 21 0.43 0.035 0.24
34 ((CH3)2CHNH3),Gels 13 6 3 3 32 16 18 0.51 0.003 11.57
35 ((CH3)sNH)SnCls 14 10 1 6 31 11 29 1.24 -0.018 3.31
36 (C20Hs)Sils 7 3 3 8 17 33 10 0.22 0.045 1.11
37 ((CHs)2NH2)GeBrs 8 6 2 6 5 33 13 1.02 -0.013 8.89
38 (C30H)Inl3 12 9 3 4 23 19 18 0.32 0.008 5.83
39 (C20Hs)Snl3 7 10 3 6 30 2 16 0.24 -0.003 0.28
40 (C20Hs)AgBrs 7 7 2 3 1 13 9 Metal 0.004 :
41 ((CH3)2CHNH3)3Yb,Cl7 13 14 1 5 29 11 22 3.62 0.016 5.90
a2 ((CHa)sNH2)Gels 0 6 3 6 35 4 2 031 -0.005 0.51
43 (CH3C(NH2))SbBrs 1 11 2 6 25 15 13 117 -0.007 1.94
44 (CH3C(NH2)2)SbCl3 11 11 1 6 26 13 21 0.79 -0.002 4.95
45 (C30H7)3Snal7 12 10 3 5 18 13 19 0.51 -0.003 0.58
46 ((CH2)sNH2)alnls 10 9 3 7 17 27 21 0.50 0.009 9.29
47 (NH3NH;).Cdls 3 8 3 3 13 1 33 Failure

48 (NH3NH,).Gels 3 6 3 3 19 1 33 0.34 0.011 0.23
49 (CH3CH2NHs)2Inla 9 9 3 3 7 30 20 Metal 0.014 -
50 (CH(NH2):)Inls 6 9 3 4 33 1 1 1.19 0.026 3.54
51 (C20Hs)SnBrs 7 10 2 2 18 22 23 1.31 -0.006 2.26
52 (CH3C(NHa)2)TmaBro 11 13 2 9 33 2 15 Metal -0.054 -
53 (CH3C(NH2)2)Inl3 11 9 3 6 32 21 22 1.04 -0.010 3.61
54 (CH3CH2NH3)InCl3 9 9 1 6 22 25 10 0.26 -0.004 6.79
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Decision Variables

Objective function Values

# Chemical Formula A B X S ox oy 0z Obj_E, Obj_E¢ Obj_me/n*
1 ((CH3)2CHNH3)Inls 13 9 3 6 34 3 9 0.79 0.006 118
2 (C20Hs)Gels 7 6 3 4 33 2 27 0.59 0.006 1.68
3 ((CH2)sNH2)Agl3 10 7 3 4 2 35 2 1.29 0.019 9.02
4 (CH3CH2NHs)Gels 9 6 3 6 4 29 16 0.33 0.0003 0.84
5 ((CH3)2CHNHs)TmBrs 13 13 2 2 36 10 2 Metal -0.019 -
6 (C2NHe)Inls 5 9 3 6 33 1 1 1.42 -0.0004 5.54
7 ((CH2)sNH2)Gels 10 6 31 1 36 18 0.10 -0.030 0.24
8 (CH3C(NH2))CdCl3 1 8 1 4 18 13 25 2.05 -0.014 2.86
9 (CH3CH2NHs)Snls 9 10 3 2 23 14 29 0.72 -0.010 1.74
10 ((CH3)2CHNHs)AgBrs 13 7 2 2 15 25 25 139 0.007 6.38
11 (CH3C(NH2)2)SnCl3 11 10 1 4 21 13 24 1.66 -0.009 8.94
12 (CH3CH2NH3)3Sn2l7 9 10 3 5 17 29 13 0.86 0.001 0.08
13 (C2NHe)GeBr3 5 6 2 4 5 26 17 1.47 -0.007 5.27
14 ((CH3).CHNH3)Sblz 13 11 3 6 8 27 23 1.48 0.049 2.74
15 ((CHs)2CHNH3)Snl3 13 10 3 8 18 23 21 0.50 -0.006 0.41
16 (CH3C(NH2)2)Snls 11 10 3 1 19 35 25 0.42 -0.015 0.07
17 ((CHs)2CHNHs)sCdaBr 13 8 2 s 33 2 21 1.42 0.003 5.23
18 (C(NH:)s)Gels 15 6 3 8 23 2 26 0.65 -0.007 1.90
19 (CH3C(NH2)2)Gels 1 6 3 4 7 34 20 0.65 0,012 1.95
20 (NH30H).Gels 4 6 3 3 18 16 31 0.43 0.032 0.25
21 ((CH2)3NH,)Gels 10 6 3 2 14 32 22 0.62 -0.002 0.65
2 ((CHs)2NH2)SnBrs 8 10 2 6 34 5 10 0.50 -0.007 1.08
23 ((CHa)sNH:)Gels 10 6 3 4 20 4 24 0.92 0.011 6.19
24 (CH3C(NH2)2)2Cdla 11 8 3 3 11 22 18 0.71 0.128 3.61
25 (CH3CH2NH3)sInzl7 9 9 3 5 4 22 21 Metal 0.012 -
26 (CH(NH2)2),AgBrs 6 7 2 3 33 2 10 Metal 0.005 .
27 (C(NH2)3)sSn;Br 15 10 2 s ) 2 6 031 -0.044 0.26
4™ Gen.
28 ((CHs):CHNHs)sBasCly 13 12 1 s 32 12 20 Failure
29 ((CH2)sNH2)sGe2Br 10 6 2 s 13 11 17 0.79 -0.007 0.54
30 ((CH3).CHNH3)CdBr3 13 8 2 2 18 19 8 1.65 0.006 6.78
31 ((CH3)2CHNHs)Agl3 13 7 3 2 16 25 26 Failure
2 ((CH3)2NH2)GeBrs 8 6 2 2 17 18 31 1.96 -0.018 8.15
33 (CH3CH2NH3)3Sn;Br7 9 10 2 5 13 16 18 0.27 -0.008 1.14
34 (CH3CH2NH3)Agls 9 7 3 4 26 33 21 1.49 0.018 8.74
35 (C(NH2)3)aSnBrs 15 10 2 7 28 17 18 1.76 -0.035 2.50
36 (C30H7)Snls 12 10 3 6 24 30 25 0.37 -0.011 1.86
37 (CH3CH2NH3):Gels 9 6 3 3 20 29 16 0.14 0.008 1.87
38 (C2NHs)2CdBrs 5 8 2 3 35 1 22 1.30 -0.004 18.97
39 ((CH3).CHNH3)GeCls 13 6 1 6 24 19 9 2.10 -0.026 3.35
40 ((CHs):CHNHs)GeBrs 13 6 2 6 9 20 2 121 0.012 417
41 (NH30H),GeBrs 4 6 2 3 19 17 31 0.11 0.013 0.33
a2 ((CH2)sNH2)CdBr3 10 8 2 6 1 8 2 0.82 0.004 0.76
43 ((CH3)sNH)GeBr3 14 6 2 6 32 17 30 1.27 -0.019 1.51
44 ((CH2)sNH2)SnCl3 10 10 1 6 33 10 8 1.14 -0.015 2.00
45 (CH3CH2NH3),GeBrs 9 6 2 3 13 29 19 0.59 -0.005 3.44
46 (C2NHe)2Cdl4 5 8 3 3 20 11 21 0.11 0.166 2.03
47 (NH30H)Gels 4 6 3 3 10 12 21 0.44 0.029 0.98
48 (NC4Hs)2SnCla 19 10 1 3 34 6 29 0.48 -0.005 8.70
49 (C20Hs)3Gezl7 7 6 3 5 8 17 16 0.08 0.004 3.34
50 (CHC(NH2):)Gels 1 6 3 6 9 18 2 0.41 0,014 2.08
51 ((CH3):NH2)Snl3 8 10 3 6 31 9 26 0.09 0.002 138
52 (CH3CH2NH3)InBr3 9 9 2 4 18 18 24 0.14 0.007 5.38
53 (C20Hs)3Snalz 7 10 3 5 32 3 10 0.93 -0.003 0.23
54 (C30H7)aSnBrs 12 10 2 7 35 7 18 1.29 0.005 9.23
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Decision Variables

Objective function Values

# Chemical Formula A B X S x Oy 0z Obj_E, Obj_E¢ Obj_men*
1 ((CH3),CHNHs)Cdl3 13 8 3 2 34 16 20 0.82 0.204 3.54
2 ((CH2)sNH2)2Gela 10 6 3 3 1 25 17 031 0.004 0.62
3 (CH3CH2NH3s)Snl3 9 10 3 6 17 29 13 0.30 -0.005 114.26
4 (C2NHe)2AgBra 5 7 2 3 25 5 15 Metal 0.008 -
5 ((CH3)2CHNHs)2SnBrs 13 0 2 3 16 12 27 0.48 -0.004 0.86
6 (C30H7),CdBrs 12 8 2 3 22 23 22 1.37 0.006 9.14
7 (C(NH2)s)SbBrs 15 11 2 s 20 15 19 118 -0.043 0.20
8 ((CH3)2CHNH3)GeBrs 13 6 2 s 4 34 4 131 -0.014 0.56
9 ((CH3)2CHNH3)2SnCls 13 10 1 3 19 15 26 1.35 -0.007 24.52
10 (C20Hs)Snl3 7 10 3 6 32 3 10 0.23 -0.004 0.45
11 ((CH3),CHNH3)sNils 13 5 3 7 30 2 12 1.00 0.016 72.31
1 (CH3C(NH2)2)Inl3 1 9 3 2 12 25 28 0.75 0,011 254
13 (CH3C(NH2)2)3Cd2l7 11 8 3 5 5 32 9 0.54 0.165 2.85
14 ((CH3):NH2)sGealy 8 6 3 s 17 8 21 0.18 0.011 0.66
15 (C20Hs),Gela 7 6 3 3 24 28 13 0.08 0.001 0.92
16 ((CH3):NH2)Gel 8 6 3 4 11 16 26 0.79 0.021 3.18
17 ((CH2)sNH2)GeBrs 10 6 2 2 14 21 18 165 -0.015 2.66
18 (CH3C(NH2)2)InBr3 11 9 2 2 36 17 16 0.04 -0.007 2.66
19 ((CH2)sNH2)2Snla 10 0 3 3 20 33 14 0.34 -0.003 1.56
20 ((CH3)2CHNH):SiBra 13 3 2 3 28 35 6 138 0.012 185
21 ((CH3)2CHNH3),CdBrs 13 8 2 3 12 21 24 1.89 -0.004 0.89
22 (C2NHe)Gels 5 6 3 2 18 37 29 0.51 -0.002 1.67
23 (CH3CH2NH3)3Sn2l7 9 10 3 5 7 35 2 0.48 -0.004 0.29
24 (CHsC(NH2)2)sGeals 1 6 3 s 27 20 17 0.19 -0.006 1.29
25 (CH3CH2NH3)Nil3 9 5 3 1 24 29 20 Metal 0.023 -
26 ((CH3).CHNH3)Gels 13 6 3 8 18 17 16 0.84 0.003 4.69
27 (NH3NH.)Gels 3 6 3 2 13 1 33 0.52 0.008 1.59
5t Gen.
28 (NH30H)Gels 4 6 3 4 12 23 30 0.41 0.015 1.02
29 (C30H7)GeBrs 12 6 2 4 31 15 26 1.18 -0.006 11.76
30 (CH3C(NH>)2)Gels 11 6 3 2 22 29 17 0.80 -0.011 4.72
31 (C20Hs),GeBrs 7 6 2 3 20 8 27 0.75 -0.010 0.87
32 (NH30H)2Snls 4 10 3 3 13 22 25 0.66 0.029 0.17
33 (CH3CH2NH3)3Ge2Bry 9 6 2 5 10 29 12 0.48 -0.004 1.56
34 (C20Hs)3Gealy 7 6 3 5 16 18 30 0.06 0.003 1.84
35 ((CH3).CHNH3)Gels 13 6 3 4 36 3 1 0.40 0.013 3.21
36 (CH3CH2NH3)3Ge;zBry 9 6 2 5 9 16 11 0.68 -0.011 1.25
37 ((CHs)2CHNHs)4ShBrs 13 11 2 7 2 35 27 0.46 0.006 20.95
38 ((CHs).CHNHs)GeCls 13 6 1 6 23 19 9 210 0.024 226
39 (CH3CH2NH3)2Snl4 9 10 3 3 5 17 16 0.20 -0.002 0.52
40 (CH3C(NH2)2)25nls 11 10 3 3 18 19 9 0.06 -0.015 0.82
41 (C30H7)Snl3 12 10 3 6 18 5 22 0.20 -0.010 0.36
o (CH5C(NH2)2)AgCls 1 7 1 4 1 15 20 132 0.016 1.40
43 ((CH3)2CHNH3)SNnBr3 13 10 2 4 32 2 14 1.29 -0.002 8.10
44 ((CHs)sNH)GeCls 14 6 1 6 24 19 9 2.03 -0.028 572
45 ((CHs)2NH:)sGeBrs 8 6 2 s 9 23 2 0.54 -0.004 1.26
46 (C20Hs):Gela 7 6 3 3 5 28 17 0.15 0.005 0.47
47 (C(NH2)3)Snls 15 10 3 8 25 2 2 0.28 -0.009 1.79
48 (C20Hs)3Ag2Br7 7 7 2 5 22 14 10 Metal 0.009 -
49 (CH3C(NH2)2)25nBra 11 10 2 3 24 18 21 0.75 -0.016 2.16
50 (C20Hs)GeCl3 7 6 1 4 6 24 3 1.81 -0.014 23.45
51 ((CH3)3NH)Snl3 14 10 3 4 30 18 25 0.47 0.004 7.44
52 (C20Hs)Snl3 7 10 3 6 21 9 17 0.36 -0.005 2.36
53 ((CH2)sNH2)Agl3 10 7 3 2 6 35 20 Metal 0.009 -
54 (CH3C(NH:))AgBrs 1 7 2 s 35 11 5 151 -0.007 421
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