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TABLE S1: Distance to the convex-hull (FEhu in eV), formation energy Zrs;Clg 0.017 -2.13 055 0.7 21 -0.162
(Ftorm in V), indirect band gap (Fgap in €V), magnetization per metal SczIBr; 0.018 -1.60 0.00 04 26 0.968
atom (in pp), minimal dispersion (Dmin in meV) of the band between MnzBrg 0.020 -0.67 0.00 4.3 17 1.672
-3.0 to +3.0 eV around Fermi level, and the mean eigenvalue of this Sc3Brg 0.020 -1.65 0.00 0.4 22 1.029
flattest band relative to Fermi level (E in eV). Note the Dmin values ZrzBrg 0.021 -1.33 0.62 0.7 34 -0.137
listed are calculated on a coarse k-grid and therefore are underestimated. Mnjslg 0.021 -0.33 0.00 4.3 27 1.472

All results obtained with the PBE functional. For completeness we also In;SeCl, 0.022 -137 284 0.0 81 -0.764
include the case where X and Q are the same chemical element, leading ScsBrCl; 0.022 -237 000 04 30 1.008

to the composition MsXsg. ScsICly 0023 -231 000 04 39 0.994
— Tiglg 0023 -0.74 000 1.3 23 1460
Formula Evun Erorm  Egap M Dmin L) ScsTeBr, 0024 -1.62 205 00 51 2732
Fe,lg -0.010-0.07 ~ 0.02 4.5 36  0.533 ScsClg 0024 -247 000 04 27 1.009
;f}% -0~001 -1.50  0.00 2-2 29 -0.119 Zr,SeCl;  0.025 -204 043 1.0 16 -2.933
balBrs -0.004  -0.85  0.33 0. 59 -0.875 ScsSeCl;  0.027 -2.41 281 00 29 -0.114
TisICly -0.001 -1.86 051 07 19 1025 ScsTeCl,  0.028 -2.33 220 0.0 22 -0.380
NbyBrCl;  0.001 -1.60 024 03 29 -1.247 Zr;TeBr;  0.030 -1.28 040 1.0 35 -2.424
NbsBrs 0001 -090 034 04 58 -0.895 Pl 0.032 -1.95 000 03 76 2465
TizClg 0.001 -2.01 0.43 0.7 37 1.364 Y4 TeBr; 0.032 -1.79 278 0.0 33 -2.636
VsBrg 0.002 -086 000 23 26 2.235 Ni;Brg 0032 -025 000 1.3 70 -0.570
\1\%8 | 0.003 -0.46 000 23 33 2218 Fe,Brg 0033 -041 000 47 11  0.309
sCls 0.003 -1.70 025 03 20 -1.277 Ho,TeBr,  0.033 -1.78 287 00 49 -2.444
Mn;Cls 0.003 -140 000 43 35 1.576 ThyTeBr, 0034 -1.78 284 00 22 -2.405
Nb,ICl, 0.003 -155 021 03 51 -1.226 YaSeCl, 0.035 257 342 00 12 2388
NbyTeBr,  0.004 -0.88 070 0.0 54 2.548 SmyTeBr, 0035 178 277 01 18 -0.100
1;‘]00351017 0.005 -1.73 085 0.0 23 -0.247 ThySeCl,  0.036 -257 347 00 26 -0.120
sls 0.006 -0.50 029 03 39 -0.896 Dy;SeCl; 0036 -257 351 00 27 -0.119
NbyTel, 0.007 -052 061 00 30 -0.151 HE,IBr- 0.036 110 06 06 60 -0.995
NbsSBr- 0.007 -1.03 0.79 0.0 74 2.881 Pd4Clg 0.036 -0.79 0.00 0.7 112 -1.211
Fe,Clg 0009 -1.14 000 47 25 0.373 Ruul, 0.036 -0.03 000 07 48 -0.999
TisBrs 0011 -1.19 040 06 20 0.999 HosSeCl,  0.037 -257 355 00 17 -2.438
Scls 0013 -1.20 000 04 32 0.889 TmySeCl,  0.037 -257 365 00 22 -2.465
TagTel, 0013 -043 067 00 42 -0.154 Y, TeCl, 0038 -250 294 01 35 -0.193
NiCl 0015 -0.91 000 13 103 -2.391
Nl R G Gl Y,SCl, 0.038 -2.66 3.72 0.0 5 -2.107
sSel, : : : : : EryTeCl, 0039 -249 306 0.0 31 -0.216
ZrsTeCl; 0017 -1.98 037 10 11 -2.563 TmyTeCl,  0.039 -249 308 00 23 -2.943

HosTeCl,  0.039 -249 3.04 00 37 -2.584
Dy;TeCl;  0.040 -2.49 3.02 0.1 36 -2.547
- Aot o ThsTeCl;  0.040 -249 3.00 0.1 39 -2.508
t Imiguel.marquesGrub,de Th5SCl, 0.040 -2.66 3.78 0.0 19 -2.122
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570
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556
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-2.012
-0.364
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-1.513

1.019
-2.885
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0.259

2.619
-1.055

0.310
-1.281
-0.935
-1.652

0.181

1.628
-1.876
-0.500
-0.579

2.919

2.744
-1.901
-2.530

2.027
-0.340
-1.904
-2.552

1.307
-1.404
-0.838
-0.448

0.851
-2.195

1.436

0.756
-2.127
-2.654

2.509
-0.229
-1.844

1.562
-2.748

1.542

1.038

0.322
-2.067

0.831
-0.722
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-1.170
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-1.720
-1.871
-1.884
-0.298
-1.309
-0.331
-2.933
-0.258

2.560
-1.184
-0.445



As3Sg 0.296 -0.14 0.00 0.0 174 -0.535

GayTes 0297 007 0.00 0.0 366 -2.578 TABLE S2. Calculated elastic constants in N/m.
Naslg 0.298 -0.39 0.00 0.0 239 -1.974 Formula Cu Cr2 Caz Css
InsTeg 0.303 0.08 0.00 0.0 202 1.292 Nb3SeCl; 62.9 17.2 99.6 19.1
Ge;Big 0.306 0.31 000 0.0 532 -2.099 Nb3TeCl; 93.1 16.1 53.3 18.5
Sislg 0.308 -0.03 0.00 0.0 125 -1.565 NbsTeBr;  52.8 16.0  53.5 18.8
BagH, 0.310 0.07 0.00 0.0 47 0.366 Y3TeCly 18.8 5.6 18.8 6.7
Sb,Fy 0.311 -2.32  0.00 0.0 29 -2.652 Zr3TeCl; 19.3 155 193 1.9
Re;Bryg 0.317  0.08 022 1.7 55 -2.904 MosTeCl; 279 527 278  -125
BigSbs 0.319 0.31 0.00 0.0 314 -1.641 InsTeCl; 24.3 10.7 241 6.9
Ni;Hgg 0.319  0.32  0.00 0.0 53 -0.717 Sb3ICl, 6.4 14.9 6.4 -4.2
BesClg 0.323 -1.21  0.00 0.6 340 -1.431 Nd;TeBr, 16.8 4.0 16.8 6.2
Be;lg 0.323 -0.14 0.00 0.0 288 -0.560
Hg;Teg 0.334 0.24 000 0.0 271 -0.960
P5Ss 0.344 -0.30 0.00 0.0 190 -0.663
Zn;Teg 0.353  0.10 0.06 0.0 238 -0.477
Be;Bryg 0.355 -0.48 0.00 0.0 291 -1.274
Al,Fg 0.392 -3.38 0.00 0.0 381 2.308
1,04 0.393 -0.32  0.00 0.0 84 -2.188
Hf;Fg 0.402 -3.37 0.76 0.7 33 -0.759
H;Pdg 0.405 0.31 0.00 0.0 217 -2.875
As;Fyg 0.419 -2.00 0.00 0.0 91 -2.853
Re;Clg 0.440 -0.64 034 1.7 28 -0.222
Si;Bryg 0.444 -0.29 0.00 0.0 103 -2.833
P5Clg 0.445 -0.66  0.00 0.0 86 -2.863
AggTes 0.480 044 0.00 0.0 86 -1.391
TesAug 0.526  0.47 0.00 0.0 49 -2.420
Bslg 0.740 0.69 0.00 0.0 311 2.261
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FIG. S1. Electronic band structure of NbsSBr; from DFT
(black) and interpolated by the tight-binding model (red).
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FIG. S2. The band structures of NbsSBry; (left), SbsICl; (middle), and NbzTeBr; (right) without and with spin-orbit coupling
(SOQ).
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FIG. S3. Phonon band-structure of a few selected members of the M;QX; family.
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