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Table 1. Comparison between our calculated bandstructures and those reported in MaterialsCloud! The band gap, Eg,
and direct band gap, E4, are calculated at the GGA level in both cases (data from MaterialsCloud are indicated as Eéef and Ec‘ief).
In contrast the binding energy is computed using the Tkatchenko-Scheffler method with Hirshfeld partitioning? in our work, Ej,,
and both the DF2C09%, EP™% 'and rvV10*, EfVV1°, functionals in MaterialsCloud.

name E, EbDF2C09 Etl;VV 10 Eg E4 Eéef Eaef
1T-AsSn, - -96.4 -88.5 00 00 - -

1T-AuTe, -67.3 -74.3 -75.1 00 00 - -

1T-BiTe, - -81.7 -83.1 00 00 - -

1T-Cal, -15.2 -9.9 -15.3 385 443 384 442
1T-CdBr,  -11.2 -10.8 -17.5 327 327 324 324
1T-CdCl, -11.2  -11.0 -17.8 394 394 389 3.89
1T-CdI, -12.5  -10.7 -17.2 243 265 241 262
1T-CoBr, -13.9  -16.8 -23.3 0.38 041 020 0.21
1T-CoCl, -14.5 -16.2 -22.3 0.37 040 0.17 0.19
1T-Col, -12.5 -18.3 -24.3 0.0 0.0 0.00 0.00
1T-CoO3, -39.3 226 -34.2 0.0 0.0 0.00 0.00
IT-CoTe, -50.6 -514 -50.7 00 00 - -

1T-CrS;, - -53.0 -59.1 00 00 - -

1T-CrSe, -36.0 -233 -29.7 00 00 0.00 0.00
1T-CrTe, -33.4 -41.1 -45.3 0.0 0.0 - -

1T-FeBr, -14.7 -15.5 -22.2 0.0 0.0 371 371
1T-FeCl, -10.6  -15.3 -22.1 00 00 088 0.88
1T-Fel, -16.2  -16.9 -233 00 00 282 3.05
1T-GeBr, - -10.8 -16.5 235 285 - -

1T-Gel, -12.2 -12.1 -17.6 2.14 255 214 254
1T-HfS, -27.9 -18.1 -23.2 124 205 129 211
1T-HfSe; -23.7  -18.8 -23.9 0.58 147 0.64 152
1 T-HfTe, -25.6 -234 -26.4 00 0.0 0.00 0.00
1T-HgBr, - -10.9 -18.5 273 273 - -

1T-IrTe, -50.5 -55.0 -55.1 00 00 - -

1T-MgBr, -13.5 -10.2 -15.3 476 4776 4.78 4.78
1T-MgCl, -12.0 -12.3 -17.7 6.02 6.02 6.03 6.03
1T-Mgl, -13.8  -10.8 -16.2 3.62 4.01 3.60 4.00
1T-MnBr, -13.2 -154 -22.2 2.88 3.17 1.8 1.85
1T-MnCl, -11.0 -14.8 -21.5 3.72 3779 206 2.06
1T-Mnl, -14.8 -17.0 -23.3 1.89 218 140 140
1T-MoS, -41.7 -28.6 -33.5 0.0 0.0 0.00 0.00
1T-NBay -136.4 -44.0 -45.2 00 00 - -

1T-NCay -135.0 -71.7 -71.4 00 00 - -

1T-NSr; -1284 -57.2 -57.1 00 00 - -

1T-NbS, -42.3 -27.2 -30.9 0.0 0.0 0.00 0.00
1T-NbSe,  -37.8 -28.3 -32.7 0.0 0.0 0.00 0.00
1T-NbTe, -344  -28.3 -31.8 0.0 0.0 0.00 0.00
IT-NiBr; -14.2 -18.1 -24.4 1.35 136 1.18 1.18
1T-NiCl, -155 -163 -22.6 1.50 1.50 1.30 1.30
1T-Nil, -16.0 -21.5 -26.9 098 1.16 097 1.08

1T-NiO, -6.0 -17.0 -28.5 1.31 151 132 1.54



table continued

name Ep Et])DFZC09 E[r)VVlO Eg E4 Eéef Eéef
1T-NiTe; -50.6  -48.9 -48.0 00 00 - -

1T-OTl, -38.1 -19.4 -27.3 1.08 1.08 1.00 1.00
1T-PSn; - -106 -96.0 0.0 0.0 - -

1T-Pbl, -10.4 -10.1 -16.2 2.61 294 254 287
1T-PdTe, -42.0  -50.8 -50.9 021 0.61 - -

1T-PtO, -28.7 -20.6 -33.7 .72 2.16 1.69 2.16
1T-PtS, -252  -27.3 -33.0 .77 1.89 1.78 1.90
1T-PtSe, -27.1 -29.6 -35.2 1.37 153 1.34 1.55
1T-PtTe; -34.7 -45.3 -47.1 074 1.07 - -

1T-RhTe, -544  -549 -54.4 00 00 - -

1T-STl, 316 -19.2 - 1.38 161 139 1.73
1T-SiTe; -194  -199 -25.6 00 00 0.00 0.00
1T-SnS; -17.0 -17.0 -24.1 .55 179 151 1.79
1T-SnSe, -17.3 -17.3 -25.0 0.77 109 0.75 1.09
1T-TaS, -32.5 -25.2 -29.7 0.0 0.0 0.00 0.00
1 T-TaSe, -30.2  -25.1 -30.4 00 0.0 0.00 0.00
1T-TiBr, -17.6  -15.3 -21.8 00 00 0.00 0.00
1T-TiCl, -24.1 -14.9 -21.6 0.0 0.0 0.00 0.00
1T-TiS; -36.1 -25.7 -29.4 0.0 0.0 0006 0.43
1T-TiSe, -33.2 -25.2 -29.6 0.0 0.0 0.00  0.00
1T-TiTe; -309  -28.1 -30.2 0.0 0.0 0.00 0.00
1T-Tml; -224  -10.5 -16.1 0.0 0.0 1.06 1.11
1T-VBr, -16.2 -15.8 -22.1 1.27 132 130 1.30
1T-VCl, -18.5 -15.5 -22.1 136 144 141 144
1T-VI, -16.9 -16.4 -22.4 1.21 124 117 1.21
1T-VS, -40.9  -27.7 -31.3 0.0 0.0 0.00 0.00
1T-VSe; -33.8 -25.4 -30.2 0.0 00 0.00 0.00
1T-VTe, -28.7 -27.1 -30.1 00 00 0.00 0.00
1T-Ybl, -20.2 -10.6 -16.1 0.60 0.63 0.75 0.77
1T-YbSe, - -128. -300. 0.0 0.0 - -

1T-ZnBr,  -7.6 -11.4 -20.0 348 356 343 3.56
1T-ZnCl, -12.2 -11.1 -16.8 451 452 446 447
1T-Znl, -13.4  -124 -17.9 2.01 231 200 231
1T-ZxS, -32.1 -19.0 -24.1 .12 168 1.15 1.69
1T-ZrSe, -30.5 -20.0 -25.0 0.40 1.09 050 1.13
1T-ZrTe, -29.0 -26.1 -28.4 0.0 0.0 0.00  0.00
2H-CrSe, - - -43.8 0.79 079 - -

2H-Gel, -8.0 -8.8 -13.3 2.07 263 204 261
2H-LaBr, -28.5 -11.2 -16.8 00 00 0.00 0.00
2H-MoS,; -38.4 -23.8 -30.3 1.75 1.75 1.62 1.66
2H-MoSe; -34.9 -23.3 -30.4 152 1.52 148 1.48
2H-MoTe, -32.7 -25.2 -30.4 1.15 1.15 1.07 1.07
2H-NbS,; -43.6  -74.6 -69.8 00 00 0.00 0.00
2H-NbSe, -28.8 -61.7 -59.9 00 00 0.00 0.00
2H-ReSe, -33.1 -28.3 -30.3 0.0 0.0 0.00 0.00
2H-TaS, -32.2 -65.7 -61.7 0.0 0.0 0.00  0.00
2H-TaSe, -24.6  -23.5 -29.1 0.0 0.0 0.00 0.00
2H-WS, -33.2 227 -29.9 1.89 1.89 1.81 1.81
2H-WSe,  -31.0 -22.6 -30.0 1.64 164 158 1.58
2H-WTe, -27.2 -24.7 -30.0 1.16 1.16 0.00 0.00
2H-ZxCl, -25.0 -14.6 -21.4 097 163 1.00 1.59
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Table 2. Calculated electronic properties of the building-block MLs for vdWHs compared to the results presented in
C2DB°® Eq, Eq4, Ey and AE,. are respectively the band gap, the optical gap, valence band maximum (VBM) and the shift of
VBM under the effect of spin-orbital coupling (E,-EJ°"°¢). All energies are in eV. The quantities labelled with the super-script
“ref” are those contained in C2DB obtained with the HSE functional. Quantities labelled with the super-script “GW” are C2DB

results of GW calculations.

name E, Eq E AEo. EFf EFT EFt AERD ESY EGY EGW
1T-Cal, 456 522 -7.10 041 481 527 -699 039 692 7.19 -822
IT-CdBr, 432 432 -794 0.7 416 4.16 -793 0.17 548 548 -8.90
IT-CdCl, 536 536 -887 005 518 518 -898 003 672 672 -10.0
1T-Cdl, 299 336 -656 040 299 330 -6.62 038 404 433 -7.36
IT-GeBr, 3.09 3.61 -724 002 3.15 366 -7.14 002 413 463 -7.87
1T-Gelp 264 305 -634 014 267 3.0 -630 0.1 335 376 -6.85
IT-HfS; 204 290 -7.06 0.07 215 3.06 -689 0.09 294 383 -7.50
IT-HfSe, 1.10 202 -601 019 122 219 -581 021 179 270 -6.33
IT-HgBr, 379 379 -7.69 0.3 293 293 -7.68 0.14 379 379 -828
IT-MgBr, 586 5.86 -8.16 020 574 574 -804 0.19 772 772 947
IT-MgCl, 749 749 922 005 729 729 -923 004 960 9.60 -10.8
ITMgl, 416 464 -672 042 420 455 -667 041 574 6.06 -71.75
IT-NiO, 329 338 -997 -004 331 338 -9.84 000 235 252 -8.20
1T-OTl, 1.51 151 -540 0.00 0.00 0.00 000 000 000 0.0 0.00

1T-PbI, 265 291 -672 0.17 230 255 -6.80 0.14 322 348 -7.55
IT-PdTe,  0.09 0.83 -445 046 000 000 0.00 4.82 000 0.0 0.00

1T-PtO, 350 395 -804 026 315 361 -804 0.0 359 397 -7.73
1T-PtS, 265 279 -692 012 249 261 -687 009 295 311 -6.97
IT-PtSe; 172 208 -585 035 164 193 -584 026 238 257 -6.24
IT-PtTe; 062 131 -452 058 060 1.17 -451 050 124 185 -4.90
1T-STl, 1.89 2.07 -515 0.07 000 0.00 000 0.00 000 0.00 0.00

IT-SnS, 248 275 -745 -001 236 263 -738 0.00 3.15 340 -7.94
1T-SnSe, 144 181 -6.62 003 133 171 -646 005 191 228 -6.88
IT-TiS, 071 1.11 -642 000 118 172 -6.10 0.01 000 0.00 0.00

IT-Ybl, 235 240 -519 038 000 000 0.00 000 000 0.00 0.0

IT-ZnBr, 4.61 473 -782 0.8 456 458 -781 0.1 586 586 -8.71
IT-ZnCl, 612 6.12 -880 0.05 593 594 -894 000 744 744 -9.93
1T-Znl, 259 301 -644 036 260 299 -644 032 358 400 -7.11
1T-ZrS, 195 256 -720 0.03 217 285 -697 0.04 289 358 -7.50
1T-ZrSe; 094 168 -6.15 0.4 120 202 -580 0.17 1.69 247 -6.31
2H-Gel, 236 293 -632 029 000 000 000 000 000 000 0.00

2H-MoS, 222 222 -644 006 209 209 -598 0.08 253 253 -596
2H-MoSe, 195 195 -581 008 180 180 -531 0.10 212 212 -5.27
2H-MoTe, 1.50 150 -525 0.10 137 137 -481 0.3 156 156 -4.72
2H-WS, 220 220 -6.08 021 205 205 -567 022 253 253 -6.02
2H-WSe, 1.88 188 -546 023 173 1.73 -499 025 210 213 -532
2H-WTe, 130 130 -492 025 114 1.14 -450 028 138 138 -4.77
2H-ZrCl,  1.55 229 -458 003 150 2.16 -407 002 199 256 -4.43
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Table 3. Summary of the electronic properties of all the type-II vdWHs with pseudo-direct band gap Here we report the
vdWH composition (ML-A and ML-B), the band gap, E,, the valence band offset, AEy, and the conduction band offset, AE..
Sa and Sp are the number of primitive cells of ML A and B in the superstructure.

ML-A ML-B E, AE, AE. AE, Sy Sp
IT-Cal;  IT-CdBr, 348 084 107 084 7 9
IT-Cal,  IT-CdCl, 3.59 177 097 097 3 4
IT-Cal,  IT-GeBr, 296 0.14 160 0.14 13 16
IT-Cal,  IT-HgBr, 320 059 136 059 16 19
IT-Cal,  IT-PtO; 256 094 200 094 9 19
IT-Cal,  1T-ZnCl, 443 170 0.3 013 12 19
IT-Cdl,  IT-CdBr, 294 138 005 005 12 13
IT-Mgl,  IT-CdBr, 3.10 122 106 106 12 13
ITSTl,  IT-CdBr, 154 278 035 035 1 1
IT-Ybl,  IT-CdBr, 1.57 275 079 079 12 13
IT-ZnBr,  1T-CdBr, 420 0.2 041 012 21 19
IT-MgBr, IT-CdCl, 465 071 121 071 1 1
ITMgl,  IT-CdCl, 321 215 095 095 16 19
IT-CdCl,  IT-NiO, 219 LIl 3.17 111 13 25
ITSTl,  IT-CdCl, 1.64 371 024 024 12 13
IT-Yb,  IT-CACl, 167 3.68 068 068 16 19
IT-ZnBr,  IT-CACl, 431 105 030 030 13 12
IT-ZnCl,  IT-CdCl, 529 0.07 084 007 19 16
IT-Cdl,  IT-GeBr, 242 068 057 057 12 13
ITCdl,  ITHfS; 155 050 145 050 3 4
IT-Cdl,  IT-HgBr, 266 1.13 033 033 1 |1
IT.Cdl,  IT-Pbl, 249 0.6 050 016 21 19
ITCdl,  ITPS; 230 036 069 036 9 13
ITST,  IT-Cdl, 159 141 030 030 13 12
IT-Cdl,  IT-SnS; 159 089 140 089 3 4
ITYbl,  IT-Cdl, 162 137 074 074 1 1
ITCdl,  ITZrS; 131 064 168 064 3 4
IT-Mgl,  I1T-GeBr, 258 052 159 052 12 13
IT-GeBr, IT-NiO, 056 274 254 254 9 19
ITOTl,  1T-GeBr, 126 183 025 025 4 3
IT-GeBr, IT-PtO, 269 081 040 040 4 7
IT-PtSe;  IT-GeBr, 171 138 001 001 16 13
IT-PtTe;  1T-GeBr, 038 272 025 025 1 1
ITSTl,  1T-GeBr, 1.01 208 088 088 1 1
IT-GeBr,  1T-SnS; 227 022 083 022 13 16
IT-Ybl,  1T-GeBr, 1.04 205 131 131 12 13
IT-Znl,  1T-GeBr, 230 080 029 029 1 |1
2H-Gel,  IT-GeBr, 217 092 0.19 019 12 13
2H-WS,  IT-GeBr, 194 1.15 026 026 12 7
IT-Gel,  IT-Pbl, 227 038 037 037 21 19
IT-Gel,  IT-PO, 180 170 084 084 7 13
IT-Gel,  IT-PtS; 208 057 056 056 9 13
ITSTl,  IT-Gel, 145 119 044 044 13 12
IT-Gel,  1T-SnSe; 117 028 147 028 7 9
IT-Gel,  IT-TiS; 063 008 200 008 12 19
IT-Ybl,  IT-Gel, 148 116 088 088 1 1
IT-Gel,  1T-Znl, 249 0.10 015 0.10 12 13
IT-Gel,  2H-MoS; 213 0.09 051 009 7 13
IT-Mgl,  IT-HfS; 171 034 246 034 3 4
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table continued

ML-A ML-B E, AE, AE. AE, S; Sp
ITOTL,  ITHfS, 039 166 112 112 13 12
ITPb,  ITHfS, 171 034 094 034 12 19
IT-PtS, ITHfS, 190 0.14 075 0.14 13 12
ITSTL,  ITHfS, 014 190 175 175 13 16
IT-YbI,  IT-HfS, 017 187 218 187 3 4
2H-WSe, ITHfS, 045 1.60 143 143 16 13
IT-OTl,  IT-HfSe, 048 061 1.02 061 21 19
IT-STl,  IT-HfSe, 023 086 1.65 086 16 19
IT-HfSe, IT-TiS; 030 041 079 041 13 16
IT-Ybl,  IT-HfSe, 027 083 209 083 13 16
ITMgl,  IT-HgBr, 282 097 135 097 1 1
ITOTl,  IT-HgBr, 1.50 229 001 001 13 9
ITHgBr, 1IT-PtO, 3.5 035 064 035 7 13
IT-PtTe,  IT-HgBr, 0.62 3.17 001 001 13 12
IT-STl,  IT-HgBr, 125 254 064 064 13 12
ITYbl,  ITHgBr, 128 251 107 107 1 1
ITZnl,  IT-HgBr, 254 125 005 005 13 12
2H-MoSe, IT-HgBr, 191 188 004 004 12 7
IT-MgBr, IT-NiO, 148 181 438 181 13 25
IT-MgBr, 1T-ZnCl, 549 064 037 037 16 19
IT-Mgl,  IT-Pbl, 265 000 152 000 19 16
ITMgl,  IT-PtS, 246 020 171 020 9 13
ITMgl,  1T-SnS, 175 073 241 073 3 4
ITMgl,  1T-ZnBr, 351 110 065 065 13 16
IT-Mgl,  IT-ZnCl, 4.05 208 0.2 012 3 4
ITMgl,  IT-ZrS, 147 048 270 048 3 4
1T-Pbl, ITNiO, 004 325 261 261 7 19
ITPtO,  IT-NiO, 136 193 214 193 7 9
ITPS,  ITNiO, 024 3.06 242 242 12 19
IT-ZnBr, IT-NiO, 114 215 347 215 7 13
ITZnCl, ITNiO, 212 1.18 401 118 7 12
ITOTl,  IT-Pbl, 133 132 018 018 12 7
ITOT, IT-PtO, 086 264 065 065 3 4
ITOTl,  IT-PtSe, 127 045 024 024 13 12
ITSTl,  ITOTL, 126 025 063 025 3 4
ITOT,  IT-SnS, 043 205 107 107 13 12
ITYbl, ITOTL 129 022 1.07 022 9 13
ITOTL,  ITZrS, 015 1.80 135 135 13 12
IT-OTl,  1T-ZrSe, 0.9 075 131 075 21 19
ITOTl,  2H-Gel, 145 091 006 006 4 3
1T-Pbl, ITPO, 2.8 132 047 047 9 19
1T-Pbl, ITPtS, 246 019 019 019 7 12
IT-PtTe,  IT-Pbl, 045 220 0.8 0.8 4 3
ITST,  IT-Pbl 108 157 081 081 9 7
ITPb,  I1TSnS, 175 073 090 073 12 19
IT-Ybl,  IT-Pbl, 111 154 124 124 19 16
ITZnl,  IT-Pbl, 237 028 022 022 9 7
IT-Pbl, ITZS, 147 048 1.18 048 12 19
2H-WTe, ITPb, 084 181 046 046 12 7
ITPtS,  IT-PtO, 237 1.13 028 028 3 4
ITPtSe;  ITPtO, 131 219 041 041 9 13
ITST,  IT-PtO, 061 289 128 128 4 7
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table continued

ML-A ML-B E, AE, AE. AE, Sy Sp

IT-Ybl, 1T-PtO, 064 286 171 171 4 7

1T-ZnBr; 1T-PtO, 328 022 134 022 9 13
2H-Gel, 1T-PtO, 1.77 173 059 059 4 7

2H-MoSe; 1T-PtO; 1.27 223 068 068 12 13
2H-ZrCl, 1T-PtO, 003 347 152 152 16 19
IT-PtSe, IT-PtS, .59 106 0.13 0.13 12 13
1T-PtS, 1T-SnS, 195 054 071 054 13 12
1T-Ybl, 1T-PtS, 092 173 143 143 9 13
1T-PtS, 1T-ZxS, 1.67 028 099 028 13 12
2H-Gel, IT-PtS, 205 0.60 031 031 3 4

1T-STI, IT-PtSe, 1.02 0.70 087 070 13 16
1T-PtSe, 1T-SnSe; 0.68 077 104 077 13 12
1T-PtSe, 1T-TiS, 0.14 057 157 057 13 16
1T-Ybl, 1T-PtSe, 1.05 0.67 131 067 7 9

1T-PtSe; 1T-ZrSe; 0.64 030 1.07 030 13 12
2H-MoTe, 1T-PtSe; .11 0.61 039 039 13 12
1T-PtTe, 2H-Gel, 057 1.80 0.06 006 13 12
1T-STl, 1T-SnS, 0.18 230 170 170 13 16
1T-STl, 2H-Gel, 1.20 1.16 0.69 0.69 13 12
1T-STl, 2H-MoS, 094 128 095 095 7 12
1T-STI, 2H-MoSe, 129 0.65 059 059 12 19
1T-STI, 2H-WS; 1.27 093 062 062 12 19
1T-STI, 2H-WSe, 1.57 031 032 031 13 19
1T-Ybl, 1T-SnS; 022 227 214 214 3 4

1T-Znl; 1T-SnS, 147 101 112 1.01 13 16
2H-Gel, 1T-SnS, 1.35 1.14 101 101 7 9

1T-Ybl, 1T-SnSe; 001 143 235 143 13 16
1T-SnSe; 1T-ZrS; 1.37 058 007 007 12 13
2H-Gel, 1T-SnSe; 1.14 030 122 030 16 19
2H-MoTe; 1T-SnSe; 007 137 143 137 16 13
2H-Gel, 1T-TiS, 0.61 0.10 175 0.10 9 13
1T-Ybl, 1T-ZnBr, 198 264 038 038 13 16
IT-Ybl, 1T-Znl, 1.33 125 102 102 12 13
1T-Ybl, 2H-MoS, 097 125 138 125 4 7

1T-Ybl, 2H-MoSe, 132 0.62 1.03 062 12 19
1T-Ybl, 2H-MoTe, 144 0.06 092 0.06 9 13
1T-YbI, 2H-WS, 1.30 090 1.06 090 4 7

1T-Ybl, 2H-WSe; 1.60 028 0.75 028 12 19
1T-Znl, 1T-ZrS; 1.19 076 140 076 13 16
2H-Gel, 1T-ZrS; 1.07 088 130 088 7 9

2H-Gel, 2H-MoS, 2.10 0.12 026 0.12 4 7

2H-WS, 2H-Gel» 213 023 0.07 007 7 4

2H-Z1Cl,  2H-Gel, 062 174 093 093 19 13
2H-WS, 2H-MoS; 1.87 035 033 033 1 1

2H-ZrCl, 2H-MoS, 036 186 1.19 1.19 16 19
2H-MoTe, 2H-MoSe, 1.39 0.56 0.11 0.11 16 19
2H-WSe,  2H-MoSe, 1.60 035 0.28 028 1 1

2H-WTe,  2H-MoSe, 1.06 0.89 025 025 16 19
2H-MoTe, 2H-WS, 1.36 0.84 0.14 0.14 13 16
2H-WTe,  2H-MoTe, 1.17 033 0.13 0.13 1 1

2H-Z1Cl,  2H-WS, 069 151 086 086 16 19
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Table 4. Summary of the electronic properties of all the type-II vdWHs with indirect band gap Here we report the vdWH
composition (ML-A and ML-B), the band gap, E, the optical band gap, Eq, the valence band offset, AEy, the conduction band
offset, AE.. We have defined AE, = min(EZ, Ef ) — Ey™H as the difference between the minimum band gap of the isolated

MLs, E and EP, and that of the vdWH Ey*VH. AEq is the same quantity for for the optical band gap. Sa and Sg are the

number of primitive cells of ML A and B in the superstructure.

ML-A ML-B E, Eq4 AE, AE. AE, AE; Spn S
1T-Cal, 1T-NiO, 042 061 287 4.14 287 277 17 19
1T-Cal, 1T-SnS; 213 230 035 243 035 045 13 19
1T-Cal, 1T-ZnBr, 3.89 4.01 072 066 0.66 0.72 9 13
1T-Cal, 1T-ZxS, 1.85 2.09 0.10 271 0.10 047 9 13
IT-CdBr,  1T-NiO, 1.26 142 204 306 204 197 9 19
IT-CdBr,  IT-PtO; 339 355 011 093 0.11 040 7 12
2H-WSe; IT-CdBr, 1.84 226 248 0.03 003 -037 19 13
2H-WTe,  1T-CdBr, 130 196 3.02 0.00 0.00 -0.66 4 3
2H-ZrCl, IT-CdBr, 096 151 336 059 059 077 13 9
2H-ZrCl, 1T-CdCl, 1.07 172 429 048 048 057 4 3
1T-CdI, 1T-PtO, 202 212 148 098 098 123 7 13
1T-CdI, 1T-SnSe; 1.38 1.70 0.06 161 006 0.11 7 9
2H-ZrCl, 1T-CdI, 1.01 130 198 054 054 099 19 12
1T-Gel, 1T-GeBr, 220 231 089 044 044 074 12 13
1T-Pbl, IT-GeBr, 258 279 051 007 007 012 7 9
2H-MoSe, 1T-GeBr, 1.67 2.02 143 028 028 -0.07 19 12
2H-MoTe; 1T-GeBr, 1.10 148 199 039 039 001 4 3
2H-WSe; IT-GeBr, 1.32 1.77 1.78 056 056 0.12 19 12
2H-WTe,  1T-GeBr, 0.77 144 232 053 053 -0.14 4 3
2H-ZrCl, IT-GeBr, 043 1.02 266 112 1.12 126 13 9
1T-Gel, 1T-HfS, 1.33 146 071 131 071 144 3 4
1T-Gel, IT-HgBr, 244 267 135 020 020 038 1 1
1T-Gel, 1T-SnS; 1.37 165 1.11 126 1.11 111 3 4
1T-Gel, 1T-ZrS; 1.09 123 086 155 086 133 3 4
2H-WSe; 1T-Gel, 1.75 240 088 0.12 0.12 -051 7 4
2H-WTe; 1T-Gel, 1.21 1.64 143 009 009 -034 13 9
2H-ZrCl, 1T-Gel, 0.87 128 177 068 068 1.01 19 12
1T-HfSe, 1T-HfS, 1.00 1.52 1.04 0.09 0.09 050 12 13
1T-HfS, 1T-NiO, 038 0.73 291 167 167 217 4 7
1T-PtSe, 1T-HfS, 0.84 170 120 0.88 088 038 1 1
1T-Znl, IT-HfS, 143 1.60 062 1.16 0.62 131 7 9
1T-HfS, 1T-ZrS, 1.81 241 0.14 024 0.14 0.14 1 1
2H-Gel, 1T-HfS, 1.30 141 074 106 074 150 3 4
2H-MoS; 1T-HfS, 142 159 062 080 062 063 4 3
2H-MoSe; 1T-HfS, 0.80 1.11 125 1.15 1.15 084 9 7
2H-MoTe, IT-HfS, 023 039 181 127 127 111 13 12
2H-WS, 1T-HfS, 1.07 125 098 1.13 098 095 4 3
1T-PtSe; 1T-HfSe; 094 185 0.16 078 0.16 0.17 1 1
1T-HfSe, 1T-SnS; 1.05 161 144 005 005 041 12 13
1T-HfSe; 1T-SnSe> 0.84 173 061 026 026 0.08 1 1
1T-HfSe; 1T-ZrS; 076 125 118 033 033 0.77 12 13
1T-HfSe; 1T-ZrSe; 0.80 154 0.14 029 0.14 0.14 1 1
2H-MoSe, 1T-HfSe; 0.89 1.05 021 1.06 021 09 4 3
2H-MoTe, 1T-HfSe, 033 049 0.77 1.17 0.77 1.00 19 16
2H-WSe; 1T-HfSe; 054 071 055 134 055 1.17 4 3
IT-HgBr,  1T-NiO, 1.01 123 228 278 228 216 3 7
2H-MoTe, I1T-HgBr, 134 158 245 0.16 0.16 -008 13 9
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table continued

ML-A ML-B E, E; AE, AE. AE, AE; Sa Sg
2H-WS,  IT-HgBr, 2.18 252 161 002 002 -033 7 4
2H-WSe, 1T-HgBr, 156 1.82 223 032 032 006 19 12
2H-WTe, 1T-HgBr, 101 132 277 029 029 -0.02 13 9
2H-ZtCl,  1T-HgBr, 0.67 092 3.12 088 0.88 137 19 12
IT-MgCl, 1T-NiO, 254 271 076 496 076 067 4 7
IT-Mgl,  IT-NiO,  0.04 037 325 412 325 302 3 7
IT-Mgl,  1T-PtO, 218 231 132 199 132 164 4 7
1T-SnS, IT-NiO, 077 091 252 171 171 184 4 7
1T-ZrS, IT-NiO, 052 087 277 143 143 168 4 7
1T-OTl, 1T-PtS, 1.14 1.62 151 037 037 -011 1 1
IT-PtTe;,  1T-OTL,  0.62 125 088 000 000 006 7 9
1T-OTl, 1T-SnSe;, 023 042 122 128 122 1.09 19 16
ITOTl,  2H-MoS, 1.19 146 1.03 032 032 005 7 9
2H-MoTe, 1T-OTh 135 1.73 016 0.15 015 -023 1 1
2H-WTe, IT-OTl, 1.02 1.67 049 028 028 -036 1 1
2H-ZrCl, 1T-OTl,  0.68 126 083 0.87 083 025 13 12
2H-Gel,  IT-Pbl, 224 235 041 012 012 057 16 13
2H-MoSe,  IT-Pbl, 174 2.10 091 021 021 -0.15 13 7
2H-MoTe, 1T-Pbl, 117 165 148 033 033 -0.15 7 4
2H-WS,  IT-Pbl, 201 235 064 0.19 019 -0.16 19 9
2H-WSe,  IT-Pbl, 139 1.89 126 049 049 -001 13 7
2H-ZrCl,  1T-Pbl, 050 1.15 215 105 105 1.13 7 4
1T-Znl, 1T-PtO, 190 204 1.60 069 069 097 4 7
2H-MoS,  IT-PtO, 1.89 233 1.61 033 033 -011 1 1
2H-MoTe, IT-PtO,  0.70 093 2.80 0.80 080 056 7 9
2H-WS,  IT-PtO, 1.54 198 196 0.66 066 022 1 1
2H-WSe, IT-PtO, 092 1.03 258 096 096 085 12 13
2H-WTe, IT-PtO, 037 0.60 3.13 093 093 070 7 9
IT-PtTe;  1T-PtS, 026 051 240 037 037 081 7 9
1T-STl, 1T-PtS, 089 108 176 100 1.00 1.00 3 4
1T-Znl, 1T-PtS, 2.18 260 048 041 041 019 3 4
2H-MoS,  IT-PtS, 2.17 237 048 005 005 -014 9 7
2H-MoSe;  IT-PtS, 155 178 1.1 040 040 0.17 19 16
2H-MoTe, IT-PtS, 098 132 167 052 052 017 1 1
2H-WS,  IT-PtS, 182 204 083 038 038 016 9 7
2H-WSe,  IT-PtS, 120 145 146 0.68 0.68 043 19 16
2H-WTe,  IT-PtS, 065 1.03 200 065 065 027 1 1
2H-ZrCl,  1T-PtS, 031 042 234 124 124 187 13 12
IT-PtTe,  1T-PtSe, 038 0.56 133 024 024 075 16 19
IT-PtSe;  1T-SnS,  0.89 1.84 1.60 0.83 083 024 1 1
IT-PtSe,  1T-ZrS, 060 121 134 111 111 087 1 1
IT-PtSe;  2H-MoS, 1.64 193 058 008 008 0.15 9 13
2H-MoSe, 1T-PtSe, 1.67 1.83 005 028 005 012 4 3
2H-WSe, IT-PtSe, 132 159 039 055 039 029 9 7
2H-WTe, IT-PtSe, 0.78 090 094 0.52 052 040 13 12
2H-ZrCl, 1T-PtSe, 044 061 128 1.11 111 147 16 13
IT-PtTe;,  2H-MoS, 031 070 1.92 032 032 062 12 19
1T-STl, 1T-Znl, 130 148 129 059 059 059 1 1
IT-STl, 2H-MoTe, 141 1.77 009 048 0.09 -027 3 4
2H-ZrCl,  1T-STl, 131 145 058 024 024 062 13 9
2H-MoS,  1T-SnS; 147 182 101 076 076 040 4 3
2H-MoSe, 1T-SnS,  0.84 129 1.64 1.11 111 066 9 7
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table continued

ML-A ML-B E, Eq4 AE, AE. AE, AE; Spn S
2H-MoTe, 1T-SnS; 028 053 221 122 122 097 13 12
2H-WS, 1T-SnS; 111 1.51 1.37 1.08 1.08 0.69 4 3
2H-WSe;  1T-SnS; 049 1.06 199 139 139 082 9 7
1T-Znl, 1T-SnSe; 1.26 146 0.18 132 0.18 035 19 21
2H-MoS,; 1T-SnSe; 126 145 0.18 096 0.18 036 13 9
2H-MoSe, 1T-SnSe,  0.63 096 0.81 132 081 085 4 3
2H-WS, IT-SnSe, 091 1.14 054 129 054 067 13 9
2H-WSe;  1T-SnSe; 028 0.66 1.16 159 1.16 1.15 4 3
1T-ZrSe; IT-TiS, 044 0.62 027 050 027 049 7 9
2H-MoSe; IT-TiS; 0.10 026 061 185 061 085 13 12
2H-WS, IT-TiS, 037 0.63 034 182 034 048 19 16
IT-Ybl, 2H-Gel, 123 134 113 1.12 112 107 1 1
2H-ZrCl, 1T-ZnBr; 137 149 325 0.18 0.18 080 9 7
2H-MoTe; 1T-Znl, 1.39 167 119 0.11 0.11 -0.17 4 3
2H-WSe; 1T-Znl, 1.61 195 098 027 027 -007 19 12
2H-WTe; 1T-Znl, 1.06 142 152 024 024 -0.12 4 3
2H-ZrCl, 1T-Znl, 072 088 186 083 083 141 13 9
1T-ZrSe; 1T-ZrS; 090 138 1.05 004 004 030 12 13
2H-MoS,  1T-ZrS; 1.19 136 076 1.04 0.76 087 4 3
2H-MoSe;  1T-ZrS; 056 0.88 139 139 139 1.07 9 7
2H-WS, 1T-ZxS, 0.83 1.01 112 136 1.12 119 4 3
2H-WSe; 1T-ZrS; 021 062 174 167 167 126 9 7
2H-MoSe; 1T-ZrSe; 060 0.77 034 135 034 091 4 3
2H-MoTe, 1T-ZrSe; 0.04 021 091 146 091 129 19 16
2H-WS, 1T-ZrSe; 0.87 1.11 0.07 132 007 057 13 9
2H-WSe; 1T-ZrSe; 025 043 069 163 069 125 4 3
2H-MoSe; 2H-Gel, 1.85 2.12 051 0.09 009 -0.17 19 12
2H-MoTe, 2H-Gel, 129 155 107 021 021 -0.05 13 9
2H-WSe;  2H-Gel, 1.51 181 086 037 037 007 19 12
2H-WTe,  2H-Gel, 096 133 140 034 034 -002 13 9
2H-MoSe; 2H-MoS; 1.60 196 063 035 035 -001 12 13
2H-MoTe, 2H-MoS, 1.03 142 119 047 047 0.08 7 9
2H-WSe;  2H-MoS, 125 1.62 098 063 063 026 12 13
2H-WTe,  2H-MoS, 0.70 1.13 152 0.60 0.60 0.17 7 9
2H-MoSe; 2H-WS, 192 214 027 003 003 -0.19 12 13
2H-ZrCl,  2H-MoSe, 0.71 096 123 083 0.83 099 12 13
2H-ZrCl,  2H-MoTe, 0.83 1.16 0.67 0.72 0.67 034 13 12
2H-WSe,  2H-WS; 1.57 181 062 030 030 0.07 12 13
2H-WTe,  2H-WS, 1.03 133 1.17 027 027 -0.03 7 9
2H-ZrCl,  2H-WSe, 099 1.14 089 056 056 0.74 12 13
2H-ZrCl, 2H-WTe, 096 134 034 059 034 -004 13 12
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Table 5. Summary of the electronic properties of all the type-I vdWHs. Here we report the vdWH composition (ML-A and
ML-B), the band gap, E,, the optical band gap, Eq, the valence band offset, AEy, the conduction band offset, AE.. Sp and Sp

are the number of primitive cells of ML A and B in the superstructure.

ML-A ML-B E, Eq AE, AE. Sa SB
IT-Cdl, 1T-Cal, 299 336 054 102 13 12
1T-Gel, 1T-Cal, 264 305 076 1.16 13 12
1T-HfS, 1T-Cal, 204 290 0.04 247 25 16
1T-HfSe, 1T-Cal, 1.10 2.02 1.09 238 13 9
1T-Cal, IT-MgBr, 456 522 1.06 025 3 4
1T-Cal, IT-MgCl, 456 522 212 082 16 25
1T-Mgl, 1T-Cal, 416 464 038 001 19 16
1T-OTl, 1T-Cal, 1.51 151 170 135 19 12
1T-Pbl, 1T-Cal, 265 291 038 153 1 1
1T-PdTe; 1T-Cal, 009 083 265 181 9 7
IT-PtS, 1T-Cal, 265 279 018 1.72 19 12
1T-PtSe, 1T-Cal, .72 208 125 159 13 9
1T-PtTe, 1T-Cal, 0.62 131 258 135 9 7
1T-STl, 1T-Cal, 1.89 2.07 195 072 16 13
1T-SnSe; 1T-Cal, 144 181 048 263 4 3
IT-TiS, 1T-Cal, 071 1.11 0.68 3.17 7 4
1T-Ybl, 1T-Cal, 235 240 192 029 19 16
1T-Znl, 1T-Cal, 259 3.01 066 131 16 13
1T-ZrSe; 1T-Cal, 094 168 095 267 13 9
2H-Gel, 1T-Cal, 236 293 078 141 19 16
2H-MoS,; 1T-Cal, 222 222 066 167 19 9
2H-MoSe; 1T-Cal, 195 195 129 132 13 7
2H-MoTe, 1T-Cal, 1.50 150 1.85 120 19 12
2H-WS, 1T-Cal, 220 220 102 134 19 9
2H-WSe,  1T-Cal, 1.88 1.88 1.64 1.04 13 7
2H-WTe; 1T-Cal, 1.30 130 218 1.07 19 12
2H-ZrCl, 1T-Cal, 1.55 229 253 048 7 4
IT-CdBr, IT-CdCl, 432 432 093 0.11 12 13
1T-GeBr,  1T-CdBr, 3.09 3.61 070 053 1 1
1T-Gel, IT-CdBr, 264 3.05 159 009 12 13
1T-HfS, IT-CdBr, 204 290 088 140 16 13
IT-HfSe; 1T-CdBr; 1.10 202 192 130 21 19
IT-HgBr, IT-CdBr, 3.79 3.79 025 029 12 13
1T-CdBr,  1T-MgBr, 432 432 022 132 12 13
IT-CdBr, 1T-MgCl, 432 432 128 189 13 16
1T-OTl, IT-CdBr, 1.51 1.51 253 028 4 3
1T-Pbl, IT-CdBr, 265 291 121 046 7 9
1T-PdTe; IT-CdBr, 0.09 0.83 349 074 1 1
1T-PtS, IT-CdBr, 265 279 1.02 065 4 3
1T-PtSe, IT-CdBr, 1.72 2.08 2.08 052 19 16
1T-PtTe, IT-CdBr, 0.62 131 342 028 1 1
1T-SnS; IT-CdBr, 248 275 048 135 16 13
1T-SnSe; 1T-CdBr; 144 181 132 156 13 12
1T-TiS; IT-CdBr, 071 1.11 152 209 13 9
IT-CdBr, 1T-ZnCl, 432 432 086 094 7 9
1T-Znl, IT-CdBr, 259 3.01 150 024 1 1
1T-ZrS, IT-CdBr, 195 256 0.74 163 16 13
1T-ZrSe, IT-CdBr, 094 168 179 159 21 19
2H-Gel, IT-CdBr, 236 293 162 034 12 13
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table continued

ML-A
2H-MoS,;
2H-MoSe;
2H-MoTe,
2H-WS,
1T-CdI,
1T-GeBr;,
1T—Gelz
1T-HfS,
1T-HfSe;
1T-HgBr,
1T-CdCl,
1T-OTl,
1T-Pbl,
1T-PdTe,
1T-PtO,
1T-PtS,
1T-PtSe,
1T-PtTe;
1T-SnS,
1T-SnSe,
1T-TiS;
1T-Znl,
1T-ZxS,
1T-ZrSe,
2H-Gel,
2H-M0$2
2H-MoSe;
2H-MoTe,
2H-WS,
2H-WSe;
2H-WTe,
1T-Gel,
1T-HfSe,
1T-CdI,
1T-Cdl,
1T-CdI,
1T-OTl,
1T-PdTe,
1T-PtSe,
1T-PtTe,
1T-TiS;
1T-CdI,
1T-CdI,
1T-Znl,
1T-ZrSe,
2H-Gel,
2H-MoS,;
2H-MoSe;
2H-MoTe,;
2H-WS,
2H-WSe;
2H-WTe,

ML-B
1T-CdBr;,
1T-CdBr;
1T-CdBr;
1T-CdBr;
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-MgCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdCl,
1T-CdI,
1T-CdI,
1T-MgBr,
1T-MgCl,
1T-Mgl,
1T-CdI,
1T-CdI,
1T-CdI,
1T-CdI,
1T-CdI,
1T-ZnBr,
1T-ZnCl,
1T-CdI,
1T-CdI,
1T-CdI,
1T-CdI,
1T-CdI,
1T-CdI,
1T-CdI,
1T-CdI,
1T-CdI,

Eq

2.22
1.95
1.50
2.20
2.99
3.09
2.64
2.04
1.10
3.79
5.36
1.51
2.65
0.09
3.50
2.65
1.72
0.62
248
1.44
0.71
2.59
1.95
0.94
2.36
222
1.95
1.50
2.20
1.88
1.30
2.64
1.10
2.99
2.99
2.99
1.51
0.09
1.72
0.62
0.71
2.99
2.99
2.59
0.94
2.36
222
1.95
1.50
2.20
1.88
1.30

Eq

2.22
1.95
1.50
2.20
3.36
3.61
3.05
2.90
2.02
3.79
5.36
1.51
291
0.83
3.95
2.79
2.08
1.31
2.75
1.81
1.11
3.01
2.56
1.68
2.93
2.22
1.95
1.50
2.20
1.88
1.30
3.05
2.02
3.36
3.36
3.36
1.51
0.83
2.08
1.31
1.11
3.36
3.36
3.01
1.68
2.93
2.22
1.95
1.50
2.20
1.88
1.30

1.50
2.13
2.69
1.85
2.31
1.63
2.52
1.81
2.85
1.18
0.35
3.46
2.14
4.42
0.82
1.95
3.01
4.35
1.41
2.25
2.45
243
1.67
2.72
2.55
243
3.06
3.62
2.78
341
3.95
0.22
0.54
1.60
2.66
0.16
1.16
2.11
0.70
2.04
0.14
1.26
2.24
0.12
0.41
0.24
0.12
0.75
1.31
0.48
1.10
1.64

AE.
0.60
0.24
0.13
0.27
0.06
0.63
0.20
1.50
1.41
0.39
1.79
0.39
0.56
0.84
1.03
0.75
0.63
0.39
1.46
1.67
2.20
0.34
1.74
1.70
0.45
0.70
0.35
0.24
0.38
0.07
0.11
0.14
1.35
1.27
1.84
1.01
0.33
0.78
0.57
0.33
2.14
0.36
0.90
0.29
1.64
0.39
0.64
0.29
0.18
0.32
0.01
0.05
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table continued

ML-A
1T-HfS,
1T-HfSe,
1T-GeBr;
1T-GeBr;
1T-GeBr;,
1T-PdTe,
1T-PtS,
1T-SnSe,
1T-TiS,
1T-GeBr;
1T-GeBr;,
1T-ZxS,
1T-ZrSe,
2H-MoS,;
1T-HfSe,
1T-Gel,
1T-Gel,
1T-Gel»,
1T-OTl,
1T-PdTe,
1T-PtSe,
1T-PtTe,
1T—Gelz
1T-Gel»
1T-ZrSe,
2H-G612
2H-MoSe;
2H-MoTe,
2H-WS,
1T-HfS,
1T-HfS,
1T-HfS,
1T-HfS,
1T-HfS,
1T-SnSe,
1T-TiS,
1T-HfS,
1T-HfS,
1T-ZrSe»
1T-HfSe,
1T-HfSe,
1T-HfSe,
1T-HfSe,
1T-HfSe,
1T-HfSe,
1T-HfSe,
1T-HfSe,
1T-HfSe,
1T-HfSe,
1T-HfSe,
1T-HfSe,
1T-HfSe,

ML-B
1T-GeBr;,
1T-GeBr;
1T-HgBr;
1T-MgBr,
1T-MgCl,
1T-GeBr;,
1T-GeBr;
1T-GeBr;
1T-GeBr;
1T-ZnBr,
1T-ZnCl,
1T-GeBr;
1T-GeBr;
1T-GeBr;
1T-Gel,
1T-MgBr,
1T-MgCl,
1T-Mgl,
1T-Gel»
1T-Gel,
1T-Gel,
1T-Gel,
1T-ZnBr,
1T-ZnCl,
1T-Gel,
1T-Gel,
1T-Gel,
1T-Gel,
1T-Gel,
1T-HgBr;
1T-MgBr,
1T-MgCl,
1T-PtO,
1T-SnS,
1T-HfS,
1T-HfS,
1T-ZnBr,
1T-ZnCl,
1T-HfS,
1T-HgBr;
1T-MgBr,
1T-MgCl,
1T-Mgl,
1T-Pbl,
1T-PtO,
1T-PtS,
1T-ZnBr,
1T-ZnCl,
1T-Znl,
2H-Gel,
2H-MoS,;
2H-WS,

Eq

2.04
1.10
3.09
3.09
3.09
0.09
2.65
1.44
0.71
3.09
3.09
1.95
0.94
2.22
1.10
2.64
2.64
2.64
1.51
0.09
1.72
0.62
2.64
2.64
0.94
2.36
1.95
1.50
2.20
2.04
2.04
2.04
2.04
2.04
1.44
0.71
2.04
2.04
0.94
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

Eq

2.90
2.02
3.61
3.61
3.61
0.83
2.79
1.81
1.11
3.61
3.61
2.56
1.68
2.22
2.02
3.05
3.05
3.05
1.51
0.83
2.08
1.31
3.05
3.05
1.68
2.93
1.95
1.50
2.20
2.90
2.90
2.90
2.90
2.90
1.81
1.11
2.90
2.90
1.68
2.02
2.02
2.02
2.02
2.02
2.02
2.02
2.02
2.02
2.02
2.02
2.02
2.02

0.18
1.22
0.45
0.92
1.98
2.79
0.32
0.62
0.82
0.58
1.56
0.04
1.09
0.80
0.33
1.82
2.87
0.38
0.94
1.90
0.49
1.82
1.48
245
0.19
0.03
0.53
1.10
0.26
0.63
1.10
2.16
0.99
0.39
0.44
0.64
0.76
1.74
0.91
1.68
2.15
3.20
0.71
0.71
2.03
0.90
1.81
2.78
0.42
0.30
0.42
0.07

AE,
0.87
0.78
0.24
1.84
2.42
0.21
0.12
1.03
1.57
0.94
1.47
1.11
1.07
0.07
1.21
1.41
1.98
1.15
0.19
0.65
0.43
0.19
0.50
1.03
1.50
0.25
0.15
0.04
0.18
1.11
2.72
3.29
0.47
0.04
0.16
0.70
1.81
2.34
0.20
1.02
2.62
3.19
2.36
0.85
0.38
0.66
1.71
2.25
1.07
0.96
0.71
1.03

Sa

19
13
12

13
13
16

16
19
12
13
13
19

19

13

13
13

13

12
19
13

12

13
12
16
13

19
12

19
16
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table continued

ML-A
1T-HgBr,
1T-HgBr;
1T-Pbl,
1T-PdTe,
1T-PtS,
1T-PtSe,
1T-SnS,
1T-SnSe,
1T-TiS,
1T-HgBr,
1T-HgBr,
1T-ZxS,
1T-ZrSe,
2H-Gel,
2H-M0$2
1T-MgBr,
1T-Mgl,
1T-OTl,
1T-Pbl,
1T-PdTe,
1T-PtO,
1T-PtS,
1T-PtSe,
1T-PtTe,
1T-STl,
1T-SnS 2
1T-SnSe,
1T-TiS,
1T-YbI,
1T-ZnBr,
1T-Znl,
1T-ZxS,
1T-ZrSe,
2H-Gel,
2H-MoS,;
2H-MoSe,
2H-MoTe,
2H-WS,
2H-WSe,
2H-WTe,
2H-ZrCl,
1T-Mgl,
1T-OTl,
1T-Pbl,
1T-PdTe,
1T-PtO,
1T-PtS,
1T-PtSe;
1T-PtTe;
1T-STl,
1T-SnS,
1T-SnSe,

ML-B
1T-MgBr,
1T-MgCl,
1T-HgBr;
1T-HgBr;
1T-HgBr,
1T-HgBr;
1T-HgBr,
1T-HgBr;
1T-HgBr;
1T-ZnBr,
1T-ZnCl,
1T-HgBr,
1T-HgBr,
1T-HgBr;
1T-HgBr;
1T-MgCl,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgBr;
1T-MgBr,
1T-MgBr,
1T-MgBr,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,

Eq

3.79
3.79
2.65
0.09
2.65
1.72
248
1.44
0.71
3.79
3.79
1.95
0.94
2.36
222
5.86
4.16
1.51
2.65
0.09
3.50
2.65
1.72
0.62
1.89
2.48
1.44
0.71
2.35
4.61
2.59
1.95
0.94
2.36
2.22
1.95
1.50
2.20
1.88
1.30
1.55
4.16
1.51
2.65
0.09
3.50
2.65
1.72
0.62
1.89
248
1.44

Eq

3.79
3.79
2.91
0.83
2.79
2.08
2.75
1.81
1.11
3.79
3.79
2.56
1.68
2.93
2.22
5.86
4.64
1.51
291
0.83
3.95
2.79
2.08
1.31
2.07
2.75
1.81
1.11
2.40
4.73
3.01
2.56
1.68
2.93
2.22
1.95
1.50
2.20
1.88
1.30
2.29
4.64
1.51
291
0.83
3.95
2.79
2.08
1.31
2.07
2.75
1.81

0.47
1.53
0.97
3.24
0.77
1.84
0.24
1.07
1.27
0.13
1.11
0.49
1.54
1.37
1.25
1.06
1.44
2.76
1.44
3.71
0.12
1.24
2.31
3.64
3.01
0.71
1.54
1.74
2.98
0.34
1.72
0.96
2.01
1.84
1.72
2.35
291
2.08
2.70
3.24
3.59
2.50
3.81
2.49
4.77
1.17
2.30
3.36
4.70
4.06
1.76
2.60

AE,
1.60
2.18
0.17
0.45
0.36
0.23
1.07
1.27
1.81
0.70
1.23
1.35
1.31
0.05
0.31
0.57
0.26
1.60
1.77
2.05
2.25
1.96
1.84
1.60
0.97
2.67
2.88
341
0.53
0.91
1.56
2.95
291
1.66
1.91
1.56
1.45
1.59
1.28
1.32
0.73
0.83
2.17
2.35
2.63
2.82
2.54
241
2.17
1.54
3.24
3.45

13

16
13
13

16
19

— O H~ W

|

16
16

12
19
16
13
12
12
13

16
13
12
13
27
16
19
13
16
13

16

13

12

13

13

13
13

12

—_—J W A
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table continued

ML-A
1T-TiS,
1T-Ybl,
1T-ZnBr,
1T-ZnCl,
1T-Znl,
1T-ZrS,
1T-ZrSe,
2H-Gel,
2H-MoS,;
2H-MoSe;
2H-MoTe,
2H-WS,
2H-WSe;
2H-WTe,
2H-ZrCl,
1T-OTl,
1T-PdTe,
1T-PtSe,
1T-PtTe,
1T-STl,
1T-SnSe,
1T-TiS,
1T-YbI,
1T-Znl,
1T-ZrSe,
2H-G612
2H-MoS,
2H-MoSe,
2H-MoTe,
2H-WS,
2H-WSe,;
2H-WTe,
2H-ZrCl,
1T-PdTe,
1T-OTl,
1T-OTl,
1T-OTl,
1T-OTl,
1T-0Tl,
1T-OTl,
1T-PdTe,
1T-PtSe,
1T-SnSe,
1T-TiS,
1T-Pbl,
1T-Pbl,
1T-ZrSe,
2H-MoS,
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-PdTe,

ML-B
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-MgCl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-Mgl,
1T-OTl,
1T-ZnBr,
1T-ZnCl,
1T-Znl,
2H-MoSe,;
2H-WS,
2H-WSe;
1T-Pbl,
1T-Pbl,
1T-Pbl,
1T-Pbl,
1T-ZnBr,
1T-ZnCl,
1T-Pbl,
1T-Pbl,
1T-PtS,
1T-PtSe,
1T-PtTe,
1T-STl,

Eq

0.71
2.35
4.61
6.12
2.59
1.95
0.94
2.36
2.22
1.95
1.50
2.20
1.88
1.30
1.55
1.51
0.09
1.72
0.62
1.89
1.44
0.71
2.35
2.59
0.94
2.36
2.22
1.95
1.50
2.20
1.88
1.30
1.55
0.09
1.51
1.51
1.51
1.51
1.51
1.51
0.09
1.72
1.44
0.71
2.65
2.65
0.94
2.22
0.09
0.09
0.09
0.09

Eq

1.11
2.40
4.73
6.12
3.01
2.56
1.68
2.93
2.22
1.95
1.50
2.20
1.88
1.30
2.29
1.51
0.83
2.08
1.31
2.07
1.81
1.11
2.40
3.01
1.68
2.93
2.22
1.95
1.50
2.20
1.88
1.30
2.29
0.83
1.51
1.51
1.51
1.51
1.51
1.51
0.83
2.08
1.81
1.11
291
2.91
1.68
2.22
0.83
0.83
0.83
0.83

2.80
4.03
1.40
0.42
2.78
2.02
3.07
2.90
2.78
3.41
3.97
3.13
3.76
4.30
4.64
1.32
2.27
0.87
2.20
1.57
0.10
0.30
1.54
0.28
0.57
0.40
0.28
0.91
1.47
0.64
1.26
1.80
2.14
0.96
242
3.39
1.04
0.41
0.68
0.06
2.28
0.87
0.10
0.30
1.10
2.08
0.57
0.28
247
1.41
0.07
0.71

AE,
3.99
1.11
1.48
0.95
2.13
3.53
3.49
2.23
249
2.14
2.02
2.16
1.86
1.89
1.30
1.34
1.80
1.58
1.34
0.71
2.62
3.15
0.27
1.30
2.65
1.40
1.66
1.30
1.19
1.33
1.03
1.06
0.47
0.46
0.69
1.22
0.04
0.04
0.01
0.31
0.28
0.06
1.10
1.64
0.87
1.40
1.14
0.14
0.09
0.22
0.46
1.09
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table continued

ML-A
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-PdTe,
1T-SnS,
1T-SnSe,
1T-TiS,
1T-PtO,
1T-ZrS,
1T-ZrSe»
1T-SnSe,
1T-TiS,
1T-PtS,
1T-PtS,
1T-ZrSe,
1T-PtSe,
1T-PtSe,
1T-PtSe,
1T-PtSe;
1T-PtSe,
1T-PtTe,
1T-PtTe,
1T-PtTe,
1T-PtTe,
1T-PtTe;
1T-PtTe,
1T-PtTe,
1T-PtTe,
1T-PtTe,
1T-PtTe,
1T-PtTe,
1T-STl,
1T-STl,
1T-STl,
2H-WTe,
1T-SnSe,
1T-TiS,
1T-SnS,
1T-SnS;
1T-Z1S,
1T-ZrSe,
1T-TiS,
1T-SnSe,
1T-SnSe,

ML-B
1T-YbI,
1T-ZnBr,
1T-ZnCl,
1T-Znl,
2H-Gel,
2H-MoS,;
2H-MoSe;
2H-MoTe,
2H-WS,
2H-WSCQ
2H-WTe,
2H-ZrCl,
1T-PtO,
1T-PtO,
1T-PtO,
1T-ZnCl,
1T-PtO,
1T-PtO,
1T-PtS,
1T-PtS,
1T-ZnBr,
1T-ZnCl,
1T-PtS,
1T-ZnBr,
1T-ZnCl,
1T-Znl,
2H-Gel,
2H-WS,
1T-STI,
1T-YbI,
1T-ZnBr,
1T-ZnCl,
1T-Znl,
2H-MoSe;
2H-MoTe,
2H-WS,
2H—WSe2
2H-WTe,
2H-ZrCl,
1T-YbI,
1T-ZnBr,
1T-ZnCl,
1T-STI,
1T-SnS,
1T-SnS,
1T-ZnBr,
1T-ZnCl,
1T-SnS,
1T-SnS,
1T-SnSe,
1T-ZnBr,
1T-ZnCl,

Eq

0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
248
1.44
0.71
3.50
1.95
0.94
1.44
0.71
2.65
2.65
0.94
1.72
1.72
1.72
1.72
1.72
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
1.89
1.89
1.89
1.30
1.44
0.71
248
248
1.95
0.94
0.71
1.44
1.44

Eq

0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
2.75
1.81
1.11
3.95
2.56
1.68
1.81
1.11
2.79
2.79
1.68
2.08
2.08
2.08
2.08
2.08
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.31
2.07
2.07
2.07
1.30
1.81
1.11
2.75
2.75
2.56
1.68
1.11
1.81
1.81

0.74
3.37
4.35
1.99
1.87
1.99
1.36
0.80
1.64
1.01
0.47
0.13
0.59
1.42
1.62
0.75
0.84
1.89
0.30
0.50
0.90
1.88
0.77
1.97
2.94
0.58
0.46
0.23
0.63
0.66
3.30
4.28
1.92
1.29
0.73
1.56
0.94
0.40
0.05
0.03
2.67
3.64
0.24
0.83
1.03
0.37
1.34
0.25
1.30
0.20
1.20
2.18

AE,
1.52
1.15
1.68
0.50
0.40
0.14
0.49
0.60
0.47
0.77
0.74
1.33
0.43
0.63
1.17
1.87
0.71
0.67
0.91
1.45
1.06
1.59
0.95
0.93
1.46
0.28
0.18
0.25
0.63
1.06
0.69
1.22
0.04
0.03
0.15
0.01
0.31
0.28
0.87
0.44
0.06
0.59
0.35
0.21
0.74
1.76
2.30
0.28
0.24
0.53
1.97
2.50

12
13

12
12
19
13

19
13

13
13
19
16

13
13
19
12
19

19

13
13

12
13

12
13

19
13

13
12
19

13
16
12
13

13

19
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table continued

ML-A
1T-ZrSe,
1T-TiS,
1T-TiS,
1T-TiS,
1T-TiS,
1T-TiS,
1T-Ybl,
2H-WTe,
2H-ZrCl,
1T-ZnBr,
1T-Znl,
1T-ZxS,
1T-ZrSe,
2H-Gel,
2H-MoS,;
2H-MoSe;
2H-MoTe,
2H-WS,
2H-WSe;
2H-WTe,
1T-Znl,
1T-ZrS,
1T-ZrSe>
2H-Gel,
2H-MoS,
2H-MoSe;
2H-MoTe,
2H-WS,
2H-WSe,
2H-WTe,
2H-ZrCl,
1T-ZrSe,
2H-Gel,
2H-MoS,;
2H-MoSe,
2H-WS,
1T-ZrSe,
1T-ZrSe;
2H-MoTe,
2H-WTe,

ML-B
1T-SnSe;,
1T-ZnBr,
1T-ZnCl,
1T-Znl,
1T-ZxS,
2H-MoS,;
1T-ZnCl,
1T-YbI,
1T-YbI,
1T-ZnCl,
1T-ZnBr;
1T-ZnBr,
1T-ZnBr,
1T-ZnBr,
1T-ZnBr,
1T-ZnBr,
1T-ZnBr,
1T-ZnBr,
1T-ZnBr,
1T-ZnBr,
1T-ZnCl,
1T-ZnCl,
1T-ZnCl,
1T-ZnCl,
1T-ZnCl,
1T-ZnCl,
1T-ZnCl,
1T-ZnCl,
1T-ZnCl,
1T-ZnCl,
1T-ZnCl,
1T-Znl,
1T-Znl,
1T-Znl,
1T-Znl,
1T-Znl,
2H—G612
2H-MoS,;
2H-WSe,
2H-WSe;

Eq

0.94
0.71
0.71
0.71
0.71
0.71
2.35
1.30
1.55
4.61
2.59
1.95
0.94
2.36
222
1.95
1.50
2.20
1.88
1.30
2.59
1.95
0.94
2.36
2.22
1.95
1.50
2.20
1.88
1.30
1.55
0.94
2.36
2.22
1.95
2.20
0.94
0.94
1.50
1.30

Eq

1.68
1.11
1.11
1.11
1.11
1.11
2.40
1.30
2.29
4.73
3.01
2.56
1.68
2.93
2.22
1.95
1.50
2.20
1.88
1.30
3.01
2.56
1.68
2.93
2.22
1.95
1.50
2.20
1.88
1.30
2.29
1.68
2.93
2.22
1.95
2.20
1.68
1.68
1.50
1.30

0.47
1.40
2.38
0.02
0.78
0.02
3.61
0.27
0.61
0.98
1.38
0.62
1.67
1.50
1.38
2.01
2.58
1.74
2.36
2.90
2.36
1.60
2.65
248
2.36
2.99
3.55
271
3.34
3.88
4.22
0.29
0.12
0.00
0.63
0.36
0.16
0.29
0.21
0.54

AE,
0.03
2.50
3.04
1.86
0.46
1.50
0.16
0.78
0.20
0.53
0.65
2.04
2.00
0.75
1.01
0.65
0.54
0.68
0.38
0.41
1.18
2.58
2.54
1.28
1.54
1.19
1.08
1.21
0.91
0.94
0.35
1.36
0.10
0.36
0.01
0.03
1.26
1.00
0.17
0.03
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Table 6. Full table of all type-III vdWHs Here we report the vdWH composition (ML-A and ML-B), the VBM, E\, the
conduction band minimum(CBM), E., of ML A and B. S5 and S are the number of primitive cells of ML A and B in the

superstructure.

ML-A ML-B  E,(A) EJA) E,B) E.B) Ss Sg
ITCd, ITNiO, -6.56 -357 997 -668 3 7
IT-Gel, IT-NiO, -634 371 997 -668 3 7
IT-PdTe,  IT-HfS, 445 -435 -706 -501 13 16
IT-PtTe,  IT-HfS, 452 -390 -7.06 -501 13 16
2H-WTe, IT-HfS, -492 362 -7.06 -501 13 12
OH-ZrCl, IT-HfS, -458 -3.03 -7.06 -501 19 16
IT-HfSe;, ITNiO, -6.01 -492 997 668 7 13
IT-PdTe, IT-HfSe, -445 -435 -601 -492 12 13
IT-PtTe,  IT-HfSe, -452 -390 -601 -492 12 13
2H-WTe, IT-HfSe, -492 -3.62 -601 -492 19 16
OH-ZrCl, 1T-HfSe, -458 -3.03 -6.01 492 9 7
ITOTl, ITNiO, -540 -390 997 -6.68 12 19
IT-PdTe, IT-NiO, 445 -435 997 668 9 19
IT-PtSe;  IT-NiO, -585 414 997 -668 4 7
IT-PtTe,  1T-NiO, 452 -390 -997 668 9 19
ITSTL,  ITNiO, -5.15 327 997 668 9 19
IT-SnSe;  IT-NiO, -6.62 -518 997 -668 7 13
ITTiS,  ITNiO, -642 -571 997 -668 13 19
ITYbl, ITNiO, -5.19 283 997 668 3 7
ITZnl,  IT-NiO, -644 385 997 -668 4 9
IT-ZrSe;  ITNiO, -6.15 -521 997 668 7 13
2H-Gel, IT-NiO, -632 -396 997 -668 3 7
2H-MoS, IT-NiO, -6.44 421 997 -668 3 4
2H-MoSe, IT-NiO, -581 -3.86 997 -668 9 13
2H-MoTe, IT-NiO, -525 375 997 668 12 19
2H-WS, IT-NiO, -6.08 -3.89 997 668 3 4
2H-WSe, IT-NiO, -546 -358 997 -668 9 13
2H-WTe, IT-NiO, -492 362 997 -668 12 19
2H-ZtCl, IT-NiO, 458 -3.03 -997 668 9 13
ITOTL,  ITTiS» -540 -390 -642 571 12 13
IT-PdTe,  IT-PtO, 445 -435 -804 -454 12 19
IT-PdTe,  IT-SnS, 445 -435 745 497 16 19
IT.PdTe; 1T-SnSe, -445 -435 662 -518 12 13
IT-PdTe,  IT-TiS, 445 435 -642 571 3 4
IT-PdTe,  1T-ZrS, 445 435 720 -525 16 19
IT-PdTe, 1T-ZrSe, 445 -435 -6.15 -521 12 13
ITPtTe;  ITPtO, -452 -390 -8.04 454 7 12
ITPtTe;  IT-SnS, -452 -390 -745 497 16 19
ITPtTe; 1T-SnSe; -452 -390 -6.62 -5.18 12 13
IT-PtTe,  IT-TiS» 452 -390 -642 571 3 4
IT-PtTe,  1TZrS, 452 -390 -720 -525 16 19
IT-PtTe, 1T-ZrSe, 452 -390 -6.15 -521 12 13
ITSTL, 1TSnSe; -5.15 -327 -662 -518 12 13
ITSTL,  ITTiS, -5.15 327 -642 -571 9 13
ITSTL,  ITZrS, -5.15 -327 -720 -525 13 16
ITST,  ITZrSe; -5.15 -327 -615 -521 16 19
2H-WTe, IT-SnS, 492 -3.62 -745 497 13 12
2H-ZrCl, IT-SnS, 458 -3.03 -745 -497 19 16
2H-WTe, 1T-SnSe, -492 -3.62 -6.62 -518 16 13
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table continued

ML-A ML-B  E,(A) E.(A) E,B) E.B) Ss Sg
2H-ZrCl, 1T-SnSe, -4.58 -3.03 -6.62 -518 4 3
IT-Yb, ITTiS, -5.19 -283 -642 -571 13 19
2H-MoTe, IT-TiS, -525 -3.75 -642 -571 12 13
2H-WSe,  IT-TiS, -546 -358 -642 -571 13 12
2H-WTe, IT-TiS, -492 -3.62 -642 -571 12 13
2H-ZrCl,  IT-TiS, -458 -3.03 -642 -571 1 1
IT-Ybl,  1TZS, -5.19 283 -7.20 -525 3 4
IT-Yb, 1T-ZrSe; -5.19 -2.83 -6.15 -521 13 16
2H-MoTe, 1T-ZrS, -525 375 -720 -525 13 12
2H-WTe, 1T-ZrS, -492 -362 -720 -525 13 12
2H-ZrCl, 1T-ZrS, -458 -3.03 -720 -525 19 16
2H-WTe, 1T-ZrSe, -4.92 -3.62 -6.15 -521 19 16
2H-ZrCl, 1T-ZrSe, -4.58 -3.03 -6.15 -521 9 7
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