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1 Pristine monolayer 2H, 1T and 1T’ TMD phas-
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Fig. 1 The ground-state energy difference (per XY2 (X = Mo, W; Y =
S, Se) unit) between the 2H, 1T and 1T’ phases (the energy of the 2H
monolayer is set as the reference, indicated by the dashed line at zero).
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Table 1 The calculated cohesive (Ecoh) and formation (E f ) energy values
in eV/atom for the TMD layers.

2H-MoS2 1V 2V 3V 4V 5V 6V 7V
Ecoh 5.626 5.618 5.612 5.533 5.585 5.569 5.560
E f -0.748 -0.706 -0.664 -0.630 -0.561 -0.503 -0.452

1T-MoS2 1V 2V 3V 4V 5V 6V 7V
Ecoh 5.409 5.443 5.462 5.454 5.480 5.487 5.550
E f -0.531 -0.531 -0.514 -0.469 -0.456 -0.421 -0.441

1T’-MoS2 1V 2V 3V 4V 5V 6V 7V
Ecoh 5.441 5.457 5.463 5.469 5.464 5.455 5.549
E f -0.563 -0.544 -0.515 -0.469 -0.440 -0.389 -0.441

2H-MoSe2 1V 2V 3V 4V 5V 6V 7V
Ecoh 5.142 5.136 5.133 5.143 5.105 5.087 5.081
E f -0.552 -0.507 -0.465 -0.434 -0.353 -0.290 -0.237

1T-MoSe2 1V 2V 3V 4V 5V 6V 7V
Ecoh 4.982 5.009 5.039 5.073 5.024 5.068 5.114
E f -0.391 -0.381 -0.371 -0.365 -0.273 -0.271 -0.271

1T’-MoSe2 1V 2V 3V 4V 5V 6V 7V
Ecoh 4.999 5.011 5.047 5.038 5.060 5.050 5.114
E f -0.408 -0.383 -0.379 -0.330 -0.308 -0.254 -0.270

2H-WS2 1V 2V 3V 4V 5V 6V 7V
Ecoh 6.068 6.065 6.065 6.073 6.050 6.040 6.038
E f -0.468 -0.415 -0.363 -0.317 -0.237 -0.167 -0.102

1T-WS2 1V 2V 3V 4V 5V 6V 7V
Ecoh 5.894 5.907 5.925 5.930 5.926 5.914 5.999
E f -0.295 -0.257 -0.224 -0.174 -0.113 -0.041 -0.064

1T’-WS2 1V 2V 3V 4V 5V 6V 7V
Ecoh 5.441 5.457 5.463 5.469 5.464 5.455 5.549
E f -0.563 -0.544 -0.515 -0.469 -0.440 -0.389 -0.441

2H-WSe2 1V 2V 3V 4V 5V 6V 7V
Ecoh 5.544 5.542 5.545 5.560 5.529 5.526 5.518
E f -0.232 -0.177 -0.124 -0.080 0.010 0.077 0.152

1T-WSe2 1V 2V 3V 4V 5V 6V 7V
Ecoh 5.404 5.464 5.474 5.453 5.464 5.443 5.462
E f -0.092 -0.099 -0.053 0.026 0.075 0.160 0.208

1T’-WSe2 1V 2V 3V 4V 5V 6V 7V
Ecoh 5.138 5.445 5.440 5.440 5.455 5.449 5.450
E f 0.173 -0.080 -0.019 0.039 0.084 0.154 0.221
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Fig. 2 Band structure of pristine single layer 2H and 1T phase XY2 (X = Mo, W; Y = S, Se), PBE band structure is shown with a blue line and the
PBE+SOC band structure is presented with a green line. The black line indicates the Fermi level at zero eV.

2 | 1–5Journal Name, [year], [vol.],



Fig. 3 Electronic band structure of pristine single layer 1T phase MoYM2 (Y = S,Se)
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Fig. 4 Electronic band structure of pristine single layer 1T’ phase MoY2 (Y = S,Se)
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Fig. 5 Raman spectrum of pristine single layer 2H, 1T and 1T’ phase XY2 (X = Mo,W Y = S,Se)
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