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A
Table S1 Calculated valley polarization KK (meV) for VX,, NbX; and TaX; (X = S, Se, Te) upon
enabling spin-orbit coupling (SOC).

Material A[( K' ( mev) Material AK I(' ( mev) Material AK K' ( mev)
VSe, 137 NbSe, 173 TaSe, 264
VTe, 229 NbTe, 251 TaTe, 318
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Fig. S1 Schematic illustration of the electronic band structures and spin characteristics of Group-II11B
(Sc, Y) TMDs.
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Fig. S2 Charge density distributions of flat-band states near the Fermi level in ScS2, YS2, and Y Se.
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(Ti, Zr, and Hf) TMDs.

HfS,
Fig. S3 Schematic illustration of the electronic band structures and spin characteristics of Group-IVB
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Fig. S4 Schematic illustration of the electronic band structures and spin characteristics of Group-

VIIB (Mn, Tc, and Re) TMDs.
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Fig. S5 Schematic illustration of the electronic band structures and spin characteristics of Group- VI

Pt) TMDs.

(Fe, Ru, Co, Rh, Ni, Pd,
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Fig. S6 Schematic illustration of the electronic band structures and spin characteristics of Group-VB

(V, Nb, and Ta) TMDs with SOC included; the magnitudes of the valley polarization are annotated.
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Fig. S7 Schematic illustration of the electronic band structures and spin characteristics of CrS, and

CrSe, with SOC included.



