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Fig. S1 (a) calculated phonon dispersion of the MoTe,/VSe, heterostructure. (b) Top and side views snapshot of the
molecular dynamics simulations of the MoTe,/VSe, heterostructure at 300 K up 5 ps.
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Fig. S2 Electric field dependent SOC band structure of the MoTe,/VSe, heterostructure at (a) E=-0.2 V/A, (b) E =
0.2 V/A, (¢) E=-0.4 V/A and (d) E = 0.4 V/A. Here, the green line represents the contribution from the VSe, layer

while the blue line represents the majority spin component and the red line is the minority spin component from the
MoTe, layer.
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Fig. S3 Layer dependent density of states (DOS) of MoTe,/VSe, heterostructure at (a) E=0 V/A, (b) E= -0.6 V/A,
and (c) E= 0.6 V/A.



@ | (b)

400 T T T T T T T 400 T T T T T T T
E=-0.2V/A E=02V/A

300 g 300 &

200 - 200

100

o, (S/em)
- B
B
o, (S/cm)
8)/

<200 -200 + 4
-300 | B -300 4
400 L s . L \ . L s 400 s L L s L L L L
05 -04 03 -02 -01 00 01 02 03 04 05 05 -04 03 02 -01 00 01 02 03 04 05
p(eV) n(eV)
(c) (d)
400 T T T T T T T T 400 T T T T
E=-04 V/A E=04V/A
300 g 300 4

200 - g 200 | E
100 M 4 100 | \/\ -
-100 | \Z -100 | \.—J

Oy (Sfem)
=]

6, (S/em)
=3

=200 |- - =200 | -
=300 - =300 -
00 e R 200 e R
0.5 04 0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 -0.5 0.4 -03 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5
1 (eV) (ev)

Fig. S4 Electric field dependent anomalous Hall conductivity (o) as a function of chemical potential () at (a) E = -
0.2 V/A, (b)E=0.2 V/A, (c) E=-0.4 V/A and (d) E= 0.4 V/A .
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Fig. S5 Layer dependent projected SOC band structure of MoTe,/VSe, heterostructure at (a) E=0 V/A, (b) E =
-0.6 V/A, and (c) E= 0.6 V/A. Here, the blue line represents the majority spin component and the red line is the

minority spin component.
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Fig. S6 Electric field dependent anomalous Nernst conductivity (oy,) as a function of chemical potential (i) at (a) E
=-02V/A, (b)E=0.2 V/A, (c) E=-0.4 V/A and (d) E= 0.4 V/A .
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