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Table 1 Structural parameters and magnetic moment of V-based monolayers : lattice constant, bond angle (6s_v_s.), bond length of V-S (dy_s), V-Se

(dv—se), and magnetic moment of V atom.

Monolayer | a A) Ox_y_y (deg) | dv_s A) dy_se A) my (Ug)
VS, 3.18 78.79 2.38 - 1.15
VSe,; 3.34 79.93 - 2.52 1.25
VSeS 3.24 79.61 2.37 2.52 1.16
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Fig. 1 Top and side view of (a) 1T-VSeS Janus monolayer with octahedral coordinate. The vanadium, selenide, and sulfur atoms are shown in purple,
blue, and yellow, respectively. Unit cell is also identified.(b) Schematic illustration of Energy Splitting and Crystal Field (c) the spin-polarized band
structure of 1T-VSeS.
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Fig. 2 (a) Potential difference, and (b) charge difference density along Z-direction for V-based monolayers.
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Fig. 3 Phonon band structure of NM VSeS monolayer. Blue (red) lines indicate optical (acoustic) phonon modes. The structure is dynamically unstable
due to imaginary phonon modes around M point.
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Fig. 5 Spin-polarized band structure for 2H-VSeS with (a) NM configuration (b) AFM configuration

Journal Name, [year], [vol.], 1 |3
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(c) 1T-VSSe ‘ (d) 1T-VSSe
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Fig. 6 spin-resolved density of states for atom (left) and orbital (right) state, (a), (b) 2H-VSeS (c), (d) 1T-VSeS.
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Fig. 7 (a) and (b) spin and orbital resolved band structure of the 2HVSeS monolayer under € = +10%. In (b) yellow, red, and blue lines denote 4.,
(dxz,dyz), and (d,2_2,dxy) Orbitals, respectively. Spin-dependent density of states is shown in (c).
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Fig. 8 Band structure of the monolayer under € = —6%. A Dirac point is observed for spin-down.
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Fig. 9 (a) spin, (b) orbital resolved DOS of the monolayer under strain of ¢ = —6%. Black, blue, and red lines show the contribution of d., (d,2_2,dxy),
and (dy,d,.) orbitals, respectively.
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Fig. 10 (a) spin, (b) orbital resolved DOS of the monolayer under strain of € = —10%. Black, blue, and red lines show the contribution of d 2, (d,2_,2,dyy),
and (d;,d,.) orbitals, respectively. (c) spin-dependent band structure of the strained monolayer.
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Fig. 11 (a) Band straucture of the heterostructure in AFM configuration. (b) Density of states projected on each layer and spin for FM state. Fermi
level is set to zero.
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