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SI. Crystal structure prediction

Figure S1. The atomic structures of predicted thermodynamically stable phases (except for
ViSa).

Table S1. The lattice parameters of predicted V-S structures.

V-S phases a, A b, A Y
H-VS:2 3.17 3.17 120
T-VS2 3.18 3.18 120

VS 3.17 7.05 90
ViS 4.22 4.22 90




SII.V3S4 phase

To prove the thermodynamic stability of the proposed V3Ss structure we decided to narrow
down the search space and perform a fixed-composition evolutionary search for the most stable
ViS4 structure with 14 atoms in the primitive cell, and after 25 generations V3S4 system was found
to be similar to that we found in the variable-composition search.
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Figure S2. Considered antiferromagnetic configurations for 2 x 1 x 1 supercell of V3S4 phase.

Table S2. The energy difference between considered magnetic configurations and the most
energetically favorable AFM10 configuration and absolute values of magnetic moment on
vanadium atoms in square pyramidal (Vsq pyr) and octahedral (Voct) surroundings.

Magnetic Configuration AE, eV Viq pyrs Voct, 1

FM 0.29 2.28 2.64
AFM1 0.31 2.26 2.23
AFM2 0.31 2.26 2.23
AFM3 0.31 2.26 2.23
AFM4 0.31 2.26 2.23
AFM5 0.00 2.06 2.55
AFM6 0.09 2.15 2.52
AFM7 0.13 2.14 2.50
AFM8 0.13 2.14 2.50
AFM9 0.26 2.37 1.98
AFM10 0.00 2.06 2.55




SIII. Sensing properties
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Figure S3. The most energetically favorable configuration of considered gas molecules (O2, NO,
NO2, NH3, CO, CO2, and H20) on V3S4 surface and corresponding electronic band structures
before and after the gas molecules adsorption. Spin Up and Down bands are shown by red and
blue colors, respectively. By red, yellow, blue, brown, grey and green colors vanadium, sulfur,
oxygen, carbon, nitrogen and hydrogen atoms are depicted.



