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          This paper aims to investigate the structural and electronic properties of acanthite silver sulfide using the first principles calculations and considering the spin-orbit coupling (SOC) effects on the electronic structure. The cohesive energy was calculated with the GGA potential and the results show that Ag-S is a majority covalent bond, accurately confirmed by the electron density, with an ionicity factor of 0.055-0.11. The band structure and the density of states (DOS) were computed by the GGA with and without SOC. It was found that the SOC-induced band splitting near the Fermi energy increases the gap energy from 0.87 to 0.97eV. Spin magnetic moment was determined to be 0.0003[image: image3.png]tp



, which confirms the absence of magnetic behavior of Ag2S. Becke Johnson's modified mBJ coupled with the GGA was applied to obtain an energy gap in the experimental gap vicinity.
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