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Silver-based compounds have attracted considerable attention due to their promising applications in optoelectronic, 
photovoltaic, and thermoelectric devices. In this work, the structural and electronic properties of AgRM (M = S, Se, Te; R = Sb, 
Bi) compounds in the chalcopyrite, zinc-blende, and rock-salt phases were systematically investigated using density functional 
theory (DFT) within the full-potential linearized augmented plane wave (FP-LAPW) method. The equilibrium lattice constants 
and bulk moduli were determined using several exchange-correlation approximations, including the local density approximation 
(LDA), Perdew–Burke–Ernzerhof generalized gradient approximation (PBE-GGA), and Wu–Cohen generalized gradient 
approximation (WC-GGA), in order to assess their influence on the structural parameters. The calculated results indicate that 
the chalcopyrite phase is the energetically most favorable configuration for most of the studied compounds, whereas the 
zinc-blende and rock-salt phases are found to be metastable under ambient conditions. The calculated equilibrium lattice 
constants range approximately from 5.3 to 6.1 Å, while the bulk moduli vary between 66 and 102 GPa, depending on the 
compound and crystal structure, and are in good agreement with available theoretical and experimental data. Furthermore, the 
electronic properties were investigated through band-structure and density-of-states (DOS) calculations, performed both 
without and with spin–orbit coupling (SOC). The results show that all the studied compounds exhibit a semimetallic character, 
while the inclusion of SOC modifies the band dispersion near the Fermi level due to the strong relativistic effects associated with 
the heavy elements Sb and Bi. These findings provide reliable structural and electronic parameters and offer valuable insights for 
future investigations of the optical, elastic, and thermoelectric properties of Ag-based compounds. 
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