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Abstract
The structural, mechanical, electronic and optical properties of LiAlS2, NaAlS2 and KAlS2 chalcogenides are
investigated by utilizing Perdew-Berke-Ernzerhof functional within generalized gradient approximation un-
der the context of density functional theory as a function of pressure. The mechanical properties are obtained
using the Vight-Reuss-Hill approximation. The pressure dependent band structures and density of states are
obtained using geometry optimization method. The calculated electronic density of states predict the insu-
lating nature while the band structures exhibit the direct band gaps of 4.21, 3.70 and 3.62 eV for the triclinic
LiAlS2, NaAlS2 and KAlS2 respectively, at 0 GPa. The optical properties including the absorption coefficient,
refractive index and reflectivity are calculated and analyzed. Furthermore, the spectra of reflectivity curves
are high in the ultraviolet regions suggesting they could be used as coating materials to avoid solar heating.
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