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Abstract:

In this study, we conducted an ab initio investigation of the structural, elastic,
electronic and optical properties of AgCaBr; and AgCaF; Calcium-based halide perovskites.
Our findings suggest that these materials exhibit a high degree of stability in the cubic
structure, with optimized lattice parameters that agree well with previous theoretical
predictions. We estimated the monocrystalline elastic constants (Cj;) for these compounds via
the strain-stress method. Using the predicted Cj values, we were able to deduce various
elastic moduli for AgCaBr; and AgCaFs polycrystalline aggregates, including bulk modulus,
Young's modulus, shear modulus, Lame coefficients, Poisson's ratio, and Debye temperature.
Band structure, density of states and band gap pressure coefficients are also given. Our
calculations show that AgCaBr; and AgCaF; has an indirect band gap (R-I'). We present
calculations of the frequency-dependent complex dielectric function e(w). We find that the
values of zero-frequency limit &, (0) increase with decreasing the energy band gap. The origin
of the peaks and structures in the optical spectra is determined in terms of the calculated
energy band structures. We hope that our study provides valuable insights into the structural,
elastic, electronic and optical properties of AgCaXs perovskites compounds that may be
reference data for future investigations of these materials.

Keywords: Density Functional Theory; Halide perovskites; Structural parameters;

Elastic moduli; Electronic properties
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