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Comparative calculation and study of structural, mechanical and
thermophysical properties of ZnSe crystal by using different
pseudopotentials under high temperature
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Abstract:
Zinc selenide (ZnSe) has wide applications in the optoelectronics fields, especially X-ray and

gamma detectors and scintillators, due to its relatively acceptable radiation stability. We
calculated the structural properties, elastic constants, and related mechanical and thermodynamic
properties of ZnSe crystal based on density functional theory by Espresso quantum package. The
simulations were performed using three types of pseudopotentials, including LDA, GGA (PBE),
and GGA (PBEsol). We then compared the results with experimental and theoretical values. The
simulation results indicate that GGA (PBEsol) pseudopotentials are much more accurate for
structural analysis and elastic constants calculations. Also, we studied the mechanical properties
such as Bulk, Shear, Young's moduli and Poisson's, Pogue's, and Cauchy's coefficients and
thermophysical properties, including Debye temperature and minimum thermal conductivity at
different temperatures.

Keywords: Zinc Selenide; Density functional theory; Elastic constants; Mechanical and
thermophysical properties; High temperatures.
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