First-principles calculations of the structural, electronic, magnetic, thermodynamic and optical properties of the cubic Sr1-xMnxTe ternary alloys
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Abstract

This article presents the structural, electronic, magnetic, thermodynamic and optical properties of the Sr1-xMnxTe (x = 0.25, 0.50 and 0.75) compounds. The systematic simulations have been studied using DFT method under the context of the full potential linearized augmented plane wave (FP-LAPW). The structural parameters of SrTe are in good agreement with that available theoretical and experimental values. The results reveal that Mn doping reduces the lattice parameter, bulk modulus (B) and its pressure derivatives (B’). The electronic structure of this compounds revealed important prediction about the spin polarized band structure and electronic density of state calculations for Sr1-xMnxTe that indicate semiconducting nature for x = 0.25. Since, the band structures show the half-metallicity for x = 0.50 with spin-up metal and spin-down is semiconductor, and for x = 0.75 shows a spin gapless semiconductors spin-up channel and semiconductor spin-down channel. The magnetic properties investigation of Sr1-xMnxTe alloys shows the value of the total magnetic moment. Moreover, the thermodynamic properties have been further computed and analyzed using the pseudo-harmonic model. Finally, the optical properties are described by calculating the absorption coefficients, dielectric function along with real and imaginary part of the dielectric function.
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