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First principles study on the electronic structures and
optical properties of Na,Ge,Se;
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Abstract

The optimized crystal structure, electronic structure and optical properties of NasGeaSes, an excellent nonlinear
crystal, are investigated by using pseudo-potential plane-wave method based on the first principles. The band structure,
density of states, bond population, dielectric function, reflection spectrum, absorption spectrum, and codex refractive
index of optimized structure of NazxGeaSes are calculated. The results indicate that NasGesSes is indirect wide-band
semiconductor. The electronic transitions are mainly composed of Ge-4s, Ge-4p, Se-4s and Se-4p. The optical proper-
ties are determined by the interaction between Ge and Se, while Na contributes little. The reflectance spectrum and
absorption spectrum indicate that there is strong absorption to ultraviolet radiation and static refractive index is 2.133.
NayGeaSes possesses moderate birefringence. The results indicate that NaxGeaSes is a good candidate for the optical

crystals in the infrared region.

Keywords: Nay;GesSes, electronic structure, optical properties, first-principles
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