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First-principles Study of Electronic and Elastic Properties of SnX( X=S, Se, Te)

YIN Guoqging, YU You, SHEN Yanjiang, WANG Liyue, MA Ying, LI Yegu
(College of Optoelectronic Engineering, Chengdu Univercity of Information Technology , Chengdu 610225, China)

Abstract ; First—principles methods based on density functional theory are used to research the electronic properties of the
monolayer and bulk structures of the thermoelectric material SnX(X=S,Se,Te), and the elastic properties of the bulk
structure SnX are calculated and analyzed. The calculated results are consistent with the reported theoretical or experi-
mental results. Through the calculation of energy band and density of states, it is found that SnX with monolayer and
bulk structure are indirect band gap semiconductors, and the band gap decreases with the increase of the atomic number
of X. According to the calculated values of elastic constant C;, bulk elastic modulus B and shear modulus G of the bulk
structure, it is found that SnX is mechanically stable,and they all exhibit brittleness. The elastic anisotropy factor shows
that SnX has elastic anisotropy.

Keywords : first principles; thermoelectric materials; monolayer structure ;electronic properties; elasticity



