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Fig.2 Band structure of MoS;
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Fig.3 Total and partial density of states of MoS,
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Table 3 LO/TO splittings and contribution to the component

of lattice dielectric tensor for each IR-active mode

(The component of lattice dielectric tensor

perpendicular and parallel to the c axis is denoted

lat lat .
£ and &, respectively
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Fig.4 Dielectric function for MoS;: (a) parallel component to the
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Fig.5 Infrared reflectivity for MoS,: (a) parallel component to the

c axis and (b) perpendicular component to the ¢ axis
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First-Principles Study of Electronic Structure, Vibrational and Dielectric Properties of
MoS,

Chen Jichao, Liu Zhengtang, Feng Liping, Tan Tingting
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The electronic structure, vibrational and dielectric properties of MoS, were studied by first-principles based on density
functional theory (DFT). The band structure, density of states, the dielectric function spectrum and the infrared reflectivity spectrum were
presented. The results indicate that MoS; is a semiconductor with indirect band gap. The dielectric tensors are highly anisotropic. It is
found that lattice vibration makes less contribution to the dielectric constant than that of electronic screening. Due to the existence of
Infrared active modes over the range of 300~500 cm™, there is a strong interaction between the material and electromagnetic wave,

impairing the wave-transparent properties of MoS..

Key words: MoS,; first-principles; electronic structure; vibration; dielectric constant



122 WA m A RS TR 29 %

Corresponding author: Chen Jichao, Candidate for Master, School of Materials Science and Engineering, Northwestern Polytechnical
University, Xi’an 710072, P. R. China, Tel: 0086-29-88488013, E-mail: chenjichao2007 @163.com



