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Effects of Zn Vacancy and Cu-doping Impurity on Electronic Structure and Optical Properties in
ZnTe

LI Qing-fang®, HU Gel, YAO Jing?, ZHANG Shuangl, WEI Shengl, FENG Wen-jiang?

1. Colledge of Chemistry and Chemical Engineering, Chongging University, Chongging 400044, China;

2. College of Physics Science and Technology, Shenyang Normal University, Shenyang 110034, China
Abstract: Calculation and detailed analysis were carried out to investigate the lattice parameter and defect
formation energy of perfect zinc blend ZnTe, that with impurity Cu(Zng g,5Cug 4,5Te) and that with Zn
vacancies (Zng g,5Te) using the plane-wave ultrasoft pseudopotential method based on density function
theory and generalized gradient approximation. We obtained the band structure, density of states,Mulliken
populations, dielectric function, absorption spectrum, refractive index, reflectivity, optical conductivity and loss
function of the three systems. The results show that Zn vacancy and Cu impurity have certain influence on the
lattice parameters, energy band structure and optical properties. The volumes of defect systems decrease and
the lattice parameters are changed to some extent compared to perfect ZnTe. The band gap decreases,
providing a n-type conductivity to the top of the valence band of the acceptor levels due to the vacancy and
introduction of impurity level. Moreover, the optical properties of ZnTe are improved as the absorption spectra
show a remarkable redshift and the electron transition of the defect systems in the visible region are
enhanced apparently accompanied with appearance of dielectric peaks.
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