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Fig. 1 The supercell (2X1X1) of ZnS+V
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Fig.2 (a) The imaginary part of dielectric function of V in ZnS; (b) The imaginary part of dielectric function of ZnS;
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(c) The relation of absorptional coefficients versus wavenumbers of V in ZnS
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Fig. 3 (a) The figure of the density of states for ZnS; (b) The figure of the density of states for V in ZnS supercell
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Table 1 The electron population of each atom of V in ZnS supercell
Species Ton s ) d Total Charge
S 1,4,6,7C1) 1. 83 4. 65 6.48 —0.48
) 2,3,5,8C1) 1. 83 4,62 6. 44 —0. 44
A% 1 2.46 6. 40 3. 86 12.72 0.28
1CIH 0. 60 0.94 9.98 11.52 0.48
, 2C1D 0.59 0.95 9.98 11.52 0. 48
n
3¢l 0. 60 0.95 9.98 11. 54 0.46
4,5,6,7CI\ND 0.58 0.94 9.98 11.50 0. 50
Bond Sl —V S —ZnlV Sl —Znl ST —Znll SII—ZnlV SII—Znll
Population 0.51 0. 46 0. 46 0.47 0.42 0.43
0.239102 0.241009
Length/(nm) 0.236470 0.239449 0.239612 0.241067
0.239100 0.241013
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Study of Optical Properties and Electronic Structure

of V in ZnS by First Principles
HE Kai-Hua'?,YU Fei**,]JI Guang-Fu*, YAN Qi-Li* ,ZHENG Shu-Kui*

(1. College o f Mathematics and Physics »China University of Geosciences sWuhan 430074 ,China;
2. Institute o f Fluid Physics CAEP ,Mianyang 621900,China;
3. Institute of Solid States ,Sichuan Normal University ,Chengdu 610066 ,China;
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Abstract: The optical properties and electrical structure of V in ZnS supercell have been computed by
means of plane wave pseudo-potential method(PWP) with generalized gradient approximation(GGA).
The calculated optical property is in consist with the values calculated by the theory of crystal field and
with the experiment results. By importing impurity, the energy level has a shift about —2.5 eV. The
Mulliken charge of V is 0. 28, which is smaller than every kind of Zn,and the covalency of bond S—V
is strongest than other bonds,and the length is the shortest.

Key words: supercell;impurity;optical property



