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Fig. 1  Super-cell structure of the doped ZnS system
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Table 1 ~ The optimized geometric parameters of pure and
doped ZnS systems nm
a b c Bond

Pure ZnS 1.106 0.553 2 0.553 2 0.239 5
V-doped 1.113 0.550 6 0.550 5 0.2351
Cr-doped 1.103 0.550 7 0.550 7 0.229 8
Mn-doped 1.093 0.550 4 0.550 4 0.227 5
Fe-doped 1.097 0.547 6 0.547 5 0.223 7
Co-doped 1.135 0.546 9 0.546 9 0.2270
Ni-doped 1.121 0.544 1 0.543 9 0.2299
Cu-doped 1.120 0.544 7 0.544 7 0.232 8
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Fig.2 Band structure of pure ZnS system
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Electronic Structure and Optical Properties of ZnS System
Doped with Different 3d Transition Metals

QI Yan-hua', HOU Qin-ying’, SU Xi-yu', KONG Xiang-lan', WU Zhao-hui’
(1. College of Physics and Engineering, Qufu Normal University, Qufu 273165, China;
2. Library, Qufu Normal University, Qufu 273165, China; 3. No. 1 Middle School of Yanzhou, Yanzhou 272100, China)

Abstract; The electronic and optical properties of blende phase ZnS systems doped with 3d transition metal
ions were studied by the first-principles method based on density functional theory. The density of state, band
structure, and absorption coefficient were calculated. The obtained results indicated that the bottom of the

valence band and the conduction band of all the doped systems shift to the low-energy area compared with that
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of pure ZnS, and the band gap reduces. The dopings of Fe, Mn, Cr, and V are the n-type dopings, and the
doping of Cu, Ni, Co are the p-type doping. Absorption edges of all the doped systems shift obviously to the
infrared region; there is strong absorption in the green light distinct for all the systems. Furthermore, there is
strong absorption in the far ultraviolet region for V and Cr doped systems. Our results are in agreement with

experiments.
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