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Table 1 Structural parameters of pure and doped ZnO
Doping situation alA b/A c/A VIA®

Pure ZnO 33 33 5.32 399.99

F doped ZnO 3.33 3.33 5.35 409.27
Lu doped ZnO 3.36 3.36 532 414.177
Lu-F codoped ZnO 3.37 3.37 5.4 421.873
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Fig. 2 Band structures of pure ZnO and doped ZnO: (a) Band structures of pure ZnO; (b) Band structures of F doped ZnO; (c) Band

structures of Lu doped ZnO; (d) Band structures of Lu-F codoped ZnO
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Fig. 3 Density of states(DOS) and partial density of states(PDOS) of pure ZnO and doped ZnO: (a) Density of states of pure ZnO;

(b) Density of states of F doped ZnO; (c) Density of states of Lu doped ZnO; (d) Density of states of Lu-F codoped ZnO
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Fig. 4 Optical patterns of pure ZnO and doped ZnO: (a) Dielectric constant; (b) Absorption coefficient; (c) Reflection coefficient;

(d) Loss function
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First-principles calculations on
electronic and optical properties of ZnO codoped with Lu-F
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(1. College of Electronic and Informational Engineering, Hebei University, Baoding 071002, China;
2. Research Center for Computational Materials and Device Simulations,

Hebei University, Baoding 071002, China)

Abstract: The geometry and band structures, density of states, light absorption spectra and dielectric constants of pure
ZnO, Lu, F single doped, and Lu-F co-doped ZnO were calculated using the plane-wave ultra-oft pseudo-potential
(PWPP) method based on density functional theory (DFT). The calculated results indicate that the lattice constants of
doped ZnO are distorted and the volumes increase. The band gaps of the doped ZnO are reduced with different degrees.
In terms of the optical properties, the absorption coefficient and reflectivity of F-ZnO are smaller than those of Lu-ZnO
and (Lu-F)-ZnO, which indicate a higher transmittance of the F doped ZnO in the visible light range.
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