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# 1 MRS Zn,_,Ga,0 (x =0, 0.0417, 0.0625, 0.0833, 0.125) & &M & T RS

RAEEATE HLEE

Zn,_,Ga, O EleV Ei/eV a/nm b/nm c/nm Vo/nm™—3

Zn0O —4446.27 0.3250 0.3250 0.5207 0.05499
0.3250% 0.3250% 0.5205%

Zn0 9583 Gag.04170 —4424.02 —0.65 0.3245 0.3245 0.5203 0.05479
0.3251% 0.3251" 0.5204%

70375 Gag 06250 —4412.56 1.79 0.3243 0.3243 0.5201 0.05470
0.3251% 0.3251" 0.5204%

Zn9167Gag 08330 —4401.01 391 0.3242 0.3242 0.5202 0.05468
0.3250 0.3250" 0.5204%

Zng 75 Gag 1250 —4377.98 551 0.3242 0.3242 0.5201 0.05467

a) TRk [19]; b) 3CHk [20].
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First-principle study on the effect of high Ga doping
on the optical band gap and the band-edge of optical
absorption of ZnO*
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Abstract
Based on the density functional theory (DFT), and using the first-principles plane-wave ultrasoft pseudopotential method, we set
up models for a pure ZnO and four different concentrations of Ga-doped ZnO, and the geomertry optimization for the four modes was
carried out. The total density of states (TDOS), the band structures (BS) and absorption spectrum were also calculated. Results show
that the range of Ga doping amount is limited to 2.08 at% to 6.25 at% in this paper; when the doping concentration of Ga increases,
the volume change of the system is not obvious; however, when is energy increases, the system will be unstable, the Burstein-Moss
effect of its optical band gap will increase, and the absorption spectrum will shift to high energy. The results of calculation agree with

the experimental data.
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