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Table 1 The calculated structure parameters and elastic ratio of ZnO at B4, B1 and B2 phases under 0 GPa

B4 Bl B2
ap/(nm) ¢,/ (nm) V,/(nm’) B,/(GPa)  a,/(nm) V,/(nm’) B,/ (GPa)  a,/(nm) V,/(nm’) B,/ (GPa)
LDA(This study) 0. 3186 0.5150 0.02263 162.6 0.4210 0.01866 209. 3 0.2608 0.01774 205.7

Method

GGA(This study)  0.3258  0.5265 0.02420 131.5 0.4303 0.01992 169.7 0.2669 0.01902 163.5

0.31997  0.516257) 0.0228747) 162,317 0.422971 0.0189047) 205, 717 0.330677 0.018073  194. 37
0.329270 0.528047) 0.0248347) 133,77 0.4345 0.02050217 172,77 0.34087  0.019785 156. 917

Calculations B B
0.318411 0.515117 0,022 61010 145, 9111 0.421184 0.018671  210.1M 0.2608MY 0,017 7411 208, 9L
0.319812 0,516 7121 0. 0228821121 159, 5112 0.42251 0.01885612 209, 1012
0.32498°) 0.52066°) 0.023810°)  142.65%) 0.42835)  0.01960 202. 5%

Experiments

0.324967 0.52042197 0.023796)  183.1%%) 0.427197 0. 0194841 228191
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Table 2 The calculated phase transition pressures of ZnO

Pul /(Gpa) Puz/(GPa)
LDA(This study) GGAC(This study) Calculations Experiment LDA(This study) GGA(This study) Calculations Experiment
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Fig. 1 The enthalpy per formula unit as function of pressure for ZnO phase under LDA and GGA approaches
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Table 3 The elastic constant for ZnO in B4 phase under 0 GPa within LDA approach

C; Present work Experiment Other calculation
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Cs3/(GPa) 249 210M%7,209~221% 183"
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Fig.3 The calculated pressure dependence of C; and B for B1,B2 phase ZnO within LDA approach
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Fig. 4 The absorption spectrum of ZnO under pressure within LDA approach
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First-Principle Study on the Structural, Elastic Properties and
Absorption Spectra on ZnO under High Pressure

WANG Qing-Bo'*,ZHENG Guang'*,HE Kai-Hua'* ,CHEN Qi-Li""*,
YU Li"*,LONG Guang-Zhi''* ,ZENG Zhong-Liang'"*

(1. School of Mathematics and Physics ,China University of Geosciences (Wuhan) ,
Wuhan 430074 ,China;
2. Institute of Material Modeling and Com putational Physics,
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Abstract: The structural, elastic properties and absorption spectra of ZnO in wurtzite(B4),NaCl(B1)

and CsCl(B2) structures are studied by plane wave pseudo-potential (PWP) method. The method is

based on the density functional theory (DFT) within the local-density approximation (LDA) and gen-

eralized gradient approximation (GGA) approaches. The calculation gives out the respective structural

phase transition pressures for two transitions (B4—>B1, B1—>B2). We investigate the behavior of the

elastic constants C as function of pressure and show the relation between the behavior and the phase

transition. The blue shifts of absorption spectrum of ZnO under high pressure are found. Comparing

the results between experiment and computation,we can find that the calculation by LDA is in better

agreement with the experiment.

Key words: ZnO;density functional theory;elastic properties;absorption spectrum



