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Electronic structure and optical property of Boron
adsorption on wurtzite ZnO(0001) surface”

Zhang Yu-Fei Guo Zhi-You' Cao Dong-Xing
(Institute of Optoelectronic Material and Technology, South China Normal University, Guangzhou 510631, China)
(Received 22 June 2010 ; revised manuscript received 2 October 2010)

Abstract
The geometrical structure of clean ZnO(0001) surface and B/Zn0(0001) adsorption system are optimized by using

the ultra-soft pseudopotential method of total-energy plane wave based on the density functional theory. Adsorption energy,

band structure, density of states and optical properties are calculated and discussed in detail. The results reveal that the

T, site is the most stable adsorption site of ZnO(0001) surface. Afier a B atom is adsorbed on T, site, the surface band

gap narrows down and the surface state changes a lot, the n-type conduction characteristic is weakened. As for the optical

properties, we can find that the absorbing ability of ZnO(0001) surface to ultraviolet light is obviously enhanced after the
B atom has been adsorbed on the 7, site of ZnO(0001) surface.

Keywords: ZnO(0001) surface, B adsorption, electronic structures, optical property
PACS: 68.35. B -, 68.43. —h, 73.61. Ga, 78.68. +m

* Project supported by the National Natural Science Foundation of China ( Grant No. 60877069 ) and the Science and Technology Key Program of
Guangdong Province, China ( Grant Nos. 2008B010200041, 2007 A010500011 ) .

1 Corresponding author. E-mail ; guozy@ scnu. edu. cn

066802- 6



