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Abstract

The adsorption of molecule TiO, on GaN (0001 ) surface is theoretically explored by using a plane wave ultrasoft
pseudo-potential method based on the density functional theory. The bonding processing of TiO, molecule on the surface of
GaN (0001 ), the adsorption energy, and the adsorption orientation are investigated. The results indicate that Ti atom is
adsorbed on fecc site or on hep site, and two O atoms are combined with two Ga atoms on the GaN surface after adsorption.
The chemical bonding of Ga—O shows a covalent feature, and the chemical bonding energy is achieved to be 7. 932—
7.943 eV. The O—O line directions lie along the GaN [1150] directions, in accordance with experimental reports of
(100) [001] TiO,// (0001) [1150] GaN. From ab initio dynamics calculation, the adsorption process can be divided
into physical adsorption, chemical adsorption and superficial stable state,and the stable adsorption site is in accordance

with the optimized results.

Keywords: GaN (0001) surface, TiO,molecule, DFT, adsorption
PACS: 68.43. Fg, 73.20.-r, 82.20. Wt

* Project supported by the National Natural Science Foundation of China ( Grant No. 50942025, 51172150), and the Open Subject of State Key
Laboratory of Electronic Thin Films and Integrated Devices( Grant No. KFJJ200811 ).
1 Corresponding author. E-mail ; chunyang_2000@ 263. net

106801- 6



