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Fig.2 X-ray photoelectron spectra of Tizi/2 and Tizs 2 energy level of as-implanted and annealed samples at 900 C
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Optical properties of TiO, film after annealing in nitrogen

JU Yong-feng, ZU Xiao-tao, XIANG Xia
(Department o f Applied Physics, University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: In order to prepare nitrogen-doped TiO, film in the surface of SiO, glass, Ti ion implantation was performed at
room temperature in fused silica and then the as-implanted samples were annealed in nitrogen ambient up to 900 C. SRIM code
and Rutherford backscattering spectrometry(RBS) showed a Gauss distribution of Ti ions in the surface of as-implanted samples.
The experimental profile of Ti ions is consistent with the simulated one. X-ray photoelectron spectroscopy (XPS) indicated that
metallic Ti and TiQ, coexisted in the as-implanted samples. After annealing at 900 C, metallic Ti was oxidized into Ti0, , and a
new compound of O— Ti—N formed because a small amount of oxygen atoms were substituted by nitrogen atoms in the lattice of
Ti0O,. UV-Vis spectra indicated that the optical absorption edge of TiO, appeared after annealing at 500 C. After annealing at 900
‘C, red shift of the optical absorption edge of TiO, was observed from 3. 98 eV (500 C) to 3. 30 eV due to the formation of O—
Ti—N compound. The tail of the absorption edge extended to the visible waveband and the absorbance of TiO, increased in the
visible waveband.

Key words: Ion implantation; Nitrogen-doped TiO, film; Energy gap; Annealing



