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Extended x-ray absorption fine structure (EXAFS) and x-ray absorption near-edge structure (XANES) techniques 
have been employed to investigate the variations of dopant local structures due to x-ray irradiation and thermal 
annealing in Co-doped TiO2 nanocrystals.  The Co dopant atoms were found to occupy Ti sites in the as-made 
nanocrystal sample.  After thermal annealing at elevated temperatures, Co atoms were relocated to an interstitial 
site and the oxygen coordination around Co atoms changed from an octahedral coordination to a square-planar 
coordination.  The UV-vis diffuse reflectance spectra also indicate a substantial band-gap change from 3.1eV to 
2.3eV as a result of the local structural change.  The variation of Co dopant location due to thermal annealing was 
then found to be reversed by x-ray irradiation.  First-principle density functional theory (DFT) calculations were 
carried out to determine the formation energies and to verify the structural stability of the supercells associated 
with the two distinct Co local structures.  Control of dopant locations and band-gap width using x-ray irradiation 
and thermal annealing may provide unprecedented opportunities for technological applications of the Co-doped 
TiO2 nanocrystal system.   
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