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Fig. 1. Octahedral rotation in the 

vicinity of the O vacancy (VO) in 

cubic SrTiO3 [2]. An isosurface of 

the squared wave function for a 

localized electronic state associated 

with the O vacancy is superposed on 

the atomic positions viewed along 

the [001] direction. 
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Strontium titanate (SrTiO3) shows fascinating transport properties particularly at its 

heterointerfaces. Properties that can be closely related to native point defects have 

also been reported recently, such as green and blue-light emission and ferroelectricity 

without doping. The O vacancy and its complexes have been considered as their 

origins, but the roles of other defects have not been well explored. Based on the 

results of first-principles calculations, we propose a new defect species: The 

off-centered Ti antisite. It shows significant 

off-centering from the Sr site and deep, 

localized in-gap states, and thereby can be a 

source of the electrical and optical 

properties experimentally observed for 

nonstoichiometric SrTiO3 [1]. Regarding 

the O vacancy, our calculations predict that 

it induces local octahedral rotation even in 

the cubic phase, as shown in Fig. 1. The 

octahedral rotation is accompanied by the 

localization of an electron for the O 

vacancy in the neutral and 1+ charge states. 

Such electronic structure provides an 

explanation for the n-type conductivity in 

reduced SrTiO3 and simultaneously for the 

visible light emission [2]. 
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