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We have demonstrated formation of ordered vacancy structures upon thermal oxidation in
perovskite titanate artificial superlattices, which could not be obtained in bulk crystal. The as grown
superlattices consisted of SrTiO; and LaTiO; exhibited atomic-scale modulation of Ti valence and metallic
conduction due to excess electrons residing in La sites. The oxidized superlattice having the number of
LaTiO; unit cells more than three, on the other hands, were insulating. Using x-ray diffraction, electron
energy loss spectroscopy, and scanning transmission electron microscopy, we have found that the insulating
superlattices have the average Ti valence of ~3.7 and unique faulted structures (one half of a certain La site
is vacant). Our study presents an opportunity to tailor new class of ferroelectric oxides that could be

utilized for nonlinear optical devices.
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Fig. 4 Crystal structures of (a)
unfaulted (as grown) and (b) faulted
(annealed) superlattices. ~ Formal Ti
valence is indicated for each layer. Ti
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