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Lecturer: Dipl.-Ing. Stefan Gerhold 
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Subject: Surface Reactivity and Homoepitaxial Growth of SrTiO3(110)  
Abstract: Strontium titanate (SrTiO3 or STO) has evolved as a prototype for the class of 

perovskite oxides. It shows a high photocatalytic efficiency for water-splitting, and it is 
commonly used as a substrate for the growth of complex oxides. The STO (110) 
surface has been investigated with surface sensitive experimental techniques. The 
surface forms a variety of reconstructions, which are related to the near-surface 
stoichiometry. We have investigated the adsorption of water on the (4x1) reconstructed 
surface and have modified its reactivity by adsorption of NiO clusters. Recently we 
have extended our surface science chamber with a pulsed laser deposition (PLD) 
setup with in-situ transfer of as-grown samples. By utilizing reflection high-energy 
electron reflection (RHEED) during growth, we obtain exquisite control over the film 
thickness. Our approach of combining the high-pressure PLD growth with ultra-high 
vacuum surface science will be presented. 
By combining highly-resolved scanning tunneling microscopy (STM) with PLD, we have 
investigated the early stages of growth by stopping the deposition at sub-monolayer 
amounts. The dependence of the island size, shape, and density on the growth 
parameters will be discussed. 
In addition, we have investigated the effect of non-stoichiometric deposition on the film 
morphology.  The pristine surface structure and the composition of the PLD flux are 
important ingredients for the growth of high-quality films. 

 


