Complexity of oxide-semiconductor and oxide-oxide systems: from epitaxial films to nanostructures 
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Metal oxides possess a range of novel electronic, optical, magnetic, and chemical properties that make them unique for a number of technological applications.  Hetero-integration of oxide with semiconductor and oxide provides material systems with which enhanced functionality and new properties can be exploited.  The complexity of the hetero-integration lies in the dissimilarities derived from the structural and chemical mismatches at interface.  

In this presentation I will first show that hetero-epitaxy of oxide on semiconductor, though challenge, can be realized by carefully controlling the interfacial energy and growth kinetics.  Issues such as interfacial chemistry, growth properties, and thermodynamic behavior of the oxide/semiconductor system will be discussed in detail.  I will then show that dissimilarities at oxide/oxide interface can lead to material systems with novel behavior such as noncommutative electronic structure, and self-assembled nano- dots and rings depending upon the growth condition and sequence. 

