
 
Research Summary: The research focus is on the use of nanoscale oxides as energy materials. Select 
problems of interest include: 

• Mechanisms of early stages of oxidation and nanoscale oxide growth on binary and 
ternary alloy metal substrates 

• Tuning oxide functional properties by athermally controlling the composition, 
stoichiometry and density of multi-component oxides 

• Ion dynamics at water-oxide interface for catalytic and energy applications 
• Structure-property relationships in low dimensional systems such as transition metal alloy 

nanomaterials 
• Nanoscale ion transport through oxide materials and its relevance to corrosion 

phenomena in electrochemical environments 
The main focus is on the development of computational models and simulation techniques to address the 
above problems. Particular emphasis is on the development and utilization of atomistic simulation 
techniques such as Molecular dynamics & Monte-Carlo. Other techniques of interest include electronic 
structure calculations based on density functional theory and continuum level approaches such as finite 
element method. 
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