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Research Interests  

Our research group works in the general areas of interfacial structure and biophysical 
spectroscopy using physically and chemically self-assembled nanomaterials. Self-
assembled nanomaterials are a class of molecules relevant to such diverse applications as 
opto-electronics, sensors and biomaterials. Our research interests span a range of topics 
related to surface and interfacial analysis in these structures. Currently, we are using 
interfacial vibrational spectroscopy (infrared and Raman) for the study of membrane-
related phenomena such as peptide recognition and lipid-protein interactions using both 
in-situ and supported planar bilayer membranes. We have developed novel 
nanofabrication methods of substrate preparation for use in the surface-enhanced Raman 
(SERS) characterization of interfacial systems, and are using these methods to study 
molecularly-engineered surfaces for potential applications such as sensors or biomaterial 
coatings. We are also further developing these new SERS methods as a powerful 
spectroscopic sensing tool for the identification of biomedically important pathogens, 
including viruses and bacteria. In addition, we are interested in the development of 
computational methods of two-dimensional infrared correlation analysis and have 
developed new model-dependent 2D IR correlation methods to analyze dynamic sets of 
spectra.  
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