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Research Interests: 

1.  Design and manufacture of nanometer scale metallic, semiconductor, and dielectric structures.  We use  
electron beam lithography, dielectric and metallic thin film deposition, thin film plasma processing 
techniques, optical spectroscopies and ellipsometry  to create and study sub-wavelength features which  
enable the resonant excitation of surface waves by incident electromagnetic radiation, leading to 
remarkable optical properties, such as extraordinarily light transmission  and beaming  as well as surface 
enhanced Raman spectroscopy.  

2. Development and manufacture of electronic devices. We use electron beam and photo-lithography, 
dielectric and metallic thin film deposition, thin film plasma processing techniques to create and study high 
electron mobility transistors as well as light emitting elements.   

3. Studies of single magnetic domain properties.  We use electron beam lithography and photolithography, 
dielectric and metallic thin film deposition, thin film plasma processing techniques, magnetic low 
temperature measuring techniques to create nanometer scale metallic structures that allow an unambiguous 
determination of the magnetic states and separation of the contributions of the anisotropies, domain wall 
motion and spin fluctuation to the dynamic properties.  

4.  Manufacture technology development and optical studies of quazi-1D dielectric and semiconducting 
structures.  We use electron beam lithography, dielectric and metallic thin film deposition, thermal 
processing techniques, optical spectroscopies to create and study nanowires and nanotubes that might be 
needed to develop next generation of energy storage and solar energy harvesting devices.   
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