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Abstract 
Light is a powerful tool for nanoscale materials research that can be used to fabricate complex structures, 
as a probe for interfacial and bulk processes, and to activate various plasmonic and photonic phenomena. 
In this presentation, I will describe recent work from my group involving the use of laser interference 
lithography as a platform for creating a wide variety of surfaces with nanoscale patterns ranging from 
simple one-dimensional gratings to chirped structures, quasi-crystalline lattices, and other meta-surfaces. 
Curved reflecting elements, for example, can be used to pattern surfaces with spatially varying undulations 
in one or more dimensions. Multiple exposures can be used to create a host of complex patterns and 
surfaces. Example applications of these nanopatterned surfaces will be described for various processes, 
including as templates to control the growth of colloidal crystals, as designer substrates for surface plasmon 
resonance sensing, and as tunable platforms for surfaced enhanced infrared spectroscopy. 
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Chemical and Biological Engineering at Iowa State University. Dr. Hillier received his B.S. in chemical 
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