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Abstract: 
During the last few years, there has been an explosion of interest and activity in the field of nanophotonics. The goal is to control, manipulate, and amplify light on the nanometer length scale. Two approaches have emerged to accomplish this goal. First, photonic crystals have been fabricated which possess a periodic dielectric contrast on the nanometer scale. Second, the properties of the collective electronic excitations in noble metal films or nanoparticles, known colloquially as surface plasmons, have been explored to achieve highly miniaturized and sensitive photonic devices.  This lecture will focus on three topics: (1) the fundamentals of the LSPR; (2) biosensors based on LSPR spectroscopy; and (3) biosensors based on surface-enhanced Raman spectroscopy (SERS). In the LSPR spectroscopy area we will discuss: (1) the development of nanoscale optical biosensors for the study fundamental biological recognition events and the clinical diagnosis of Alzheimer’s Disease; (2) the use of chronocoulometry, a quantitative electrochemical method, to “fine tune” the LSPR; and (3) the release of NSL nanoparticles from the substrate for use as solution phase single nanoparticle sensors. In the area of SERS, we have now mapped out the relationship between the LSPR spectrum of Ag nanoparticles and the wavelength-scanned SER excitation spectra (WS SERES). Application of the WS SERES results to the optimization of SERS-based sensors for glucose monitoring and anthrax detection will be presented
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