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Abstract: The accurate and rapid detection of chemical and biological molecules is
important for a wide range of applications spanning medical diagnostics, food safety,
environmental monitoring, and homeland security. In most cases, molecular detection by
optical means gives the best combination of sensitivity, reproducibility, and ease of
implementation. The sensitivity of optical biosensors is fundamentally derived from the level
interaction between light and the target molecules to be detected. This light-matter
interaction can be strengthened by either designing the sensor structure in such a way as to
promote strongly confined fields in selected regions where molecules can attach or by
increasing the number of target molecules that are captured in regions where light is
localized. This talk will discuss both approaches to increasing light-matter interaction, and
hence sensitivity, of optical biosensors. In particular, several biosensor designs, including
photonic crystals with multiple defect holes, suspended ring resonators, and Bloch surface
wave structures will be described in the silicon-on-insulator and porous silicon materials
systems. A method of in-situ bioreceptor synthesis will also be discussed as a means of
increasing bioreceptor density. Several illustrative examples of specific molecular detection
using optical biosensors with enhanced light-matter interaction will be presented.
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