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Abstract: In this talk I plan to discuss two classes of hanoscale devices that address unmet performance demands for applications
in sensing and data communications. The performance of emerging generations of high-speed, integrated electronic circuits is
increasingly dictated by interconnect density and latency as well as by power consumption. To alleviate these limitations, data
communications using photons has been deployed, where photonic circuits and devices are integrated on platforms compatible
with conventional electronic technologies. Within the dominant platform; namely Si, dielectric waveguides confine light via total
internal reflection. This imposes bounds on minimizing device dimensions and density of integration. Those bounds arise due to
the diffraction limit and the cross-coupling between neighbouring waveguides.
Nanoscale Plasmonic waveguides provide the unique ability to confine light within a few nanometers and allow for near perfect
transmission through sharp bends as well as efficient light distribution between orthogonally intersecting junctions. With these
structures as a building block, new levels of optoelectronic integration and performance metrics for athermal transceivers with
achievable bandwidths in excess of 500 Gbps. Nano-scale waveguides can also incorporate optofluidic capabilities for enhancing
the retrieved FTIR and Raman signal in liquids. On-chip sensing is the next frontier in integrated optoelectronic circuits. As
optoelectronic technologies merge electronic and photonic devices to enhance the capacity of emerging generation of chips, this
merger provides new paradigms of functional integration that can benefit optoelectronic sensing on an unpresented scale. Recent
progress in designing, fabricating and characterizing different nanostructures and biological molecules utilizing these optofluidic
architectures will be discussed including performance of Raman sensing platforms for detecting aerosols and liquids with a
sensitivity in the nanoMolar scale using hand held devices.
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