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Reduced Power Consumption Optical Signal Processing

Abstract: Due to an exponential increase in the number of consumers using voice, video and data
services, the footprint of an optical transport system can no longer be ignored. To that end, this talk
focuses on studying nonlinear effects in highly-nonlinear fibers (HNLFs) and semiconductor optical
amplifiers (SOAs) along with thermally induced power saturation effects in vertical cavity surface emitting
lasers (VCSELs) from the standpoint of reducing power consumption associated with wavelength
converter and optical signal regenerator topologies based on these devices. This talk will begin with a
brief overview and motivation. It will then address a regenerator based on highly-nonlinear fibers and will
look at the interplay between fiber dispersion and nonlinearity for optimizing the performance of this
telecom device. The talk will then focus on amplified spontaneous emission (ASE)-induced enhancement
of nonlinear effects in SOAs. A numerical model of this performance enhancement will be then presented,
followed by experimental results validating the model. The experiments germane to the SOA work were
carried out at the Photonic Systems Laboratory at RIT under the supervision of Prof. Drew Maywar.
Finally, a fairly novel photonic device, the VCSEL (shown in the picture), will be introduced to the
audience. This device has an extremely low electrical footprint and can be used to implement energy-
efficient wavelength converters provided the self-heating effects in these devices are understood. To that
end, | will present an empirical thermal model which, together with basic experimental measurements,
can be used for studying mechanisms contributing to thermally-induced optical power saturation in
VCSELs.
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