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Abstract 

Rapid growth in broadband services is increasing the demand for smart, low-cost, and high-
performance optical communication systems. However, the impairments resulting in signal 
degradation increase significantly as the data rate increases, and the symbol rate per optical carrier 
is limited by the bandwidth of available optoelectronic devices. The move to 100 Gbit/s and beyond 
requires more sophisticated modulation and detection schemes. Multi-carrier optical systems are 
one of the promising solutions and have drawn much interest recently for metro and access 
networks as well as ultra high speed optical communication systems. In this talk, research activities 
on electrically and optically multiplexed multicarrier schemes performed at Tyndall National 
Institute are reviewed. In electrical multiplexing, emphasis will be placed on Tyndall-pioneered 
optical fast orthogonal frequency division multiplexing (F-OFDM). The basic principles as well as 
implementation concerns such as synchronization, guard interval design, channel and frequency 
offset estimation, are discussed. In optical multiplexing with parallel transceivers, orthogonal 
conditions in optical super-channel with the required signal pre-/post- shaping are discussed. In 
particular, offset quadrature amplitude modulation coherent wavelength division multiplexing 
(WDM), which can greatly relax the requirements for device specifications when compared to the 
all-optical OFDM and Nyquist WDM, is investigated. 
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