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Abstract
Semiconductor lasers with external perturbation exhibit complex dynamics under various operating
conditions. The dynamics of two properly coupled lasers can be synchronized. While the dynamical state
of a laser is precisely controlled by properly adjusting the operational laser parameters, synchronization of
two coupled lasers is maintained through different dynamical states, including the chaotic state. Two
lasers can be either unidirectionally or bidirectionally coupled. In each case, many different coupling
configurations are possible, each requiring its own conditions for synchronization. When broadband
chaos is synchronized, encoding of message on the broadband chaotic waveform can be implemented for
chaotic optical communications. Many different encoding and decoding schemes for chaotic
communications have been developed and studied. In this talk, I will review the concepts and the
requirements for synchronization of coupled semiconductor lasers. Both unidirectional coupling and
bidirectional coupling will be discussed. The results of theoretical analysis and experimental work will be
presented. The talk will conclude with the presentation of our work on chaotic optical communications
using unidirectionally coupled, synchronized semiconductor lasers.
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