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Nonlinear Characteristics of High-Speed
Fiber Optic Communication

Overview
This article explains the key nonlinear effects involved, such as the Kerr effect
(leading to self-phase modulation and cross-phase modulation), Raman scattering,
and Brillouin scattering, and introduces the nonlinear parameter $gamma$ as a
figure of merit. Nonlinear fiber optics represent a cornerstone in the evolution of high-
speed communication systems, delving into the intricate behavior of light within
optical fibers when intensity-dependent properties become paramount. This field's
advance-ments are deeply rooted in understanding and harnessing nonlinear optical
phe-nomena to push the boundaries of data transmission and signal processing capa-
bilities. Nonlinear effects arise from either the intensity-dependent refractive index of
fiber (the Kerr effect) or from inelastic scattering. Highly nonlinear fibers are specialty
optical fibers designed to exhibit strong optical nonlinearities, often an order of
magnitude or more greater than in standard fibers.
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PREFACE The first generation of fiber-optic communication systems was introduced
early in the 1980s and operated at modest
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Fiber nonlinearities can be managed thorough proper system design. Nonlinear e ects
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