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Abstract

The study and computer simulation of optical solitons propagation in optical fiber

Elham Barati

In recent years, it has been proven that wavelength-division multiplexing (WDM) can be a
successful method to increase the transmission capacity of optical fiber system. However,
there are some limitations on the performance of these systems. One of the major ones is due
to the nonlinear interchannel interaction of data signals from different channels. In this thesis,
we investigate this phenomenon using the conventional optical soliton. In WDM system,
solitons of different wavelengths are injected into the fiber input and due to different
velocities in different channels, the collisions among them is inevitable. In an ideal case
soliton bit patterns from different channels would not experience any distortion due to the
elastic characteristics of soliton-soliton interaction. However, there exist other phenomenons
such as third order dispersion that are able to break the elastic nature of the interchannel]
interaction. Fer this reason, we studied collisions between solitons from different frequency
channels in the presence of the third-order dispersion. Also, we develop a perturbation theory
with two parameters: the third order dispersion coefficientd;, and the reciprocal of the

interchannel frequency difference, 1/. We found that the pulse parameters changes up to the
third order of that of perturbation theory, the O (1/B) phase shift and the O (1/B*) position

shift, however the soliton phase velocity and amplitude did not change. We found that the
amplitude of the leading contribution to radiation emitted during the collision is proportional
to d,/B*. We have also studied a nonsimultaneous three soliton collision in the presence of
third-order dispertion in WDM systems and calculated the effect of the perturbative soliton
from the original channel in order to observe its second collision with stationary soliton from
the other channel. It has been shown that after each collision the rate of emitted energy is the
same. Finally, we have studied elastic and inelastic collision numerically.

Key word : fiber optic, nonlinear waves, optical soliton propagation, third order dispersion,
inelasic collision.
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! Zubusky
2 Inverse Scattering Transform
* Gardener, Green, Kruskal, Miura




