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Abstract. The intra-channel collision of optical solitons, in presence of non-Hamiltonian
perturbations, is studied in this paper by the aid of quasi-particle theory. The perturba-
tions terms that are considered in this paper are nonlinear gain and saturable amplifiers
along with filters. The suppression of soliton-soliton interaction, in presence of these
perturbation terms, is achieved. The nonlinearities that are considered in this paper are
Kerr, power, parabolic and dual-power laws. The numerical simulations support the quasi-
particle theory.
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1 INTRODUCTION

The theoretical possibility of existence of optical solitons in a dielectric dis-
persive fiber was first predicted by Hasegawa and Tappert [16]. A couple of
years later Mollenauer succesfully performed the famous experiment to ver-
ify this prediction. Important characterestic properties of these solitons are
that they posses a localized waveform which remains intact upon interaction
with another soliton. Because of their remarkable robustness, they attracted
enormous interest in optical and telecommunication community. At present
optical solitons are regarded as the natural data bits for transmission and
processing of information in future, and an important alternative for the
next generation of ultra high speed optical communication systems.

The fundamental mechanism of soliton formation namely the balanced in-
terplay of linear group velocity dispersion (GVD) and nonlinearity induced
self-phase modulation (SPM) is well understood. In the pico second regime,
the nonlinear evolution equation that takes into account this interplay of



