
11. Summary 

It is approximately 15 years since the first theory of optical solitons in fibers 
was published. During this period, not only was the experimental verification of 
the existence of solitons (both bright and dark) demonstrated, but also various 
properties of the soliton derivable from the result of the inverse scattering theory 
were identified. The model of the nonlinear SchrSdinger equation for describing 
optical solitons in a glass fiber has been established. 

Recently, the effects of higher order terms on soliton transmission, in partic- 
ular, those which originate from stimulated Raman scattering in fibers, have also 
been experimentally identified. In addition, soliton processes have been applied 
to a soliton laser, or soliton compression. However, what is perhaps the most 
important application, i.e., the application to high speed optical transmission 
systems, has not yet materialized. One reason for this is the unavailability of a 
high power infra-red solid state laser. However, the recent demonstration of the 
transmission of an optical soliton amplified using the Raman process in a fiber 
over a distance of 6000kms promises a potential application in an all-optical high 
speed transmission system. 

At present, an optical transmission system of approximately 2 Gbit/s is being 
developed and one beyond 10 Gbit/s is being investigated. However, repeaters 
for a high speed transmission system become increasingly expensive due to the 
necessity for high speed electronic to photonic coupling. Because of this, a system 
which has 10 times the capacity of the present system is inconceivable by a 
simple extension of the present linear system. Consequently, the optical soliton 
is regarded as an important alternative for the next generation of high speed 
transmission sytems. 

The concept of the soliton involves a large number of interesting problems in 
applied mathematics since it is an exact analytical solution of a nonlinear partial 
differential equation. In natural science, the soliton concept is applied to surface 
and internal water waves, waves in the air and the formation of a star. In physics, 
the concept of solitons is applied to plasmas and condensed matter, as well as 
to particle physics. However, to the knowledge of the author, only the theory of 
optical solitons described by the nonlinear SchrSdinger equation has produced 
perfect agreement between theory and experiment and shown solitons to have 
potential applications in many other domains of optic areas. It is expected that 
research on optical solitons will develop further theoretically, experimentally and 
in the quest for applications. 
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