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1. INTRODUCTION 

It is more than 20 years since fiber-optic communications
have been in commercial use and new technological
developments are constantly being made. Several years
ago wavelength-division multiplex (WDM) transmission
using Erbium-doped fiber amplifiers became the main-
stream technology for large-capacity long-haul systems,
and more recently, to set new records, it has become
indispensable to make use of Raman amplifiers, optimizing
the dispersion characteristics of the transmission path 1)~4).
During the 1980s the Raman amplifier was extensively
studied as a promising candidate for use in fiber-optic
transmission but with the development of commercially










