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An Analytical Expression for the Impact of Rayleigh Scattering on
Distributed Fiber Raman Amplifiers

ZHANG Wei PENG Jiang-de LIU Xiao-ming
Electronics Engineering Department  Tsinghua University Beijing 100084

Abstract Rayleigh scattering in the transmission fiber will degrade the noise performance of fiber Raman amplifiers. In
this paper considering the impact of Rayleigh scattering in the transmission fiber an analytical expression for the equiva-
lent noise figure in a distributed fiber Raman amplifier is derived. This analytical expression is used to analyze the impact
of Rayleigh scattering on the noise performance of a distributed fiber Raman amplifier and discuss the rule of pump power
selection.
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Fig.1 Comparison of the analytical expression and the

numerical calculation 13
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approximative expression at high and low pump power
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Fig.4 Optimal ¢q of distributed Raman preamplifier vs

Rayleigh reflection rate per unit length r
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