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Impact of Lump Defects in Transmission Fibers on the Performance
of Distributed Fiber Raman Amplifiers
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( Electronic Engineering Department, Tsinghua University, Beijing 100084)

Abstract A numerical method for the point defect impact in transmission fibers on back-pumped fiber Raman amplifiers
(B-DFRAs) is derived, accounting to both loss and reflection effects. Characteristics of gain, amplified spontaneous
Raman scattering and double Rayleigh backscattering in a B-DFRA with point defect are studied separately, and the
comprehensive effect of the point defect is discussed by equivalent receiver sensitivity.
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Table 1 Fiber parameters and point defect parameters

Fiber parameters Point defect parameters
a, (1450 nm)| 0.2799 dB/km L, 0.5 dB
a, (1550 nm)| 0.2179 dB/km L, 0.5 dB
C, 0.5283/W/km L, 0.5 dB
r - 40 dB/km R// R, 0/0
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Fig. 2 B-DFRA Performance vs lump loss location
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Table 2 Receiver parameters
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B. (Receiver electrical bandwidth) 0. 75 X Bite rate
B, (Filter optical bandwidth) 50 GHz

PIN detector quantum efficiency 0.8

Receiver thermal noise currents 0.036 MA®
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Fig. 3 Equivalent receiver sensitivity vs pump power

under different lump loss locations
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