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Improvement of Transmission Performances of Optical Communication
Systems by Distributed Fiber Raman Amplifiers
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Abstract An optical communication system with both EDFA and B-DFRA is introduced. Two applications of B-DFRA are
studied. The first case is a receiver terminal with a receiver an EDFA preamplifier and a B-DFRA. The second case is a
multistage point to point optical repeated system with both EDFA and B-DFRA. The performance improvements in the two cases
are calculated. The principle of the Raman pump power selection is discussed.
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Table 1 Parameter used in black box EDFA model

Go 42 dB Fy 4dB
P 15.4 dBm ky 0.0147
a 1.0129 ks 0.2105
2

Table 2 Parameters used in calculation

a, @ 1550 nm 0.22 dB/km
a, @ 1450 nm 0.25 dB/km
EXT 0.05
Bit rate 2.5 Gb/s
Receiver electrical bandwidth B, 0.75% Bit rate
Filter Optical banwidth B, 50 GHz
PIN detector quantum efficiency 0.8
Receiver thermal noise current 0.036 A
BER requirement 1015
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