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Impact of Pump Saturation and SRS between Channels on
B-DFRA Gain Spectrum

HUO Yi-jie, ZHANG Wei, PENG Jiang-de, LIU Xiao-ming

(Electronic Engineering Department , Tsinghua University, Beijing 100084, China)

Abstract In broad-band density wavelength dense multiplexing (DWDM) systems, there are two effects impacting
the gain spectrum of backward pumped distributed fiber Raman amplifier (B-DFRA) : pump saturation (PS) reduce
Raman gain; Raman amplification produces stimulated Raman scattering (SRS) between channels larger, leading to
additional Raman tilt CART). In this paper, the gain spectrum of a B-DFRA is divided by two contributions: Raman
amplification by Raman pump and channel power tilt by SRS between signal channels. By optimization of a B-DFRA
in various input signal power condition and gain level, the impacts of PS and ART on the gain spectrum of B-DFRA
are analyzed. Calculation shows that PS is dominated by input signal power only; ART is dominated by both input
signal power and output signal power. By the results of PS and ART, the work condition of B-DFRA can be divided
into three regions. Possible simplification in B-DFRA analysis in each region is discussed.
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Fig. 2 Pump saturation vs output power per channel

in 80 km and 120 km systems
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Fig. 3 Pump saturation vs output power per channel

in 50 GHz and 100 GHz channel spacing systems
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Fig. 4 Additional SRS effect vs output power per channel
in 80 km and 120 km systems
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Fig. 5 Additional SRS effect vs output power per channel
in 50 GHz and 100 GHz channel spacing systems
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