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Study on Polarization Dependent Gain of Fiber Raman
Amplifiers with Backward Multiple Pumps

Wang Danyan Jiang Haiming Xie Kang
(School of Instrument Science and Opto-Electronic Engineering, Hefei University of Technology ,

Hefei, Anhui 230009, China)

Abstract The polarization dependent gain (PDG) of fiber Raman amplifiers (FRAs) with backward multiple pumps
is investigated systematically, by numerical method based on the nonlinear coupled equations describing the
properties of fiber Raman amplifiers. The PDGs induced by all waves Raman interaction. by pump-signal Raman
interaction, by pump-pump Raman interaction and by signal-signal Raman interaction are studied respectively. The
results show that compared to the FRAs with single pump, the FRAs with multiple pumps can obtain not only flat
gains but also uniform PDGs. This study can be used to estimate the PDGs of a FRA with backward pumps induced by
pump-signal Raman interaction, pump-pump Raman interaction and signal-signal Raman interaction. These results are
useful and important for reducing the PDG of a FRA.
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Table 1 Parameters used in simulations of

four-pump FRAs

Parameter name Value
Fiber length /km 10
Fiber loss coefficient /(dB/km) 1.5
Fiber PMD /(ps/km"*) 0.22
Effective core area of fiber /pm’ 80
Number of signals n 11
Power of each signal channel /dBm 0
Starting wavelength for signals/ nm 1530
Ending wavelength for signals /nm 1580
Number of pumps m 3
Power of each pump channel /W 0.1
Wavelength of the first pump/ nm 1432
Wavelength of the second pump /nm 1452
Wavelength of the third pump /nm 1472
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