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Design of back-pumping Raman fiber amplifier based on modified
particle swarm optimization algorithm
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Abstract:In order to meet the requirements of the sixth generation mobile communication (6G) system
for high speed and large capacity of optical communication network, further improving the bandwidth, re-
sponse rate and amplification of optical fiber amplifier in optical transmission network has become the fo-
cus of current research. Tellurium fiber is used as fiber gain medium,and a modified particle swarm op-
timization algorithm is proposed, which dynamically adjusts the individual velocity, position and inertial
weight values during the iterative process to obtain higher convergence speed and enhance the global
search capability. The algorithm is applied to optimize,analyze and verify the configuration of each pump
light parameter of Raman fiber amplifier,and finally,the average gain of the back-pumping Raman fiber
amplifier is up to 23. 7388 dB and the gain fluctuation is about 0. 209 8 dB. The results show that the
modified particle swarm optimization algorithm can optimize the Raman fiber amplifier pump power and
wavelength accurately and quickly,and can improve the performance of Raman fiber amplifier effectively,
which hasa certain reference significance for the design of Raman fiber amplifier in the future.
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Fig. 1 Structure of back-pumping Raman fiber amplifier
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Tab.1 Basic optimization parameters
Parameter name Values
€10y 1
w) 0.5
Wy 0.4
Maximum iteration number/T 200
Fiber length/m 25
Wavelength range of signal light/nm 1530—1565
Number of signal light 50
Signal power/W 0.1
Number of pump light 4
Maximum pump wavelength/nm 1490
Minimum pump wavelength/nm 1400
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Tab.2 Optimization results

Optimized data set

Parameter
A B C
Ay /nm 1418.7136 1429.4162 1429.6614
Ape/nm 1440.6780 1440.2533 1434.0022
Aps/nm 1445.794 3 1444.7234 1444,7729
Api/nm 1482.6067 1463. 6060 1465.6324
P,/W 0.0064 0.0071 0.007 4
P,/W 0.0680 0.0867 0.0770
P, /W 0.1960 0.2598 0.2233
P,/W 1.7070 1.7179 1.7051
Gain/dB 22.7367 23.7388 22.6909
A/dB 0.5463 0.2098 0.6026
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Fig.4 The output gain of RFA before and after optimization: (a) Before optimization; (b) After optimization
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