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Abstract: To meet the requirements of high transmission capacity, high rate,and low transmission delay
proposed by next-generation 6G networks for optical communication networks, this study employs tellu-
rite fiber as the fiber gain medium and optimizes the pumping parameters of the Raman fiber amplifier
(RFA) using adaptive differential evolution (ADE) algorithm. By introducing an adaptive operator, the
algorithm controls the mutation rates to maintain individual diversity and enhance the ability to search
for the optimal solution globally. Finally,a multi-pump RFA is designed, which has bandwidth range of
100 nm,an average gain of 28. 27 dB,and a gain flatness of 0. 65 dB. Furthermore, the effects of pump
power and fiber length on the gain and gain flatness of the Raman amplifier are studied on the basis of
this model, which provides a reference for designing and optimizing the multi-pump Raman amplifier
model.

Key words: Raman fiber amplifier (RFA); adaptive differential evolution ( ADE) algorithm; multi-
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Fig.2 Raman gain spectrum and loss spectrum of TBZN tellurium fiber: (a) Raman gain spectrum; (b) Loss spectrum
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Tab.1 ADE algorithm basic parameters

Parameter name Values
D 12
N 80
M 300
F, 0.3
C 0.5
Fiber length/m 20
Wavelength range of signal light/nm 1530—1630
Signal power/mW 0.01
Wavelength range of pump light/nm 1360—1500
Maximum pump power/ W 5
Minimum pump power/W 1
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Tab.2 ADE algorithm optimization results

Values
A B C
Ay /nm 1368.5857 1372.7954 1367.5825
Ap2/nm 1375.2422 1380.3918 1371.1083
Ap;/nm 1389.3224 1390. 446 1 1377.3023
A /nm 1468.4115 1467.9869 1389.4151
Aps/nm 1479.1667 1480.1307 1470.6784
Ay /nm 1499.7061 1498.1603 1497.5500

Parameters

P,/W 2.3082 4.9391 1.4483
P,/W 4,9401 4.9983 2.5130
P,/W 4.8311 3.7999 2.4141
P,/W 3.0246 3.5850 4.5340
P./W 1.5740 1.1259 4.0907
Ps/W 1.2808 1.3124 1.6827
Gain/dB 25.2655 28.2710 23.6079
A /dB 0.5558 0.6508 0.896 8
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Tab.3  Three groups of comparison results on gain

and gain flatness of the two algorithms

ADE GA
Type . .
Gain/dB A /dB Gain/dB A /dB
A 19.1096 0.5124 18.5617 0.7372
B 21.6907 0.6282 20. 809 6 0.8993
C 28.2710 0.6508 27.3687 1.5646
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