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Design of broadband hybrid fiber amplifier based on particle
swarm optimization algorithm
GONG Yi', LIU Fang’, MENG Fanke’
(1. School of Information and Communication Engineering, Beijing Information Science and Technology University,

Beijing 100867, China; 2. School of Communication and Information Engineering, Xi'an University of Posts and

Telecommunications, Xi'an 710121, China)

Abstract: Based on the theoretical model of Erbium-ytterbium doped fiber amplifier (EYDFA) and the
analysis theory of stimulated Raman scattering effect, a hybrid amplifier structure combining EYDFA with
second-order multi pump Raman fiber amplifier (RFA) was studied and designed by using the gain spectrum
complementary characteristics of EYDFA and RFA. In order to obtain a hybrid amplifier with high gain and
low flatness, a particle swarm optimization algorithm was introduced to optimize the pump wavelength and
power. The simulation results show that, without the use of gain equalizer, the output power of the designed
hybrid fiber amplifier is approximately equal, the average gain is 38.78 dB and the gain flatness is 1.1 dB in the
bandwidth range of 90 nm, which provides a reference for the design and optimization of the hybrid amplifier.

Key words: hybrid fiber amplifier; particle swarm optimization algorithm; Raman gain; gain flatness
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Fig. 1 Structure diagram of second-order EYDFA/RFA
hybrid amplifier
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Table 1 Parameters of particle swarm algorithm
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#2 ZH EYDFA/RFARAMARBHESH
Table 2 Simulation parameters of second-order EYDFA/

RFA hybrid amplifier
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17 56 KA/ nm 153~1620
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RFAK J¥/km 30
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Fig.2 Gain spectrum of EYDFA/RFA hybrid amplifier
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Fig.3 Variation of RFA pump power along fiber length
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