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Phase noise of pumping in single-frequency fiber amplifier

Duan Liangyou, Liu Zhen, Shen Qihao, He Xingkai, Zhou Dingfu, Zhang Yongke
(Southwest Institute of Technical and Physics, Chengdu 610041, China)

Abstract: The phase noise in the 100 Hz-1 kHz band of erbium-ytterbium co-doped single-frequency fiber
amplifier was studied, and it was proved by experiments that the peak noise was the phase noise produced by the
pump power supply. Based on the power transfer equations of erbium-ytterbium co-doped fiber amplifier and the
heat transfer function of pump laser, the effects of pump power, pump wavelength and gain fiber length on the
phase noise in 100 Hz-1 kHz band were analyzed numerically. The phase noise of the output laser was measured
by using two-stage optical amplifier structure, and the experimental results were compared with the numerical
simulation results, which proved the reliability of the theoretical model. This study optimized the phase noise
characteristics of erbium-ytterbium co-doped single-frequency fiber amplifier with main resonance power
amplifier structure and provided guidance for improving beam combining efficiency in coherent combination. In
general, the aforementioned findings hold true for fiber amplifiers with main oscillation power amplification
structure.

Key words: phase noise;  main oscillation power amplification;  power transfer equations;

pump intensity noise;  erbium-ytterbium co-doped fiber
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Tab.1 Experimental parameters for laser phase noise

simulation
Parameter Value Parameter Value
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T, 0.007 885 21 () 2.35%x 1072 2
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@ 0.07 dB/m 65 (A2) 5.84% 1072 2
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