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Study on the Output Polarization State of Non-PM Fiber Ring Lasers

LIU Yan, TAN Zhong-wei, FU Yong-jun, JIAN Shui-sheng

(Institute of Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China)

Abstract Based on the theory of Jones matrix, a model for the analysis of non-PM fiber ring lasers polarization
characteristics was developed. The model was further tested by experiments. From the numerically and
experimentally analysis results, it was found that lasers composed of non-PM fiber can achieve stable output but its

polarization varied with external perturbation. If polarizer was inserted into the laser cavity, the instability of output

and polarization was even more serious. So special polarization control must be performed to obtain single

polarization laser output using non-PM fiber.
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Fig. 1 Simplified setup of fiber grating laser
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Fig. 2 Transmittaces of two ESOPs (eigen state of polarization) varied witha, 8
(a) no polarizer added; polarizer with extinction ratio: (b) 10 dB added, (c¢) 20 dB added, (d) 30 dB added
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Fig. 3 Fluctuation of laser output power

(a) with polarizer; (b) without polarizer
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Fig. 4 SOP measurement results on Poincare sphere

(a) with polarizer; (b) without polarizer
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