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Beat Frequency Phase Noise Suppression of Dual-Polarization Fiber
Laser Based on External Optical Feedback
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Abstract By using a fiber grating as a reflector, a small part of the dual-polarization fiber laser is delayed by the
fiber delay line, and then fed back to the laser cavity, which can reduce the phase noise of beat frequency. Results
show that the longer the feedback time is, the greater the noise reduction magnitude is. With a 50 m single mode
fiber as the delay line, more than 20 dB phase noise reduction is achieved for a dual-polarization fiber grating laser,
and a phase noise of — 92 dBc/Hz at 10 kHz offset is achieved. The polarization state of optical feedback has
influences on noise suppression capability of the external optical feedback system, and it has weak tuning capability
to beat frequency of the dual-polarization fiber.
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PD: photodetector; VOA: variable optical attenuator; WDM: wavelength division multiplexer;
ISO: isolator; PC: polarization controller; DBR: distributed Bragg reflector; FBG: fiber Bragg grating;
SM: single mode; RF: radio frequency
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Fig. 1 Experimental setup of beat frequency signal noise suppression system of dual-polarization fiber laser

by external optical feedback
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dual-polarization fiber laser using fiber delay

lines with different lengths
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Fig. 4 Experimental setup to investigate the influence of feedback optical signal polarization state on

beat frequency signal of dual-polarization fiber laser
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