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Introduction
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Theoretical analysis
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Fig. 1  Optical feedback system based on fiber linear laser
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ZHOU Junping, et al. The optical feedback effect on the fiber linear laser.
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Numerical simulation
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TPEERL, SEIEWN R : R, = 0.95,R, =0.85,
£, =0.9,6, =0.9,6,_0.9,a, =0.611,a, =0.42,
L.o =0.1mm,P) =0.42 mW,P] =0.103 mW,P
=200 mW,k =0.5,r, =0.04,A =1.55 x 10 °m.
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Fig.2 Simulation results of the system output signal changes
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Fig.3 Simulation result of the system output signal the

variation of initial external cavity length
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Fig.4 Experiment result of the optical feedback signal

under different driving voltages
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Fig.5 Output signal changes with the

variation of target reflectivity
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The optical feedback effect on the fiber linear laser

ZHOU Junping' GE Yixian' CHEN Suting'
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Abstract In this paper,an optical feedback system based on fiber linear lasers is presented. The effects of optical
feedback could be equivalent to the variation of laser cavity loss,and the output expression of the optical feedback
system is deduced. A model is built to analyze the feedback influence on the system. The internal optical feedback
effect on fiber linear lasers is similar to self-mixing interference ,and the former has same phase sensitivity with the
later. The influence from different parameters is analyzed in simulation. The system output is detected in experi-
ment, and the influence of different parameters is also discussed by changing the experimental conditions. The ex-
perimental results show a good agreement with the simulated results. The conclusion can be summarized as follows
One fringe shifting of the system output corresponds to a target displacement of \/2 ;the different inclination refers
to different movement direction ;the better sensitivity of optical feedback system can be obtained by choosing appro-
priate feedback cavity length and target reflectivity. Consequently , this system can be applied to optical survey,such
as displacement, distance,velocity measurement, etc.

Key words fiber optics;active sensing;optical feedback





