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Dual-Wavelength Fiber Ring Laser for Active Sensing Based on
Optical Feedback

Zhao Yi
(School of Physical Science and Technology . Nanjing Normal University, Nanjing, Jiangsu 210097, China)

Wang Ming Zhou Junping

Abstract Dual-wavelength fiber ring laser for active sensing based on optical feedback is presented. The dual
wavelengths of the fiber ring laser are selected by two fiber Bragg gratings (FBGs). The output of each channel
carries its own signal of optical feedback at each wavelength. Based on the transcendental equation of fiber ring laser,
the output power expression of dual-wavelength fiber ring laser with optical feedback is theoretically deduced. The
system has the same sensitivity compared with self-mixing interference. The direction of the movement can be
distinguished from the inclination of fringe. Laser is not only a light source, but also a sensitive element. The
relationship of the two channels is analyzed. The change of the target is also considered. The output is observed in
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experiment. The experimental results show a good agreement with the simulation ones.
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Fig. 2 Simulation result of system output with the same

targets movement

TERAERLALL L 0 A [ 2 B 2 W AT 1 e
3 PSRN RN 1 A L B R IR R
B2 B o BRI A2 PR A S AR R RO Y
BB . BB AT LAFE H » Bt 8 £ 5 56 52 114
R RIVEL T (LB PR 0 AR Gt AR SO 2. TR
Procert fi1 HHBUSEINAEBEE Prcere i tH OB o

B 4 S DA M T AE AN [R] 32 3 B 1% 0T - A I i
WAL, ol LA L RS E S 1 IEMT,
P Fi TP SR80 WHE S 2 IAEHT . P
Bl T ARG, a s S B RAE T 1A
HUTET 2 ORI I %) S AN P BR A S ISR R
AT RAA Y P BR T 32 H 56 RUBHE R B RZ Wi 51 i

B3 AEAENE ST Rk i
Fig. 3 Simulation result of system output with different

modulation signals
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targets movements
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Fig. 6 Experimental result of system output with

different drive voltages
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different targets movements
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