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Reflection Characteristics of Grating-Assisted Fiber Resonator
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Abstract The transmission window of reflection spectrum for phase-shift grating products is not tunable. To solve
this problem, a device with Bragg grating-assisted single-mode fiber resonator is proposed. Using the signal flow
graph method, the mechanism of the device is analyzed in detail. Meanwhile, analytical expressions of reflectivity
and its finesse, full width at half maximum (FWHM) are derived. Matlab computation results show that reflection
spectrum of the proposed device is similar to that of phase-shift grating. Location and depth of transmission window
are tunable in its reflection spectrum. Influences on its finesse and FWHM by the parameters of the fiber resonator
are also discussed, which provides the theoretical basis for improving its performance as frequency selection element

for a narrow line width of single-frequency fiber laser.
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Fig.1 Configuration of grating-assisted fiber resonator
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Fig.2 Signal flow chart of grating-assisted fiber resonator
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Fig.3 Reflectivity of grating-assisted fiber resonator for

different ring lengths (a) 1 mm and (b) 2 cm
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Fig.4 Influence of coupling coefficient on FWHM
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