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Experimental study on wavelength demodulation
of apodized ultra-short fiber grating

LI Kai' ,ZHONG Guo-shun®,XIN Jing-tao' ,ZHU Lian-qing'
(1. Beijing Engineering Research Center of Optoelectronic Information and Instruments, Beijing Key Laboratory for
Optoelectronics Measurement Technology , Beijing Information Science and Technology University, Beijing 100016, China;
2. North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: To improve the measurement range and reliability of fiber Bragg grating sensors, apodized ultra-short fiber
grating was fabricated by single slit diffraction,its grating length is less than 1. 5 mm,3 dB bandwidth is over 1. 2 nm,
and the edge linear region of the reflection spectrum is over 0. 6 nm. Taking apodized ultra-short fiber grating as sen-
sor unit,a central wavelength demodulation method based on linear region of the reflection spectrum is proposed. In
order to make full use of the linear region on the two sides of reflection spectrum, the complementary demodulation
method with dual-wavelength lasers is used to extend the wavelength demodulation range. The experimental results
show that the linearity between optical power and the central wavelength is 0. 992, and the dynamic demodulation
range of the central wavelength is 2. 4 nm. The measured values are in great agreement with the actual values. The
method has the potential advantages of simple structure,low power consumption and high spatial resolution.
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Fig. 1 Reflection spectrum simulationof US-FBG
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Fig. 2 Schematic of interrogation by single-wavelength laser
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Fig. 3 Schematic of interrogation by dual-wavelength laser
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by dual-wavelength laser
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