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A Compact Near Infrared Spectrometer Based on
Fiber Fabry-Perot Filter

Ding Hui
(School of Electrical Engineering, Xi” an Jiaotong University, Xi”an, Shaanxi 710049, China)

Wu Xiangnan Liang Jianqi

Abstract A kind of compact near infrared spectrometer based on fiber Fabry-Perot (FFP) Filters is proposed in this
paper. In order to reduce the nonlinearity and hysteresis effects of FFP and realize wavelength measurement
accurately. a group of fiber Bragg gratings (FBGs) with fixed center wavelength are employed as a wavelength
reference. Particle swarm optimization (PSO) algorithm is employed in finding the peak positions of FBGs
accurately. On the base of that. polynomial fit is employed to model wavelength-voltage relationship of FFP online in
each scanning cycle. Hence a kind of a compact near infrared spectrometer has been designed. Experiments have
demonstrated the accuracy of wavelength measurement of the system. The range of the wavelength of the proposed
spectrometer is 1490~1590 nm. the maximum absolute wavelength measurement error is as low as 0.03 nm and the
spectra resolution is up to 0.4 nm.
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Fig. 1 Optical configuration of system
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Fig. 2 Global scanning spectrum of the system
in both forward and back trip
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