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Design of Apochromatic Optical Path in Polarization Cross-Correlation
Abstract

Demodulation System Based on Fiber Fabry-Perot Sensor

Song Ningfang, Song Peng, Song Jingming, Kang Ti

School of Instrumentation Science and Opto-Electronics Engineering , Beihang University, Beijing 100191, China

Fiber Fabry-Perot (F-P) sensors have been widely used in the detection of aircraft engines. Polarization

cross—correlation demodulation is one of the most common methods for F-P cavity length demodulation. In a

aberration along the wedge length is 1.9X107" m

In order to reduce the influence of the axial chromatic aberration of the system on demodulation, an apochromatic

polarization cross-correlation demodulation system, the axial chromatic aberration of the optical system will cause
1

the zero-order interference fringe shift and decrease the light intensity, which decreases the demodulation accuracy
Key words

and the signal amplitude. The effect of axial chromatic aberration of the optical system on demodulation is analyzed.

central wavelength), which is far less than the F-P cavity length. For a certain demodulation system, the shift of
illuminance of any pixel of CCD is improved by 3.75 times.
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optical system used in the polarization cross-correlation demodulation interrogator is introduced. The axial chromatic
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, and the maximum optical path difference is 0.0214, (A, is the
the measured zero-order interference fringe is 2.85 pm, which is less than half of the pixel width of CCD, and the
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Fig. 1 Structural schematic of polarization cross-correlation demodulation system of fiber F-P sensor
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Fig. 2 Schematic of axial chromatic aberration of optical system
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Fig. 4 Top view of shaping system structure
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Table 1  Optimized parameters of optical system

Numerical order Surface type Glass Radius /mm Thickness /mm Conic coefficient
1 Standard D-ZF93 2.8750 1.5 —0.505
2 Standard H-FK71 2.0200 1.5 0
3 Standard D-K59 —1.7260 1.5 0
4 Standard —6.1790 1.0 —0.290
5 Biconic H-BaK3 —16.0760 1.5 251.534
6 Biconic 12.3970 183.0 0
7 Biconic H-BaK3 —367.8220 1.5 0
8 Biconic H-FK71 58.6910 4.5 —1.176
9 Biconic —57.8723 0
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Fig. 5 Top view of optical system configuration. (a) Collimating system; (b) shaping system
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