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A Novel Approach to Fiber Grating Demodulation System Based on
the Principle of Polarized-Light Interference

BI Wei-hong, LI Wei

(Department of Optoelectronics Engineering , Yanshan University , Qinhuangdao, Hebei 066004, China)
Abstract The article introduces an advanced approach to fiber grating wavelength demodulation based on the
principle of polarized-light interference. The polarized-light interferometer is also a kind of unbalanced interferometer
which can convert the Bragg wavelength shifts into interferometer phase shifts. Different from the conventional
unbalance interferometer, this polarization interferometer is based on the unequal refractive index n, and n, rather
than the unbalanced paths. In addition, the polarized-light interference is generated in the yttrium vanadate (YVO,)
crystal with superior birefringence characteristic rather than in the optical fiber by which the interferometer bias is

unavoidable. This article points out that through analyzing the properties of YVO, crystal, £ 0. 4°C temperature
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accuracy can be reached in temperature measurement by this method.
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Fig.1 Schematic diagram of fiber Bragg grating
wavelength demodulation based on polarization

interferometer
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Table 1 Constants of modified Sellmeier’s dispersion equations in temperature range of 20 ~140C
N,y n,
Temperature /C
A B C D A B C D
20 3.778790  0.070479  0.045731  0.009701  4.607200 0.108087  0.052495  0.014305
50 3.780527  0.070594  0.046270  0.009625 4.,608590  0.107970  0.053254  0.014313
80 3.782355  0.070636  0.046955  0.009580  4.610330 0.107681  0.054187  0.014464
110 3.784201  0.070662  0.047693  0.009539  4,611804  0.107499  0.055024  0.014498
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Table 2 Values of refractive indices of YVO,
(A=1299. 404 nm)

K o=14.4 X100 a4+ ¢=6.7X10°1, 534F
KA HH A AT m R ZEEH YVO, &K iR E
ARG AT 5 BB 32 W Y6 et RS BE AT, 9 H AT
5 AT HAHRIKEER .S AT =+0. 1CH, &%

Temperature /C 7, n, Ne — N, E‘J%/J\EUJ\%{%)E AT =+0.4C,
20 1.952489  2.158626 0.206137
50 1.952988  2.158935 0. 205947
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Fig. 2 Plot of refractive index coefficients of YVO,

crystal versus temperature (A =1299, 404 nm)
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Fig. 3 Experimental setup used for FBG demodulation
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Fig. 4 Plot of phase versus temperature
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