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Tunable Microwave Photonic Filter Based on Photonic Crystal Fiber
Lyot-Sagnac Loop

CAO Ye, CHEN Lei, TONG Zheng-rong
(Tianjin Key Laboratory of Film Electronics and Communication Devices, Communication Devices and Technology

Engineering Research Center, Tianjin University of Technology, Tianjin 300384, China)

Abstract: A microwave photonic filter based on photonic crystal fiber Lyot-Sagnac loop was presented,
the filter's center frequency can be continuously tunable. The length of the photonic crystal fiber is 11. 94
m and 1. 94 m, using the thermo-sensitive liquid of Cat. 19340 to fill one big hole of the two photonic
crystal fibers and then embed them into Lyot-Sagnac loop. Simulation analysis of the effect of different
duty ratios to the period of comb spectra of Lyot-Sagnac loop and the tuning range of the passband center
frequency of the filter. The result shows that the larger the duty ratio, the smaller the period of comb
spectra of Lyot-Sagnac loop and the larger tuning range of the passband center frequency of the filter. In
the case of the maximum duty ratio, when the effective length of the two photonic crystal fibers is 10 m,
the simulation measured period of comb spectra of Lyot-Sagnac loop at the temperature of 20'C and 80°C
is 0. 36 nm and 0. 26 nm, when the effective length is 13. 88 m, the measured period of comb spectra is
0.26 nm and 0. 19 nm respectively. Using the Lyot-Sagnac loop to slice the broadband light source, by
adjusting the thermo-sensitive liquid's temperature from 20°C to 80'C and the polarization controllers
inside the ring, the wavelength of the light source can be tuned within the range of 0. 19 nm~0. 36 nm,
the center frequency of the microwave photonic filter can be tuned continuously within the range of
31.04 GHz~58.81 GHz.
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Table 1 The relationship between the duty ratio, wavelength

spacing and filter's center frequency when the

temperature is 20C

Duty ratio Wav.elength Center
spacing/nm  frequency/GHz

0.1 1.76 6. 35
0.2 1.07 10. 44
0.3 0.77 14.51
0.4 0. 60 18. 62
0.5 0.49 22.8
0.6 0.42 26.6
0.7 0. 36 31.04
0.8 0.32 34.92
0.9 0.29 38.53
1.0 0. 26 42.97
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Table 2 The relationship between the duty ratio, wavelength
spacing and filter’s center frequency when the
temperature is §0C

Duty ratio Wavlelength Center
spacing/nm  frequency/GHz

0.1 1.39 8. 04
0.2 0.81 13.79
0.3 0.57 19.6
0.4 0. 44 25.39
0.5 0. 36 31. 04
0.6 0. 30 37. 24
0.7 0. 26 42.97
0.8 0.23 48.58
0.9 0.21 53.21
1.0 0.19 58. 81
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