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Method of Measuring the Waveguide Dispersion Factor and the Thermo-Optic
Coefficient of Effective Refractive Index of Long-Period Fiber Gratings

GAO Kan, FANG Zu-jie
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Based on the Mach-Zehnder interference effect between the core mode and the cladding modes, the
interference fringes are formed by a pair of cascaded long-period fiber gratings (CLPFG). It is found that the
spectral spacing and the wavelength of these fringes are related to the absolute value of waveguide dispersion factor
of LPFG, So by measuring the characteristics of the transmission spectra of CLPFG, the absolute value of
waveguide dispersion factor || can be deduced. At the same time, the thermo-optic coefficient of effective
refractive index p can also be deduced by measured the thermo-effect of these fringes. By this method, at the
wavelength of 1554 nm, the values of ¥ of HE;, cladding mode and x are calculated to be 0. 874 and 4. 08 X
10°° C ', respectively.
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Fig. 2 Spectrum of CLPFG (the separation

of gratings is 27 cm)
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Fig. 3 Temperature induced fringe-shift of CLPFG

(the separation of gratings is 27 cm)
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Table 1 The experimental results with different

separation of gratings

Temperature
Wavelength . ©/
L /em Y coefficient / i
interval /nm . 1o Cc™
(pm/C)
42,7 1.24 0. 847 9.1 4,13
32 1. 68 0. 891 12.1 4.05
27 1. 92 0. 881 12.8 3.75
21 2.28 0. 851 17.8 4, 39
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