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The Dispersion of Fiber Gratings Can be Tunable by Using Nonuniform

Copper Plating Technology

Li Bin'* Tan Zhongwei'?* Liu Yan'* Wang Yanhua''* Ren Wenhua''? Jian Shuisheng"*
1 Key Lab of All Optical Network & Advanced Telecommunication Network of EMC,
Beijing Jiaotong University, Beijing 100044
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Abstract: The dispersion of fiber Bragg gratings can be tunable by plating the nonuniform copper film of gradient

thickness on the outer cladding of fiber grating along the axis and can be used as dynamic dispersion compensators.
The fiber gratings dispersion is adjustable by changing the temperatures of the grating. A numerical model based on
thermal balance equations has been used to analyze the dynamic characteristics of the nonuniform copper coated
gratings. The reflection spectrum, time delay curve, and dispersion property were also analyzed for those gratings.

The model has been verified by experiments.
Key words:
temperature control
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with the nonuniform copper film of gradient thickness
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Table 1 The parameters of copper and fiber

M(Cw /(kg/moD) 6.4X107*
an (Cw /C 1.7X107°
ag (fiber) /C 0.55X107¢
ne (fiber) (~1550 nm) 1. 4465
p(Cw /(kg/m®) 8.9X10°
o (CW 0.364
pe (fiber) 0.17
11~ p12 (fiber) p11=0.121, p1,=0. 270
E,(Cw) /GPa 127.2
E, ({fiber) /GPa 72.45
R, ({iber) /pm 62.5

¢ (fiber) /C 6.8X107°
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Fig. 2 (a) Variations of the A and 7. along the axis under different temperature variations, (b) the variation
of the A along the axis at different plating currents when AT=30 C
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Fig. 3 The reflection spectra (a) and the time delay curves (b) of the fiber grating under different temperature variations
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Fig. 6 (a) The reflection spectra of the fiber grating under different temperature variations in the experiment,

(b) the delay curve of the fiber grating when the temperature is 50 C in the experiment
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