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Dispersion characteristics analysis of photonic crystal fibers
based on structure parameters and filling modes

ZHANG Xuedian, CHEN Nan, NIE Fukun, LU Xinglian, CHANG Min
(Shanghai Key Laboratory of Modern Optical Systems, School of Optical-Electrical and Computer Engineering, University of
Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In order to obtain photonic crystal fibers with good dispersion characteristics, by the finite element method, the
theoretical analysis and experimental verification were carried out, and the effective index of refraction and dispersion coefficient
with the change of wavelength were obtained. According to the analysis results, when the hole diameter d =1.6pum and the hole
spacing A =2um, the dispersion flatness is better in the 1.2um ~2. 1um band and the dispersion coefficient is 108.20ps/ (nm *
km) at the wavelength of 1550nm. Based on this structure, effect of different filling modes and filling material on the dispersion
characteristics was studied. The results show that better dispersion characteristics are obtained for the “ " shape filling method ,
and that when ordinary alcohol is used as filling material, the dispersion coefficient at the wavelength of 1550nm can be reduced
to 20.39ps/ (nm + km) , which is close to that of a G. 652 single mode fiber at 1550nm. This result is helpful for research in the
optical communication field.
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Fig. 1  Cross section of PCF
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Fig.2 Relationship between some parameters and wavelength under differ-
ent d when A =2pm

a—effective refractive index b—dispersion coefficient
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Table 1 Dispersion coefficient corresponding to different air hole diameter at

1550nm wavelength

d/pm 0.8 1.0 1.2 1.4 1.6
D/ (ps * nm~' - km") 26.30 55.82 77.54 95.40 108.20
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Fig.3 Relationship between some parameters and wavelength under differ-
ent A when d/A =0.8

a—effective refractive index b—dispersion coefficient
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Table 2 Dispersion coefficient with different air hole spacing at 1550nm
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Fig.4 Two filling methods: “ " shape and “ 1" shape
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a—effective refractive index b—dispersion coefficient
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Fig. 6  Relationship between some parameters and wavelength with “ [1”
shape filling method

a—effective refractive index b—dispersion coefficient
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