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Effects of Material Dispersion on Dispersion in Bandgaps
of All-Solid Photonic Bandgap Fibers

ZHANG Bin, HOU Jing , JIANG Zong-fu
(College of Opto-electronic Science and Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: All-solid photonic bandgap fibers have being used for supercontinuum generation. The spectral rang of supercontinuum is

controllable with the use of bandgap. But the dispersion has significant effect on supercontinuum generation. In different bandgaps of the

same photonic bandgap fiber and in the same order bandgaps of different photonic bandgap fibers, the group velocity dispersions were

calculated with plane-wave methods. The results indicate that the relative position of the zero dispersion wavelength in the bandgap

strongly depends on the location of the corresponding bandgap. Zero dispersion wavelength is in the proximity of the short wavelength

edge of bandgap in long wavelength region. However, it is located near the long wavelength edge of bandgap in short wavelength region.

From the calculated waveguide dispersion and material dispersion, it can be found that it is material dispersion that affects the relative

position of zero dispersion wavelength in bandgap.
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Fig.1 Cross sectional images of all-solid
photonic bandgap fiber
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Fig.2  Effective index of fundamental mode in first 3
bandgaps excluding material dispersion
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Fig.3  Effective index of fundamental mode in first 3
bandgaps including material dispersion
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Fig.4 Material dispersion, waveguide dispersion and total
dispersion in the first bandgap
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Fig.5 Material dispersion, waveguide dispersion and total
dispersion in the second bandgap
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Fig.6  Material dispersion, waveguide dispersion and total
dispersion in the third bandgap
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Fig.7 Material dispersion, waveguide dispersion and total
dispersion in the first bandgap of another photonic
bandgap fiber
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