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Scattering Loss Analysis and Structure Optimization of Hollow-Core
Photonic Bandgap Fibers
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Abstract An accurate modeling method for the internal structure of hollow—core photonic bandgap fiber is
proposed, and the effect of core structure on scattering loss is studied by full-vector finite element method. The
fibers with different core walls thicknesses and different core radii are simulated, and the normalized interface field
intensity is used to characterize the scattering loss. Calculation results show that scattering loss can be largely
reduced with the relative core wall thickness 7.=4. Furthermore, scattering loss decreases with the increase of core
radius. With optimized core structure design, the scattering loss can be further reduced down to 50% of the present
level in theory within the wavelength range from 1.5 pm to 1.56 pm.
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Fig.1 SEM image of hollow—core photonic bandgap fiber Fig.2 Sketch map of geometric parameters
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Table 1 Geometric parameters of hollow—core photonic bandgap fiber

Parameter A d d. I I d, R.
Value /pm 4 3.892 2.21 0.108 0.116 0.459 5.82
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Fig.3 Sketch map of air core deformation
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Fig.4 Fiber structures with different expansion coefficients e. (a) e=0.7; (b) e=1; (c) e=1.3
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