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Propagation Properties of the Octagonal Photonic Crystal Fiber
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Abstract Based on a compact two-dimensional finite difference frequency domain (2D-FDFD) method with
anisotropic perfectly matched layer absorbing boundary conditions, an octagonal photonic crystal fiber (O-PCF) is
analyzed and investigated. Through computing the first twenty modes of octagonal photonic crystal fiber, we find
that the circular field distribution of the octagonal photonic crystal fiber is better than that of hexagonal photonic
crystal fiber (H-PCF). The phase diagrams of cut-off, single mode and multi-mode for the two fibers are obtained
through analyzing the cut-off properties of fundamental mode and second mode by effective area method. Numerical
simulation results show that under the same pitch and air filling fraction (AFF), the octagonal photonic crystal fiber
has wider single mode operation region and has advantage in designing dispersion-compensating fiber in comparison
to hexagonal photonic crystal fiber.
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Fig. 1 Schematic cross section of the O-PCF
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Fig. 2 Schematics of the unit triangle of H-PCF (a)
and O-PCF (b)
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Tabel 1 Effective index, degeneracy, computation error and label for first 20 modes

Mode step Nest Degeneracy Computation error An Mode label
1. 448689606836489 A
1 2 3.2185X10°° HE,
1.448686388364601
1.446721266677371 1 TE,,
1.446692904207140 _
2 2 5.7129X10°°¢ HE,,
1.446687191336509
1.446672800141293 1 TM,,
1.444154609239299 )
2 5.9758X10°°¢ EH,,
1.444148633431821
1.444101442321718 .
3 2 2.248 X107 HE,,
1.444078962545186
1.443239348662453 i
2 1.6801 X107 HE,,
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1.441101335773902 i
2 3.2146 X107 EH.,
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1.439249429125671
1.439212240903049 1 TM,,
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Fig. 3 Total modal intensity distribution of fundamental

mode and second-order mode in O-PCF
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Fig. 4 Modal intensity distribution in x direction from

third-order to fifth-order mode
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Fig. 5 Total modal intensity distribution from

third-order to fifth-order mode
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Fig. 6 Normalized effective area versus normalized

wavelength of second order mode for O-PCF and H-PCF
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Fig. 7 Phase diagram of single mode and multimode for

O-PCF and H-PCF
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Fig. 9 Phase diagram of cut-off, single mode and
multimode for O-PCF and H-PCF
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