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Abstract

An air core photonic bandgap fiber is designed based on the novel Terahertz low-loss material
Topas cyclic olefin copolymer. Propagation properties in the terahertz band of the fiber are inves-
tigated by using the finite element method. Numerical results indicate that the fiber has a low loss
photonic bandgap within a broadband area about 0.2 THz around 1.47 THz, and THz wave is
welled confined in the air core. Loss reaches the minimum value of 0.13 cm-1 at 1.51 THz. Struc-
ture of designed terahertz Topas photonic bandgap fiber is simple, feasible for fabrication and
bendable because of the relatively small diameter.
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Figure 1. Cross section of the air core photonic
bandgap pPCF
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Figure 2. Photonic bandgaps of the THz Topas pPCF with different clad-
nding air hole diameters
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Figure 3. Effective index of fundamental mode as a function of frequency
for THz Topas pPCF
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Figure 4. Fraction of power localized in the core as a function of frequency
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Figure 5. Total loss as a function of frequency. Bulk loss of the
material is shown as the dotted curve
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Figure 6. Modal patterns for the fundamental
mode at 1.51 THz
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