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Abstract

In this paper, a highly birefringent photonic crystal fiber (PCF) based on an elliptical, rhombic core
is proposed for efficient terahertz wave-preserving transmission. PCF is made of cyclic olefin po-
lymer TOPAS as the main material. Elliptical and diamond-shaped air holes are introduced into
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the core to break the geometric symmetry of PCF to obtain high birefringence. The full vector fi-
nite element method (FEM) is used to simulate and analyze the characteristic parameters of PCF in
both polarization directions, such as birefringence, limiting loss, material absorption loss and
mode field area. The results of the study show that a high birefringence of 0.062 and a low materi-
al absorption loss of 0.081 dB/cm with a limiting loss as low as 3.7 x 10-5 dB/cm were obtained at
the frequency of 500 GHz. The proposed PCF structure enables high quality, low crosstalk tera-
hertz wave bias-preserving transmission compared to conventional optical fibers. It provides a
solution for low-loss, long-distance terahertz wave bias-preserving transmission.
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Figure 1. Cross-section of the highly birefringent PCF
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Figure 2. Electric field distribution
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Figure 3. Birefringence coefficient and effective refractive index
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Figure 4. Material absorption loss versus frequency
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Figure 5. Three-dimensional electric field mode and limiting loss
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Figure 6. Effective mode field area versus frequency
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