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Research on a hollow—core anti-resonant fiber
with dual circular rings and dual straight plates

DENG Yuxiang, GE Zhihui, ZHANG Zhenrong’

(School of Computer and Electronic Information, Guangxi University, Nanning 530004, China)

Abstract: To enhance the transmission performance of optical fibers in the terahertz band and achieve a balance between high
birefringence and low loss, a hollow-core anti-resonant fiber structure featuring dual circular rings superimposed with dual
straight plates is designed. This structure introduces geometric asymmetry through the dual straight plates to enhance the bire-
fringence characteristics. Systematic optimization of key geometric parameters (such as plate spacing, plate thickness, and clad-
ding diameter) is performed using the finite element method. Simulation results indicate that at 1 THz, the proposed fiber
achieves a birefringence value of 4.5x10°*. Furthermore, within the broad bandwidth of 0.84~1.1 THz, the birefringence re-

mains consistently higher than 1074, while the total loss stays at a low level. Additionally, the structure exhibits good bending re-

sistance even at a bending radius as low as 0.3 m.

Key words: specialty fiber, polarization-maintaining fiber, hollow-core anti-resonant fiber, birefringence, Terahertz
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