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Design and numerical analysis of hollow-core negative curvature
fiber for transmission in terahertz waveband

CHEN Wu, GAO Weiqging, LUO Qiaoxia, CHEN Kai, ZHANG Kai, WANG Xian
(School of Physics, Hefei University of Technology, Hefei 230601, China)

Abstract: A hollow-core negative curvature fiber(NCF) based on cyclic olefin copolymer(COC) is
designed. The effects of structural parameters such as fiber core diameter, tube diameter and capillary
thickness on the confinement loss of NCF are analyzed, and the parameters are optimized. The
simulation results show that the confinement loss of single-cladding NCF is 107*-10"" dB/m in the
frequency range of 2. 0-2. 5 THz, and the minimum confinement loss is reduced to 8. 90 X 107° dB/m.
By introducing the inner cladding tube to destroy the symmetry of the conventional NCF, the fiber
core mode is coupled with the cladding capillary mode, which increases the difference in refractive
index and loss in the polarization directions of x and y to produce birefringence. The factors affecting
birefringence and confinement loss of NCF are analyzed. The birefringence can reach 10'-10"° in the
frequency range of 2.0-3.0 THz. The simulation results provide a new way for long distance
transmission and polarization sensitive applications of terahertz NCF.
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