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Design and characteristics of cycloolefin copolymer
porous terahertz fiber

Ma Tian, Kong Depeng, Ji Jiangjun, Wang Guangzhen, Wang Lili

(State Key Laboratory of Transient Optics and Photonics, Xi’an Institute of Optics and Precision Mechanics,

Chinese Academy of Sciences, Xi’an 710119, China)

Abstract: Terahertz fiber is one of the essential components in the terahertz system. In order to realize
minimum low loss and dispersion of terahertz transmittion, a novel hollow terahertz fiber was designed
and optimizated, which was based on Topas COC. Using the commercial software COMSOL based on
the full-vector finite element method, the transmitting characters of this hollow terahertz fiber were
calculated and the effects of the structural parameters on transmitting THz wave in the porous fiber core
were analyzed. The research shows that adopting designed porous structure can confine the mode energy
in porous core, and obtain small mode area, low propagation loss and nearly zero ultra-flattened
dispersion. Increasing rate of the hole diameter to the hole spacing, the more mode energy can be
confined in the porous fiber core, and the effective mode area and effective mode loss were reduced, but
the confine loss and dispersion would be enlarged simultaneously.
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Fig.1 Cross-section of designed terahertz hollow fiber
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Fig.2 Model distributions of the designed terahertz fiber versus THz

frequency and structural parameters
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Fig.4 Effective mode area of the designed terahertz fiber versus

THz frequency and structural parameters
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