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Optimization method for HCF structures with
low coupling loss under single—mode constraints

TONG Xiaoling®, LIU Chenyu’, LIANG Lei"*", DAI Shu*, LI Zhenyu®
(1. National Engineering Research Center of Fiber Optic Sensing Technology and Networks, Wuhan University of Technology , Wuhan
430070, China;2. School of Mechanical and Electrical Engineering, Wuhan University of Technology , Wuhan 430070, China)

Abstract: To reduce the coupling loss caused by mode-field mismatch and phase asynchronization in the interconnection be-
tween solid-core fiber(SCF) and hollow-core fiber(HCF) ,an SCF-graded-index fiber-HCF structure is proposed to investigate
the optimization method for HCF structures with low coupling loss under single-mode transmission constraint. The geometric
parameters of the nested antiresonant nodeless fiber(NANF) at the coupling end are directionally optimized to achieve mode-
field and phase synchronization with the fundamental mode of the SCF while maintaining single-mode transmission. Based on
finite element numerical simulations, the effects of the number of cladding tubes N, tube gap d,and tube diameter ratio Di/D on
the mode characteristics are investigated. The results show that at N=7, D1/D=0.9, and d=0.9 pm, the coupling loss is reduced
from 0.116 dB to 0.069 dB, with a higher-order mode suppression ratio R>250. Over the range of & from 0.5 to 1.5 um, R re-

mains above 50.
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