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Numerical study of hollow-core anti-resonant fiber with large
transmission window and low confinement loss

LOU Yue, SHI Weihua* , ZHANG Tiantian
(College of Electronic and Optical Engineering &. College of Flexible Electronics (Future Technology ) , Nanjing

University of Posts and Telecommunications , Nanjing, Jiangsu 210023, China)

Abstract: A monocyclic nested hollow-core anti-resonant fiber (HC-ARF) with large transmission win-
dow and low confinement loss is proposed. The transmission characteristics of HC-ARF are simulated by
full-vector finite element method combined with perfectly matched layer boundary conditions,and the in-
fluence of the structure parameters of HC-ARF on the transmission characteristics is analyzed. The sim-
ulation results show that the optimized fiber has the advantages of large transmission window,low con-
finement loss and flat dispersion. When the diameter of the fiber core is 50 pm,the number of the anti-
resonant tube is 6,the thickness of the anti-resonant tube ¢ is 0. 30 pm,the diameter of the outer anti-
resonant tube d is 32. 50 pm,and the diameter of the inner anti-resonant tube d, is 21. 13 pm,the con-
finement loss is lower than 0. 21 dB/km and the dispersion value is (1. 14=0.3) ps/(nm « km) in the
wavelength range of 1260—1 675 nm,the confinement loss at 1550 nm is 0. 078 dB/km.
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Fig. 1 Fiber structure diagram and mode field distribution
diagram: (a) Structure of HC-ARF;
(b) Mode field distribution of optical
fibers at the wavelength of 1550 nm
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Fig.2 Optimized the confinement loss diagram for different optical fiber parameters: (a) Different numbers of

anti-resonant tubes N; (b) Different thickness of anti-resonant tubes ¢ ;

(¢) Different outer anti-resonant tubes diameter and core diameter ratio d/D;

(d) Different inner anti-resonant tubes diameter and outer anti-resonant tubes diameter ratio d, /d
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Fig. 3 The confinement loss diagram of the optimized fiber:
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Fig. 5 Diagram of length analysis of anti-resonant tube embedding cladding:

(a) Schematic diagram of embedding cladding length of anti-resonant tube;

(b) Comparing the confinement loss diagram between the ideal

HC-AREF structure (curvel in the figure) and the length of the anti-resonant tube

embedded cladding in the fiber fabrication process

(2,3 and 4 in the figure representing errors of 5% ,8% and 10% ,respectively)
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Tab.1 Comparison of performance between the structure in this paper and other structures

REF Structure Transmission window/nm ("Ol/ifdlgefnl:: 1,OSS erii)r?:/rglﬂcoonlﬁgerlrlent
[15] Single ring six tubes 110(1100—2200) <100 25@1 650
[16] Conjoined-tube 335(1302—1637) <16 2.00@1512
[18] Single ring nested six tubes 700(1240—1940) <10 6.60@1550
[19] Single ring nested six tubes 95(1530—1625) <0. 32 0.24@1550

This work Single ring nested six tubes 415(1260—1675) <0. 21 0.078@1 550
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