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Fig. 1. Cross-section of hollow core anti-resonant fiber/20),

(a) Off-resonance (b) On-resonance
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Fig. 2. Light guiding principles of hollow core antiresonant

fiber!: (a) Antiresonant; (b) resonant.
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Fig. 3. Fiber design structure and mode field analysis: (a)

Optical fiber structure design drawing; (b) optical fiber

mode field analysis diagram.
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Fig. 4. Mode field distribution of optical fiber bending along
2- and y- axis: (a) The distribution of bending mode field of
optical fiber along the z-axis; (b) the distribution of bend-

ing mode field of optical fiber along the y-axis.
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Fig. 5. Bending loss diagram of optical fiber along - and 3

axis: (a) Fiber bending loss along the z-axis; (b) fiber bend-

ing loss along the y-axis.
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Fig. 6. Effective refractive index of optical fiber.
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Fig. 8. SEM cross-section of the hollow core anti-resonance
fiber.
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Table 1. Hollow core anti-resonant fiber diameter, cladding wall thickness, cladding center distance and anti-resonance
window parameters.
P HE )2 EEJE RO SR
Ay /nm (PRI ) Aoc /nm (BT
D/pum t/nm A/pm K o /mm( )
(t = 500 nm) (t = 466 nm)
1024 (m = 1) 979 (m=1)
582 (m = 2) 552 (m = 2)
30 500 214
395 (m = 3) 368 (m = 3)
296 (m = 4) 276 (m = 4)
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Fig. 9. Transmission spectrum of hollow core anti-reson-

ance fiber.
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Fig. 10. Transmission loss diagram of hollow core anti-res-

onance fiber.
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Fig. 11. Schematic diagram of 980 nm multi-mode fiber laser to single-mode laser device.
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Fig. 12. Multi-mode and single-mode conversion efficiency of hollow core anti-resonance fiber: (a) Efficiency of fiber from multi-

mode to single-mode; (b), (¢) multi-mode laser modes after tapered fiber mode; (d), (e) laser patterns of hollow core anti-resonant

fiber.
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#2 READCLT AR LR R R4
Table 2. Measurement parameters of beam quality without optical fiber transmission.
el f=03 f=04 f=045 f=05 f=06 s=0.7
f/mm 0.3 0.4 0.45 0.5 0.6 0.7
w/mm 1.1 0.95 0.92 0.78 0.39 0.29
#3 GEDLLF AR RS
Table 3. Measurement parameters of beam quality through by optical fiber transmission.
E e f=12 f=13 f=15 f=16 f=18 s=23
f/mm 1.2 1.3 1.5 1.6 1.8 2.3
w/mm 1.09 0.96 0.9 0.73 0.63 0.4
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Abstract

Owing to the unique characteristics of the hollow core fiber(HCF), more and more researchers pay
attention to its application. Because the mode field is mainly limited to the core region of the fiber, which
results in low non-linearity, ultra-low group velocity dispersion, low temperature sensitivity, and high material
damage threshold. Based on the above, the HCF possesses some attractive nonlinear applications such as in
transmission of high-power laser beams, sensing, ultra-wide band low-loss transmission, pulse compression and
super-continuum generation. Besides, the HCF's can be further divided into the transmitting band-gap photonic
crystal fiber(PBG-PCF) and the hollow-core anti-resonant fiber(HC-ARF). Compared with the PBG-PCF, the
latter has wide light guiding characteristics caused by leaking modes. According to the research in the recent
year, the HC-ARF has gradually approached to the performance of the PBG-PCF in its transmission loss,
showing that it has potential applications in communications, sensing, aerospace, high-power laser transmission
and other fields in the future. In addition, the HC-ARF with the special light-guiding properties has also
become the important photonic device in the fields of fiber filters, mode conversion, etc. In this paper, a hollow-
core anti-resonance fiber is studied and its light transmission performance in the spectral range of 500-1500 nm
is verified. The optical loss measured at 980 nm wavelength is about 0.32 dB/m. It is found that a 980 nm
multi-mode laser beam can be converted into a single-mode one after transmitting through the hollow core fiber

we designed.

Keywords: fiber optics, anti-resonance, light guide characteristics, mode conversion
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