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Characterization of pulsed laser transmission
in Kagome hollow-core fiber
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(1. School of Science ,Shenyang Ligong University , Shenyang 110159, China;
2. Anshan ZY Laser Technology Co. ,Ltd. , Anshan 114044, China)

Abstract:In order to investigate the transmission capability of hollow-core fibers for nanosecond pulsed lasers, 1064
nm pulsed laser transmission experiments are carried out using a Kagome-type anti-resonant hollow-core fiber. The
core diameter of the fiber is 60um and the numerical aperture is 0. 02. Using an electro-optic Q-modulated laser with a
central wavelength of 1064 nm and a pulse width of 8.4 ns as the light source,the beam pattern and energy transfer
effect of the fiber in nanosecond pulsed laser transmission are tested. The results show that the hollow-core optical fi-
ber is capable of stably transmitting nanosecond pulses of 10. 25 m]J with transmission efficiency as high as 88 %
while maintaining the fundamental mode. In addition,the damage mechanism process of high-power pulsed laser on the
hollow-core fiber is systematically analyzed. The results show that the Kagome-type anti-resonant hollow-core fiber is
capable of transmitting 10 mJ nanosecond pulses in the 1064 nm band and can be used as a flexible light source for
applications such as laser-triggered vacuum switching technology.
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Fig. 1 Kagome-type anti-resonant hollow-core fiber laser

transmission experimental setup
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Fig. 2 3D microscope view of the cross-section of a Kagome-type
anti-resonant hollow-core fiber,schematic diagram of fiber

output modes and transmission loss spectrum
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Fig. 3 Transmission efficiency,output beam near-field mode,
and stability of a pulsed laser through a Kagome-type

anti-resonant hollow-core fiber
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Fig. 4 3D microscopy of quartz window sheet and fiber

damaged by high peak power pulsed laser light

FESERG IR 38 R IO BT R sl 6 AR )
PEERS JGET 62 BB AN 2T v 1 V5 Y 25 R 2R X 5K
PRl A 208 i G AR5 B R4 S Bk b BB A
SN, 25 R BORET R
4 & ®

ARSI O i & B 43 TP OB A S5 I e 2t
SIS 18 1] Kagome T Fz 38R 25 650621 % 18 2
RN O AL BRE T R IFSE . (i DB ET
2S5 BRI =&AL R ER N
60 pm, G2 EAEHK 320 wm  EL{EALIEN 0. 02, (54
FEART 40 dB/km@ 1064 nm, 7R JEHA R RIFE
TEOUT , SEPH 88 % 1) s AR f s 10,25 mJ B4
POk, SR £5 IS 1 (15 D) %6 45 B Rk 1. 1 TW em’
BI5GB T i SRR i epoe R A O eF
PRGOS FE , & HOG T 0 8 OGS 1 o
B LT B TG AT sty T T Y 43 3 R 2500
TEEF I PR FACR

S 3k :

[1] Hu Guoging,Guan Kai,Lu Libin, et al. Laser micromach-
ining of functional surfaces for biomedical clinical appli-
cations[ J]. Engineering,2018,4(6) :172 — 190. (in Chi-
nese )

W DG AL, 5 SR S T ) AR ) 1S 2 e R VL Y
WOLHOIN T2 e 1M [ J ]. Engineering, 2018,4 (6) :
172 - 190.

[2] Zheng Haohua, Liu Jiawei, Deng Yajie, et al. Microstates
and micropatterning of materials for processing and visual-
isation applications[ J]. Materials Guide,2024,38(16) :
90 - 97. (in Chinese)
KRA e XU, XOAE I , 2. AERHROR 25 5 B & 5
Thenl BAL B [T 1. 44k 5 4k, 2024, 38 (16)
90 -97.

[3] YuR,Chen Y,Shui L,et al. Hollow-core photonic crystal

fiber gas sensing[ J]. Sensors,2020,20(10) :2996.

Sun Yifan,Lu Gang, Meng Qingxin, et al. Structural de-
sign of 300 kV laser-triggered multistage vacuum switch
[J]. Vacuum Electronics Technology, 2023, (5):43 —
49. (in Chinese)

Ph—L, R, F D 8, 45 300 kV SO il A 2 9 K
TFREHBT ] KA i 4R, 2023, (5) 43 -49.

V S A,T D B. Bulk and surface laser damage of silica by

%t

<

&.

picosecond and nanosecond pulses at 1064 nm[]J]. Ap-
plied Optics,2008,47(26) ;4812 —4832.

Zhao Xinghai,Gao Yang,Xii Meijian, et al. Characteristics
of nanosecond laser-induced end-face damage in quartz
optical fibres [ J]. Physics Letters, 2008, (8):5027 -
5034. (in Chinese)

AR, i, AR R, 55 NADROL TS S 41 B T o
AR O 4 P B SE LT ] W0 B A 4, 2008, (8):
5027 -5034.

Ding Wei, Wang Yingying, Gao Shoufei, et al. Advances
in light-conducting mechanism and experimental fabrica-
tion of high-performance anti-resonant hollow-core optical
fibres[ J]. Physics Letters,2018,67 (12):50 - 67. (in
Chinese)

T EER, &5 G m IR RO R SO
SIS SR H RO TSR [T ]. Wy B2 4k , 2018, 67
(12) :50 - 67.

Johan B, Cyril V,Michael B, et al. High energy ultrashort
pulse delivery through hollow-core photonic crystal fiber
[ C]//Components and Packaging for Laser Systems VII,
2021:11667.

Deng A, Gavara T,Hassan M R A, et al. Microjoule-level
mid-infrared femtosecond pulse generation in hollow-core
fibers[ J]. Laser & Photonics Reviews,2023,17(6) : 1.
Piotr J,Fei Y,J M R R, et al. Picosecond and nanosecond
pulse delivery through a hollow-core negative curvature fi-
ber for micro-machining applications[ J ]. Optics Express,
2013,21(19) .22742 - 22753.

Gao Shoufei, Wang Yingying, Liu Xiaolu, et al. Hollow-
core anti-resonant fibre and its high-power ultrashort pulse
transmission[ J ]. China Laser,2017,44 (2) ;157 - 162.
(in Chinese)

A TR R, X/ NEE, S 500 RO IROG AT S o
T e koo A (0], b I 0, 2017, 44 (2)
157 - 162.

Frosz M H,Nold J, Welss T, et al. Five-ring hollow-core
photonic crystal fiber with 1. 8 dB/km loss [ J]. Optics



160

5 RS AN

55 %

[13]

[14]

[15]

[16]

[17]

Letters,2013,38(13) :2215 —2217.

VWN,DBT,R H J,et al. Low-loss kagome hollow-core
fibers operating from the near-to the mid-IR[ J]. Optics
Letters,2017,42(13) ;2571 —2574.

B B,F G,Y W Y, et al. Millijoule laser pulse delivery for
spark ignition through kagome hollow-core fiber [ J].
Optics Letters,2012,37(9) ;1430 - 1432.

Dumitrache C,Rath J, Yalin A P. High power spark deliv-
ery system using hollow core kagome lattice fibers [ J].
Materials ,2014,7(8) :5700 - 5710.

Florian L, Frédéric G,Julien D, et al. UV 20 W-class sin-
gle-mode nanosecond pulse delivery using a vacuum-free/
ambient air inhibited-coupling hollow-core fiber [ ] ].
Applied Physics B.2023,129(7) :116.

Cui Yulong, Huang Wei, Zhou Zhiyue, et al. Hollow-core

fibre end caps for efficient and stable coupling of kilowatt-

[19]

class continuous lasers [ J ]. China Laser,2022,49 (7):
187 —188. (in Chinese)

BT, B, JA R B, A A3 RO T g iR SE B T T4k
HEEHOCR AR )] R EEOE,2022,49(7)
187 —188.

Lu Wenju, Zhang Xin, Zhu Kuan, et al. Node-free anti-
resonant hollow-core fibre 1064 nm high-power picosecond
pulse transmission[ J ]. China Laser,2022,49 (3):63 -
69. (in Chinese)

B0, KT, ORTE, LW R R SO A
1064 nm = )R B APk o m [ 1. w80k, 2022,49
(3):63-69.

Huang L, Wang Y, Zhang Y, et al. High-efficiency 6-hole
structure anti-resonant hollow-core fiber 2. 79 pm Cr,
Er : YSGG high-energy pulse laser transmission system

[J]. Optics and Laser Technology,2024 ,175:110743.



