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High-Power Side-Pump Coupler and its Applications

Tan Qirui Ge Tingwu Dong Fanlong Zhang Xuexia Wang Zhiyong
Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China

Abstract Pump coupler is the key passive optical component for the high power fiber laser. Multiple pump
lights are efficiently coupled into the double- clad fiber, the required pump power can be provided for the
realization of high power fiber laser. Pump coupler is the first problem to be solved for the research of the high
power fiber laser. A high power side—pump coupler is developed with the method of hydrogen—oxygen flame
fusion, when the maximum pump power is 100 W, the coupling efficiency is 94%, the signal insertion loss is
0.15 dB, the additional loss is 0.2 dB, the splitting ratio of main fiber is 99%, and the directionality is 22.5 dB. A
hundred-watts fiber laser with an output power of 103 W at 1080 nm is built when the maximum pump power
is 185 W. Optical-optical conversion efficiency is 56%. The high power side—pump coupler can be used as the
pump coupler of the hundred—watts, and even kilowatt high power fiber lasers.
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Table 1 Fiber parameters

pump fiber

Pump fiber Main fiber
Core diameter /pm 105 20
Cladding diameter /pm 125 400
Coating diameter /pm 250 550
NA 0.22 0.06/0.46
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Fig.2 Test of fiber coupler. (a) Test schematic of coupling efficiency, additional loss, splitting ratio of main fiber and directionality;

(b) test schematic of signal insertion loss
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Fig.5 Test of signal light stability
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Fig.7 (a) Output power versus pump power; (b) spectrum

5 4 B

SR FH A0 AU N T 25 422 08 5 ik Al 0 — b s D 0 it s A A g, R R A s O i 100 WL A
BN 94% , 5 5 6 A FFE 0.15 dB, B AN FE 0.2 dB, 64706 H 99% , J5 1 1 22.5 dB. 75 LA G S5 56 i
PR 38 ok O 2R 2P BN SO A AR | I A e 1 DB G SR R JE O 2 0 4 4 TR FE SR
G XK #E— ER G R . S T I T i B il s B S AR TR AR O AR T B TARE O, s SR R
Wiz S T OGOt BHE Tk 185 W, £ 1080 nm AR5 (I 3HOLH H TR 103 W, otk-
RN 56% o VLW i T il 4 8 20y 28 00 T il iz R 5 4 T T8 BOOR T U4 D 3O 4R O A3

& Z XM
I Duan Kailiang, Zhao Baoyin, Zhao Wei, et al.. 1000 W all fiber laser[J]. Chinese J Lasers, 2009, 36(12): 3219.
BOF R, B4R, B T2, 25,1000 W 2062 O 2811, o EEOE, 2009, 36(12): 3219.
2 Yan Ping, Xiao Qirong, Fu Chen, et al.. 1.6 kW Yb—doped all-fiber laser[J]. Chinese J Lasers, 2012, 39(4): 0416001.
FlOF, R, M R, 4. 1.6 kW eDLA BEHOEAR (1], 1 E O, 2012, 39(4): 0416001.
3 Dai Shoujun, He Bing, Zhou Jun, et al.. 1.5 kW near single=mode all-fiber laser[J]. Chinese J Lasers, 2013, 40(7): 0702001.
ARSFZE, o Fe W 25, AF 15 kWL Ao 2R O &R ()] P O, 2013, 40(7): 0702001.
4 Ou Pan, Yan Ping, Gong Mali, et al.. Fused side=coupler for double—clad fiber lasers|J]. Laser Technology, 2008, 32(1): 8-10.
B STV UL . UL OB 0K B TR 4 B8 MOBECR . 2008, 32(1): 8-10.
5 Cesar Jauregui, Steffen Bohme, Georgios Wenetiadis, et al.. Side=pump combiner for all-fiber monolithic fiber lasers and amplifiers
[J]- J Opt Soc Am B, 2010, 27(5): 1011-1015.
6 Li Ruichen, Zhang Peng, Pang Lu, et al.. Fused biconical taper side—pumped fiber coupler[J]. Journal of Applied Optics, 2011, 32
(3): 522-525.
R, ik MG, JE B, A A TN T S B A AR RO SE ). B2, 2011, 32(3): 522-525.
7 Thomas Theeg, Hakan Sayinc, Jorg Neumann, et al.. Pump and signal combiner for bi—directional pumping of all-fiber lasers and
amplifiers[]]. Optics Express, 2012, 20(27): 28125-28140.
EEERE: K R

0102004-5



