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Research on high beam quality 3x1 fiber signal combiner

Fu Min', Li Zhixian', Wang Zefeng'**, Chen Zilun'***

(1. College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China;
2. Hunan Provincial Key Laboratory of High Energy Laser Technology, Changsha 410073, China;
3. Hunan Provincial Collaborative Innovation Center of High Power Fiber Laser, Changsha 410073, China)

Abstract: In the high power synthesis schemes based on fiber signal combiner, it is one of the urgent problems
to be solved in the current laser field to maintain good beam quality after beam combining. A kind of high beam
quality fiber signal combiner was developed. Firstly, the model of a 3x1 fiber signal combiner was established by
using simulation software, and the factors affecting the beam quality and transmission efficiency of combiner
were simulated, and the theoretical values of optimum parameters of combiner were obtained. Secondly, based on
the etched fiber cladding technology, a high beam quality 3x1 fiber signal combiner with an output fiber of
50/400 pum (NA=0.12) was fabricated by using the taper-fused fiber bundles technology according to simulation
results. Finally, three 3 kW fiber lasers were used to test the combiner. Under the condition that the total input
power is 8.95 kW, the output power after beam combining is 8.62 kW, the overall transmission efficiency is more
than 96%, and the beam quality is M*=4.035.
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Fig.1 Propagation process of laser in the fiber signal combiner
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Fig.2 Beam quality and transmission efficiency of combiner with

different cladding diameters of input fiber
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Fig.3 Cross section of TFB at splicing point
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Fig.5 Splicing point between TFB and output fiber

2.2 3x1 RAPEERFZIK

£ JRA A 5 1 G e A s o e HL o,
M =8 TAEMK A 1080 nm, K H IR K 3 kW
o [ 28 % HCHEAT T W L %Ok 28 R 20/
400 pm 9 34 25 06 25, &40 J2 6 UE Bk 5 & 2 25/
400 pm Ffa B G 2F, FLE R g BLEEIA HE 25/400 pm Y
BT s £ S BT 0 3 5 SR A ] 6(a)~(c) T, 2 i

4 SUER AR Ay 3 kW I, =G EOLEEY M 3500 1.27, 1.30
Fig.4 Stripped fiber F11.36.
 Caloulation - 2D-Presentation  Single Plane Review
'~ Causfic Result —F—e
Position X: 0231fmm] |, | Radius: 21.968 [#]
\ Position Y: 0.168{mm)
| Puosition Z- 139.303[mm] 1405 |
Radius: 2214213
; K: 079 1400 |
| m2:
Rayleigh length 1.127[mm] 1395 |
’ Raw-Beam (dia.): 7.999{mm]
STl eaas | 1390 | s
’Mwnmmz 39298ma] | '
Algo: | 2nd Moment ] ';:
138.0 |
f l_ Advanced... ~0.20
\ [~ RadiusY RawBeam_ | | 1375 | ',“ 'x.
v Fit Review.
I i b 137.0 ; R 020 025
[ Windowscale 40 —20 0 20 40

(a) M=1.27

20210354-4



BEEP § ]

www.irla.cn

%51 %

(b) M=1.30

(c) MP=1.36
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Fig.6 Beam quality of lasers fused with the 25/400 um end cap is (a) M*=1.27; (b) M?=1.30; (c) M*=1.36
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Fig.7 Device for testing output power of combiner
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