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Abstract Coherent beam combination of Yb-doped fiber laser array is studied experimentally by spatial filtering to
passive phase locking. The system of coherent beam combination by Yb-doped fiber amplifiers array in two-
dimensional distribution is built. The four polarization maintaining Yb-doped fiber amplifiers are developed. By optical
feedback of in-phase signal, the in-phase output of all amplified lasers is achieved and two-dimensional far-field stable
interference pattern is obtained. The coherent contrast ratio is up to 91. 7% and coherent coupling efficiency is
94.5% . Coherent output of multi-longitudinal modes is also observed in phase locking.
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Fig. 1 Principle of optical feedback passive phase locking
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Fig. 2 Experimental setup of coherent beam combination of four Yb-dop fiber amplifiers array

in two-dimensional distribution
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Fig. 3 Interference patterns of four fiber amplifiers array. (a) non-locking; (b) phase locking
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Fig. 4 Output power curves in phase locking

and non-locking
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Fig. 5 Output spectrum in phase locking

5 4 e

K H 6 Bk B AR A B e Rl R AN ]
BRI, SEBL T 4B DU BB Y OBEF KRR
AT A RS T A W TV AR A T ELBE &
K 9L 7Y A TREAREN 94.5% . KINIE b5
BAH 2R G 25 A8 1 PR, L A e I R M S R DL S B
22 W6 THOR SO RE e W AR AV 8 2 [R] B B B Ol £F i K
AN BB, T 22 K TR B A T v TR
AT DAA 350 0 ] A2 A LUK S 2 . T RS
HR RO SR T O R R (MOPA) 2544,
HARGAYRY B, Bar HoRH T ER.
MTHAm B R R 213 W, i@t &% %
¥ ZEAAL S B I — ZOE £F Ty K 2 5 KOL &F

TR i P St 0 A R 5 ) ) 2 RN R 2 A
Bk — .

& X X #

1 M. O'Connor, V. Gapontsev, V. Fominer al.. Power scaling of
SM fiber lasers toward 10 kW [ C . Lasers and
Electro-Optics/ International Quantum Electronics Conference,
2009, CThA3

2 Jay W. Dawson, Michael J. Messerly,Raymond J. Beachet al..
Analysis of the scalability of diffraction-limited fiber lasers and
amplifiers to high average power [ J]. Opt. Express, 2008,
16(17): 13240~13266

3 O. Schmidt, C. Wirth, I. Tsybin e al.. Average power of 1.1
kW from spectrally combined, fiber-amplified,nanosecond-pulsed
sources[ J 1. Opt. Lett. , 2009, 34(10): 1567~1569

4 Jesse Anderegg, Stephen Brosnan, Eric Cheung et al.. Coherently
coupled high power fiber arrays[ C]. SPIE, 2006, 6102; 61020U

5 Pu Zhou. Zejin Liu, Xiaolin Wang et al.. Coherent beam
combination of two-dimensional high power fiber amplifier array
using stochastic parallel gradient descent algorithm[J]. Appl.
Phys. Lett., 2009, 94(23). 231106

6 Eric C. Cheung, James G. Ho, Gregory D. Goodno e al..
Diffractive-optics-based beam combination of a phasexocked fiber
laser array[J]. Opt. Lett., 2008, 33(4): 354~356

7 Liu Zejin,Zhou Pu, Hou Jing et al.. Research of coherent beam
combining using actively phase-controlling [ J ]. Chinese J.
Lasers ., 2009, 36(3): 518~524
XA JH AN B AR SR LR DG AR OB AR T A
WrFE[1]. Bk, 2009, 36(3); 518~524

8 Hans Bruesselbach, Monica Minden,]J. L. Rogers et al.. 200 W
self-organized coherent fiber arrays[ C]. Conference on Lasers and
Electro-Optics, 2005,CMDD4

9 Hans Bruesselbach, D. Cris Jones,Metin S. Mangir et al.. Self-
organized coherence in fiber laser arrays[J]. Opz. Lett., 2005,
30(11): 1339~1341

10 Li Jianfeng,Duan Kailiang, Wang Jianming et at.. Experiment of
coherence-locking of two photonic crystal fiber lasers[J]. Acta
Optica Sinica , 2008, 28(5); 923~926
20 BT, FEE SE. PO T AR RO A OB SR A T BUE Y
SUBFFELT]. B IR, 2008, 28(5): 923~926

11 Bing He., Qihong Lou, Jun Zhou. High power coherent beam
combination from two fiber lasers[J]. Opt. Express, 2006,
14(7) . 2721~2726

12 He Bing.Lou Qihong,Zhou Jun et al.. Coherent output power of
60 W from two large-core double-cladding fiber lasers[J]. Acta
Optica Sinica, 2006, 26(8): 1279~1280
faf  m R R S PR W U 2 G A oG AR 4613 60
WARF4 )], k4 $F 4R, 2006, 26(8): 1279~1280

13 Bing Lei, Ying Feng. Phase locking of an array of three fiber
lasers by an all-fiber coupling loop[ J]. Opt. Express. 2007,
15(25): 17114~17119

14 Bing Lei, Ying Feng. Coherent combining of tunable erbium-
doped fiber lasers by a single-mode fiber feedback loop[ J]. Chin.
Opt. Lett., 2009, 7(11).: 1018~1021



