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Experimental study on in-phase locking of two fiber lasers

SONG Xing-liang'* ,MA Dong-mei’, WANG Qian'*,ZHOU Yi’
(1. Graduate University of Chinese Academy of Sciences, Beijing 100039, China;2. Academy of Opto-electronics, Chinese
Academy of Sciences,Beijing 100094 , China ;3. State Key Laboratory of Applied Optics, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences,Changchun 130033, China)

Abstract ; Based on self-imaging confocal resonator, in-phase locking of two Yb-doped fiber lasers has been realized u-
sing a flexible experimental setup. With near-field filling factor being 10. 86% ,15.2% ,25.33% ,the number of side
lobes of interference fringes decreases and the energy ratios of central lobe are 13.58% ,18.98% ,31.42% ,respec-
tively. When pump power is 8.8 W ,a coherent combining laser output of 1.44 W is obtained, with a power combina-
tion efficiency about 93.4% . Analytical results suggest an optimal fiber length and a smaller reflectivity of output cou-
pler contribute to higher laser slope efficiency,which increases coherent combining output power.
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Fig. 1 schematic of the experimental setup for

phase locking of two fiber lasers
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Fig.2 far-field pattern of two free-running lasers when their

energy are mutually injected to each other
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Fig.3 far-field pattern of two combining lasers with spatial filter

placing at first intensity minimum of in-phase mode
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Fig.4 simulation of energy distribution of far-field in-phase

interference patterns
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Fig. 8 spectra of two individually running fiber lasers

! !c/ 2nL, |
I l ¢/2n(L,-L,) :
—.] ¢/2nL,

K9 MEOLRIBIE SRR

Fig.9 schematic of longitudinal mode spectra of two lasers

FHEOCH UL T Av, RS IR A9 P %
N 2595 Av x2n(L, —L,) /¢ fEA Av =cAA/A° R
AT LG 3 A5

N=2n(L, —L,)AA/\’ (10)
Hep,n B aR. Mn=15 A0 =1 mm,



1106

O RS AN

415

A=1095 nm,L, - L, =1. 8 m, 15| YLK 4.5
T3 o ARSCPIHROEAAR T4 th AR, Al 4R 9 2236
BB I8  ARATIAF AR A SR S A A5 i
K3 SRV IAE Z2 06 .0, BENTR B BOL T
HOCH P BT A5 A3 T AR K

A= (9) Al A, M g A PR 22 (L, - L,) 50k
WE A AL K/DE I EOLIERL 2 55
T B ICIO G £ PR 220K, i T A

VAR TE , B Ty LB 5 1
4 £ it

BT T BRI AR (P BB 2T O AR R
HBUE AR AUH T 1 P LS T RUE
HARLOW R R I T 480 MR e
TSI T im0 AR, B KL 7 e R
FEPR T LAY AD SR, $1 8 T ARERE R, AARAT
FSEEREOE. 8.8 W ALH IR T, 345 1. 44 W AH
THOtH AR 93. 4% o 7 e R ERY
JCEF, W/IN A TR A il B S A AR AT LS RO
AR T DL — PR AR T A RO R Bn
S BT PHOELT BOE e E i Rr Ik, 75 H HOEHE 45
AU E 22 MR DG TE Bl ST, W A A Jl R A7
TESE 22 A S AR5 L S A 5 SE B

SE Lk

[1] Jesse Anderegg,Stephen Brosnan,Eric Cheung, et al. Co-
herently coupled high power fiber array[ J]. SPIE, 2006,
6102:1 -5.

[2] Akira Shirakawa, Tomoharu Saitou, Tomoki Sekiguchi, et
al. Coherent addition of fiber lasers by use of a fiber cou-
pler[ J ]. Optics Express, 2002, 10 (9) No. 211167 —
1172.

[3]

[5]

[10]

Bing Lei, Ying Feng. Phase locking of an array of three fi-
ber lasers by an all-fiber coupling loop [ J]. Optics Ex-
press,2007,15(25) :17114 - 17119.

Jin Ruonan, Xu Zichao, Song Xingliang, et al. Calculation
of coherent combination based on self-imaging confocal
resonator| J |. Acta Photonica Sinica, 2009, 38 (12):
3154 -3159. (in Chinese)

ST R, RS, S AR IR AR TG R
23 [) g e Av Bt [T 1. 6 7 27 4k, 2009, 38 (12) -
3154 -3159.

Liping Liu, Yi Zhou, Fanting Kong, et al. Phase locking in
a fiber laser array with varying path lengths[ J]. Applied
Physics Letters,2004,85(21) :4837 —4839.

Q Peng,Y Zhou,Y Chen,et al. Phase locking of fibre la-
sers by self-imaging resonator [ J |. Electronics Letter,
2005,41(4) :171 - 173.

Xu ZiChao, Song Xingliang, Zhou Yi. Coherent combina-
tion of one-dimensional fiber laser array by self-imaging
confocal resonator[ J |. Chinese Journal of Quantum Elec-
tronics,2011,28(3). (in Chinese)

TR, AR%SE S . A USRI SR I — 4B oL AR
MEFAR T3 R S B AT 5 [T ] B 7L 7274, 2011,
28(3).

M Wrage,P Glas, D Fischer, et al. Phase locking in a
multicore fiber laser by means of a talbot resonator[ J].
Optics Letters,2000,25(19) ;1436 - 1438.

C J Corcoran, F Durville. Experimental demonstration of a
phase-locked laser array using a self-fourier cavity[J].
Applied Physics Letters, 2005, 86 (20 ). 201118 -
201118 -3.

Yu Kuanxin, Jiang Tieliang, Zhao Qida. Principle of laser
and laser technology [ M ]. Beijing: Beijing University of
Technology Press,1998:210. (in Chinese)
ATSEHT, TLAR R, B0 K. OG5 OB HoR [ M.
BT AL Tl K i ikt , 1998 :210.





