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Comparison of Two Phase-Locking Methods in Fiber Laser
Coherent Combination

Ma Yanxing SiLei Xu Xiaojun
(College of Optoelectric Science and Engineering, National University of Defense Technology ,
Changsha , Hunan 410073, China)

Abstract Coherent combining technology is an effect method to achieve huge amounts of fiber laser coherent
combination, and phase-locking is the key. Two phase-locking methods., heterodyne detection and multi-dithering
technique. for master oscillator power amplifier (MOPA) are compared, and a new phase-locking method is proposed
based on multi-dithering phase-locked method. This method enlarges the number of optical beams and makes the
experiment easier. Through simulation by Matlab solfware, we find that the root-mean-square (RMS) phase error of
64 beams combiniation is less than 0.08X with the new method, while the RMS phase error of 30 beams combination
is 0.15) with the multi-dithering technique.
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Fig. 1 Schematic for phase control with heterodyne detection technique

MBS FORIE, REZ LR I F AL R A
BB R ZITENZ S5 T8 MR CREH &A
PR . ZR G0 A — B ' o i AR o 45 ] A8 23 5¢ 42 Al
[, T L 52 B 50 0 2 B8 A F B 2 2 8 D B A
ORI O A4S B o B ol 740 25 R0 vk 2
K-S HGRIOLRA LSS H R ET S
TG I FH A~ B R0 285 X5 B2 R AT A L K]
IEFEE Z 5 T4 BOERECH B8, 2% 6
AFOG R HAR T ZE A W H I I HX G 2F ok &%
W 4 M L A AR 0 AR 85 1) HE 27 A 32 1Y) SR A B
Kilm . "L BEE 25 TS MO AR ECH R,
S0 ZE R I 1 S A Ok )

2.2, sH¥E

ZHEIEBEWE 2 s, FF O IR (Master
Oscillator) i H OG>y 8 B 43 5 HEAT AN ) 531 36 £
SERA A (PMD LR 5 EAT OR . 788 B8O b 20
— BB HEAT G IF A O I g A I A
S o TE I F AR DA TN B 5k DRI 45 A P O
rh g3 B LD R O I AR LR 2 L A R AR 45 1 15 5 B 5t
SRR LA TR A5 o TV P P ol S BUAR 2 B . ]
BTk M. Shay ST 9 BEOER A T A
B HoA BUR AR A AL I R R 22 /N T 4/ 20,

5O ZERMIEA L % T7 06 Rl = — Ot R
D%+ DTS R R ARG 17 6 £ e K s [ 2] o L o R
GERHES R AT E S5 00, I i sl A A AE
ZHR IR SR BRI R .

beam sampler

fiber amps

Master
oscillator
100 mW

P
o e

1 X8 PM, splitter
<5 dB insertion
loss

central lobe of
far—field imaged

signal processing

K 2 28 g ik A0 A 22 ) D 2 I
Fig. 2 Schematic for phase control with multi-dithering
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Fig. 3 Schematic of developed phase-locking method principle
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Fig. 4 Temporal evolution of far-filed peak intensity of 64

beams combination with devdoped phase-locking method
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Fig. 5 Temporal evolution of far-filed peak intensity of 30

beams combination with multi-dithering method
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