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Coherent combination of Michelson cavity fiber lasers
WANG Hui-sheng, LIU Yang, WEI Shang-fang, DING Fang-zheng, MI Chao-wei, CHENG Yong
(Optoelectronics Facility , Wuhan Ordnance Non-commissioned Of ficer Academy, Wuhan 430075 ,China)

Abstract: A phase-locking method for two individual fiber lasers is proposed to realize high power and
high brightness fiber laser outputs. By taking a beam splitter with reflectivity of 50% at 45° as a inter-
feromtric element to construct the Michelson cavity, two optical fiber lasers can realize coherent en-
hancement at output ends,so that the coherent combination output of two laser beams is complemen-
ted. The phase-locking principle is analyzed in detail and the phase-locking of two individual double
clad fiber lasers is experimentally demonstrated. Experiments obtain a coherent combination laser out-
put of 360 mW ,and a power combination efficiency about 73%. Moreover, the on-axis power intensity
is greatly enhanced. The phase-locking approach is simple and no power-limitation optical compo-
nents, so the drawbacks of fiber couplers are eliminated and the output power can be further up
scaled. These results show the method is one of the most promising phase-locking technologies in the
high-power fiber laser coherent combination field.
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Fig. 1  Scheme diagram of experimental setup for

phase-locking of two fiber lasers

AN 5258 5 5 S5 B I 06 £ O i A A A B
SE 3 IR R R T T EROL I T s B L EUE
SRR . PR OEAE A5° 38 A oy KRBT R T A AT
PN 0 A I ' A B 3K 3 SR B 3% T I A A 22
T 2 BE Ao A AT LA A A L Y L
[ 73 31 A AR AR R T80 . R B AE 9 A1
KA Bom LA 508 sl iR I - i 7 8 A S
TOCTEE NI B AE /N IR B 75 B 38 B O Y
R A Hh AR B K i 5 YO A% 8 20 1 A
fi 3 A7 96 R A 22 L RO 2 T AR AR
FR A 67 22 3 i L 5 B 7 B O 21 SO 2 19 # A6
BIE - T AR AT A 5 BB C o

A3 R M 5 O A9 LA Ay BT B AT 240 A



5 8 M FaTh A RIEEEBOL R R T 5 A 1847

& 2 B GEF OGS 70 4 B 1 A AL 4 A1 B
Fig. 2 Phase distribution of two fiber lasers at beam

splitter
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Fig.3 Structure scheme of single fiber laser
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