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Research Progress of Laser Beam Combining
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Abstract The high energy laser system architecture based on coherent beam combining has been an important
research field for high energy laser technology. The recent experimental results of coherent beam combining of
multiple fiber amplifiers and fiber-slab compound amplifiers using active phase controlling and self-organization are
presented in detail.
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Fig. 2 Experimental results of coherent beam combining using heterodyne method. (a) Open-loop;(b) close-loop
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Fig. 3 Experimental results of coherent beam combining using multi-dithering method. (a) Open-loop; (b) close-loop
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Fig. 4 Experimental results of coherent beam combining of six ten-watt-level fiber amplifiers using multi-SPGD algorithm.

(a) Open-loop; (b) close-loop
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Fig. 5 Mutual injection-locking and coherent beam combining system. (a) system setup; (b) experimental results
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Fig. 6 Coherent beam combining system based on power coupling-loop. (a) System setup; (b) experimental results

3 EMREOBHET & BB T R

&4 A1k BT & B 2 h&ET MOPA
Si i RS AR AL R T RARAB . AT RBEE
HAE BT & B RCR , MOPA 2544 f4 3 3 A8 i
HHTR-BEREBARRSER . KMOLE
Wi ZRT 2 A R WE (SBS) WA &8
5t (SRS) %5k 2R M 5% B B B2 ) » BB LA 4R i ¥k O
FHARBEBHNRAER, 24K RH 500 W &
U, ATHREBNRWETEEL ¥R
L EEHESR ARG RRESSHT AR, X
R TG SR 1 38 0 AR G B B2 % k5 IR i 4 4 o 92 1 R
TELZES ., REWEBATRRARKLL —RARE
TR 5 T DAAR 4 i i PR X A TR A, AR B B D R
H R B 8 BOR 2% BT R L R A L R G R

TAERER, ROAASH 3R LB LA -
WMEBABMKENHTER. ZRRELEHNE 7
Fim. ERGEOLE FLOBEKA 1064 nm, LT /)
F 1 MHz, i i BOEA R RIROL. #FEEaRE
43RV B 5 43 BB AT BB R K B AT T B RK
He—BrE# ABCRBEZAT#EA PM AT HME
il ZHRAFRKBEFREBEHNBAHFRKE
0.53 WH10.72 W, hF i REBEMEREHEHS
JG s AN AR F B A BEASTF — Nd: YAG #h 4. B
FHHTTRABRBBEK, HMRERER. &HREBRK
BIESEEOLTIR A HIN 1,02 W A1 1. 27 W, 5
R JLMAFAE R 5 mm X 2 mm KA KB,
B KRR G R L EDE s e B i 1B S
BPEAEMETE T .

5m ‘

% @CO slab amplifier

MO splitter, 1
= F*—H—{ PM

simulated turbulence
%sampler

= combined beam

infrared camera

D
oscilloscope

7 FERAd-REARGHREETERAESEE

Fig. 7 System setup for coherent combining of two fiber-slab amplifier chains
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Fig. 8 Experimental results of coherent beam combining of solid state laser using multi-dithering technique,

(a) Open-loop; (b) close-loop
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