BT HSH

hOE W ot

2010 4 5 A CHINESE JOURNAL OF LASERS May, 2010

XEHS: 0258-7025(2010)05-1265-04

PR O S g 25X A5 R 2 0 A 2 ST ) 535 M
B oA BES BHE DM HRE dR4

CRBRRHAR KA K B 15 TR B K2 410073)

TR TIAR A Y 2 1] UG T ] 4 7 A 4 D W 8 o X L O SR T M 28 X A T 5 AR A A 4 R ) 5 kA
TSRIRBETE . SR AT 24 BT AL 3 U7 AR (RMSY /N ON T /100 B o AR 037 458 1 2% 48 14 B8 2 A S 52 D i ey 7% F) 52
M o B U5 T 728 149 15 AR B 48 O 38 39 2% B0 T 5 2B S ) R B2 A SR A%+ A 0 4 ) R 1 T RE A8 58 42 BE 4% D i
AR A7 — S AR L P28 1R 30 22« 25 90 i Wy 722 399 D AR R T 2% F o IF 3 AR (07 R AC TR RE B B E » A A0 15 ) R B 2k
R T2 A R X RO ) R SRR AR T R RO R LR EA S E M H.

KB AT A R s R A 5 AH L B RE 5 2 ] S R A A

hE KT TN248 XEkARIRAD A doi: 10.3788/CJL20103705.1265

Influence of Wavefront Distortion in Single Laser Channel on Phase
Control in Coherent Beam Combination System

Zhou Pu Ma Haotong Ma Yanxing Wang Xiaolin Xu Xiaojun Liu Zejin
(College of Optoelectric Science and Engineering . National University of Defense Technology ,
Changsha , Hunan 410073, China)

Abstract Phase-only spatial light modulators are employed to generate controllable wavefront distortion, which is
incorporated into a coherent beam combining system to investigate the influence of wavefront distortion in single laser
channel on phase control system. Experimental results show that the phase control system is almost not affected in
the case of wavefront distortion with small root mean square (RMS) value (i.e. . RMS<(x/10). As an increase in the
wavefront distortion, the optical phase cannot be totally controlled. residual phase error goes with excursion in the
interference patterns exists in the system. When the RMS value of the wavefront distortion is as large as =, the phase
control system is in invalidation state and the beamlets cannot be phase locked. Our experimental results present
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reference for designing and manufacturing high energy laser system based on coherent beam combining.
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Fig. 1 System setup for coherent beam combining of two fiber lasers with distorted wavefront
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Fig. 2 Phase distortion data generated by power spectrum method. (a) RMS.=/10; (b) RMS: =/3;

(¢) RMS.: 2x/3;
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Fig. 3 Long-exposure pattern of combined beam under different distortions. (a) RMS:x/10; (b) RMS.: =/3;

() RMS: 2x7/3;
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Fig. 4 Statistical distribution of the position of the peak intensity. (a) RMS:n/10; (b) RMS: n/3; (¢) RMS: 27/3; (d) RMS: =
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