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Research on wavefront precompensation technology of
high-energy lasers
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Abstract ; With the development of high-power laser technology, the current wavefront correction device with high-pow-
er reflective deformable mirror as the core of the wavefront correction device can only avoid the damage of the reflec-
tive surface by increasing the aperture ,and it is difficult to solve the problem of mirror deformation during continuous
work. In this paper,a low-power deformable mirror is used to pre-compensate in the signal light stage to achieve the
effect of high power laser beam quality correction. Firstly, the compensation principle and method of the high-energy
signal optical pre-compensation technology are introduced. Then,the wavefront compensation experiment is carried out
when the output power of the slab solid laser is 30 W and 3000 W respectively. Through the pre-compensation meth-
od, the far field beam quality of the laser is significantly improved and enhanced. When the output power of the laser is
30 W, the beam quality is improved from 8 =10 to 8 =1.5; When the laser output power is 3000 W, the beam quality
increases from 8 =10 to 8 =3. In addition, the corresponding research and experiments on the signal optical transmis-
sion technology of non-plane wavefront and the correction strategy of signal optical pre-compensation technology are
carried out. Compared with the traditional adaptive optical correction methods, the signal light pre compensation tech-
nology can fundamentally get rid of the heating and damage problems of deformable mirrors caused by intense lasers,
and infinitely expand the power limit of the beam cleaning system.
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Fig. 1 Conventional laser correction system
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Fig. 2 Signal light precomputation schematic
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Tab. 1 The influence of specific facet types

on laser transmittance
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Fig. 4 Changes of far-field intensity before and after deformation of DM
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Fig. 5 Distribution of DM actuator
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Fig. 6 Comparison of before and after correction
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Tab. 2 Data of seed laser before and

after correction
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Tab. 3 Data of amplify laser before and

after correction

TR B | BRI ot
BLER] 10 Lo ST 4 £,
KB S5 3 221 WE(EEETE 3 1%

5 & it

A SCR R HASTE B 5 5 G Bt A7 A

2, IR BB RO R BT MOE R RCR  TEAR A% [
RO 2353500 30 WA 3000 W T Ji
TBCHTRME LI A TR Ty 1 WO G R
T2 B WY O AR s TR OG A R 2R
30 Wi Dt M B =10 $25 3 B = 1. 5 106
i D3 3000 W, S BT R B =10 $2 75
) B=3, SIEGMNAEN AR IE T A, F S
FETAMEF AR AT LLAARA E 2B OB R AR T 45 1
TERFLA (R, AL T G R e B )R BRI

S0k :

(1]

(3]

(4]

Walter Lubeigt, Gareth Valentine, David Burns. Enhance-
ment of laser performance using an intracavity deformable
membrane mirror [ J ]. Opt. Express. 16 ( 15 ).
10943 - 10955.

Stuart J. McNaught, Charles P. Asman, Hagoplnjeyan, et
al. 100 kW coherently combined Nd : YAG MOPA laser
array[ C]//FiO,San Jose,2009 : FThD2.

Ping Yang, Bing Xu, Xiang Lei, et al. Correction of static
and thermal aberrations of a zigzag slab amplifier emplo-
ying a wave-front sensor-less adaptive optics system[ J].
Chinese Optics Letters,2012,10(4) ;S21409.

Ping Yang,Shuai Wang, Lizhi Dong, et al. Adaptive beam
cleanup of a 1.3 kW pulsed slab amplifier[ C]//CLOE,

San Jose,2014 ; JTudA.



