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Abstract According to aberration characteristic in length direction of rectangle beam from a master oscillator
power—amplifier (MOPA) slab solid system, a new type of wavefront corrector named one—dimension deformable
mirror (DM1D) with actuators arranged in one direction is developed. The key parameters such as the thickness
of the reflecting mirror, the shape of the cementation face are analyzed and optimized by simulations. The surface
of the DM 1D is driven by 11 piezoelectric actuators, whose static peak to calley (PV) distance is less than 0.17 pm
and which can provide an effective dynamic correcting range more than 5 um. With activity refrigerating design,
the temperature rise of mirror surface can be controled within 1 C, which is caused by the input high power laser
with the power density of 8 kW/cm® in long time. The beam quality factor B8 of the output laser beam can be reduced
from 8.82 to 4.38 by DM1D in closed loop experiment, proving that the aberration is effectively compensated. The
correcting capability and practicability of the DM 1D are verified in more experiments.
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Fig.1 Analysis model for the thickness of the one—=dimensional deformable
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Fig.2 Stress distributions for the lens thickness of (a) 2.2, (b) 2.6, (¢) 3 mm
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Fig.3 Strain distributions for the lens thickness of (a) 2.2, (b) 2.6, (¢) 3 mm
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Table 1 Different bonding point shape of stress and strain distribution

Shape Lens thickness /mm Maximum strain /pm Maximum stress /MPa Allowable stress /MPa
Square 2.6 3.54 12.4 70
Rounded 2.6 3.65 31.3 70
Rectangle 2.6 3.70 13.1 70
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Fig.6 (a) Surface response diagram of the deformable; (b) static surface after coating
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Fig.7 Mirror cooling effect chart
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Fig.8 Wavefront distribution map (a) before and (b) after correction

0602007-4



S I S
for PRI BC &, B 15 IE AL I R B UK Bl 6 b ol — ZE AR 5™ A 5 ik i ey A I B Y TR, DA TR AR B2 5 A TE DG B
FRE T 1) b A A o T 8 S O A I DI R OB, — & AR B I /S R AR 1 P9 ATE 10 435
S — YR I BT TT /PR B I 328 373 1 TR 25 A0 PR RIS B I I 1) 4 3 gl i £k
Max: 9.29.Min: 7.98. Ave: 8.82

599(2) -~ Ij | {; | { i
' J A TN TR itk
38 i n» l|‘§l W !3! W “(.“’\;"\__\JI Vi H J i\i . v\ " rnu i xr\i LUARYY
Qg4 ﬂ : | : . b )
8.4
8.2{i/1 ;
!

J

8.0 ; ; dascec

0 051015 2.0 2.5 3.0 3.564.0 455.0 55 6.0 6.57.0 7.58.0 85 9.0 9.5
Time /s

9 TR ERIF I 377 06 BEAIOE R 5T
Fig.9 Far field spot and beam quality with ring opening
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Fig.10 Far field spot and beam quality with closed loop
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