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breakthroughs of the wavefront corrector (including deformable mirror and fast steering mirror), wavefront sensor,
E’/

wavefront processor and wavefront control, a series of adaptive optical systems had been set up and applied in
astronomical telescopes, inertial confinement fusion and retinal high-resolution imaging and so on
adaptive optics; astronomical telescope; inertial confinement fusion; retinal imaging; deformable
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Table 1 Astronomical adaptive optical systems

Wavefront No. of Wavefront Beacon wave- Imaging wave-  Sampling
No. Location Year
sensor subaperture corrector length /pm  length /um frequency /Hz
) 21 actuator .
Shearing ) $375 mm pupil
_ deformable mirrors
1% interfero- 2X16 0.4~0.7 0.4~0.7 of 1.2 m telescope of 1990
and a fast steering
meter ) Yunnan Observatory
mirror
21 actuator
Shearing 2.16 m telescope
deformable mirrors
2")interfero- 2X16 0.4~0.7 2.2 of Beijing 1995
and a fast steering
meter ) Observatory
mirror
61 actuator
1.2 m telescope
 Hartmann- deformable mirrors
3kl 48 0.4~0. 0.4~0.7 838 of Yunnan 1998
Shack and a fast steering
) Observatory
mirror
Correlation Fast steering Solar tower of
4 0.4~0. 0.4~0.7 419 2000
tracker mirror Nanjing University
61 actuator
1. 2 m telescope
 Hartmann- deformable mirrors
507 54 0. 4~0. 0.7~0.9  500~2000 of Yunnan 2004
Shack and two fast steering
) Observatory
mirrors
127 actuator 1. 8 m telescope of
Hartmann- deformable mirrors Institute of Optics and
6t 128 0.4~0. 0.7~0.9  500~2000 2009
Shack and two fast steering Electronics, Chinese
mirrors Academy of Sciences
37 actuator
Correlating 26 cm solar telescope
) deformable mirrors
702) Hartmann- 32 . 0.55 0.55 1350 of Yunnan 2009
and a fast steering
Shack Observatory

mirror
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Wavefront No. of Wavefront Beacon wave- Imaging wave-  Sampling )
No. Location Year
sensor subaperture corrector length /pm  length /pm frequency /Hz
. 37 actuator
Correlating ) 1 m solar telescope
) deformable mirrors
8] Hartmann- 30 . 0.55 1.55 of Yunnan 2011
and a fast steering
Shack Observatory

mirror

Bl 1(a) 2 1.8 m A& FHIHE (AN 158
6 I T %) % B FK5-780 CEE 45 2. ™48.) (1 M 34 i
BEEH AE « iy J7 ) B BG4 5 (FWHMD 43
S 1.0A/D A1 1.062/D, Hrb A 2 .D 204,
A/D=0.155", ¥ # & /K H (Strehl ratio) /£0. 66,

(a) closed-loop

y /("

0 0510 L5 20 25 3.0 35
x/(”)

1(b) J&i# % 450 frame U4 R L, HSF W E
h 0,525, & 2 J&i% B 5 ) A 1A B R 0. 245" g XL
A WDS BU 989 (48 4. 1) [ FF 35 F1 A 35 K B 6 %,
15 4%

max: 0.69248
0.8 min: 0.3253
mean: 0.5251

Strehl ratio
(=)
(2]

50 100 150 200 250 300 350 400 450
Frames

P 1 R FK5-780 Fy 3R B miUE I O 1R () M 22 450 frame (9 745 55 /K L (b)

Fig. 1 Closed-loop one frame short-exposure image of single star FK5-780 (a) and the Strehl ratio for

450 frame images (b)
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Fig. 2 Open-loop (a) and closed-loop long-exposure images (b) of the binary star WDS BU 989
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Fig. 3 Solar images without (a) and with (b) adaptive optics
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Fig. 4 Solar granulation images without (a) and with (b) adaptive optics
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Fig. 5 Sunspot images without (a) and with (b) adaptive optics
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Table 2 Adaptive optical systems for ICF facilties

No. ICF facility gcufr:rbni;:li iii::;;): dc[oArII)ne;lljlllcreni)iiror Wavefront sensor Sets  Year
1 “Shenguang 1” 19 $#70 mm Hill-climbing 1 1985
2 “Shenguang I11” prototype 45 70 mmX 70 mm Hartmann-Shack 22X 22 1 2004
3 “Shenguang III” prototype 45 70 mm X 70 mm Hartmann-Shack 22X 22 8 2007
4 “Shenguang II” petawatt 55 $#380 mm Hartmann-Shack 22X 22 1 2009
5 “Shenguang 111”7 31 390 mm X 390 mm Hartmann-Shack 22X 22 1 2011

(a) before correction (b) after correction

6 H R G BIERT () J5 (b) B “pl s 17LF12 %% B Y £ BE R 5L 4 A
Fig. 6 Focal spot energy distribution before (a) and after (b) correction for “Shenguang 1”7 LF12 facility
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(a) without correction
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Fig. 7 Far-field images for single path of “Shenguang III” prototype without and with adaptive optics
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(a) before adaptive correction

(b) after adaptive correction
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Fig. 8 Images of 8 sets of laser beams at “Shenguang-111" ICF prototype before and after adaptive correction
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Fig. 9 Open-loop and closed-loop focal spots for petawatt laser beam at “Shenguang-1I" ICF facility
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Fig. 11 Focal spots for “Shenguang-111" ICF facility before (a) and after (b) correction
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Fig. 15 AO-CSLO system (a); the photoreceptor layer image (b); the capillary layer image (¢) and

the nerve fiber layer image (d)
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