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Correction experiment of 620 mm thin mirror active

optics telescope

Li Hongzhuang, Zhang Jingxu, Zhang Zhenduo, Wang Huai, Wang Minghao

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: For 620 mm diameter active optics telescope, surface error correction for primary mirror and
system wavefront aberration correction experiment were carried out respectively. The support system of
primary mirror consisted of 36 axial active supports and 6 lateral passive supports, in which 33 axial
supports were used for active correction, and 3 were used as dummy hard points for controlling the
position of primary mirror. The Shack-Hartmann wavefront sensor was used as testing equipment and the
least square method was used to calculate the active corrective forces. In the experiment, low frequency
Zernike terms were selected for correction through analyzing the correction ability of the system. Through
fixing the S—H sensor at the curvature center of primary, the mirror surface error correction experiment
was carried out at different elevation, and around 0.6ARMS surface error of the initial state can be
corrected to A/12—A/15 RMS. Then the wavefront error of the telescope system was corrected using the
star object of collimator, around 0.65ARMS of the initial state was corrected to 0.2ARMS, and the
resolution is improved from 18 Ip/mm to 45 Ip/mm correspondingly.

Key words: active optics; surface error correction; wavefront error correction; thin mirror

YA B #3:2013-05-17;  &1T B #] :2013-06-20
EETR P ARBE A =W 05 TR R I A
PE& & A 2 0 (1980-) , 55 L B 58 01, Wi 4o, F 2 = 3o 2 BT R I O % B 1 45 07 T B ¢ . Email:jilinbayan @163.com



%14

FEEF.20mm G HEEIHAFALERELS 167

05 &

b AREEY NN UK S PN T N Y =
AT RE 6% 0800 T B /DN O R A R R B R AT T
R 1 3 BRI LA R R A, PR AR AR R S
25 )RR 5 0K | B 4 S U R A KR L. B
MR DR, B T E KRR E SR
A8 T S 25 BN, A2 55 1 4 8l S 4 Oy SUAR ME DR IE 32 5%
T T A B, DR A A B AR A m DL B B R
KREZRMT b2 H R 58 i A8 I 28 378 55 1 I /iy i
22, % FE B Y B UK B 0 S AR OE 6 BE A B AR
Fie B R R . B A 3.5m NTT #t4s .3.5m
SORT it 4% .3.67m AEOS ¥ 5% 4.2 m SOAR #
5% 6.5 m MMT 3% 4% 8 m Subaru ¥ it 5% .8 m
Gemini #yt5% .8.2m VLT 8.4m LBT ¥ it 4545, #5 %
T F362EER s BN KO TE 2005 4 0F i
T TR IOEIEM & R LAMOST B s, % 1 1 5
1 3 Sob A AP g R,

BT RR F SO F R A E By 43 U
(4 02 T, A6 58 B 400 mm 38 58 1T E 3 0% 27 55 55 1 i il
U S BEET LT 620 mm R BRI T B 2
SR JE i, A EON b Y B T SR SR A O 2 3
P TR R B AR E RS BAR K OE
BARBEAT TG o A6 £ BT S0 1F 52 50 A T4 4L
RGO R R G AT T AR 25 BE L5l 5
AR T WA E AR IE ORI i e e
ARIEAT T B

1 BiksE RFEH M

L1 sksigit

HY T EE 0 B 1) T B SR 3 B SR T K, PR Ok O i

TR A Cook #h 45 1) Cassegrain 2514, R4

SRR FHBR A, 3 3 78 10 RO B rhom A CKE 1E 4% 41 A% 1E

Bk TR AR ILER 1M, R4 3 BRI B 21 000 mm,
xR 1AXFRFIER

Tab.1 Parameters of optical system

Parameter Value
Wavelength/nm 500-750
Diameter/mm 620
Focal length/mm 6000
Field of view/(°) 0.2
Obstruction <0.3
CCD size/(") 1.2
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Fig.1 Improved Cassegrain form with Cook correctors and MTF curves
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Fig.2 Primary mirror before coating and its surface figure
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Fig.3 Support structure of primary mirror
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Fig.4 Force actuator
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Fig.5 S—H sensor
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Fig.6 Procedure of active optics correction
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Fig.7 Configuration of software
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Fig.8 Close loop correction with varying elevation angle
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Fig.9 12 aberration modes of primary surface produced through active correction
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Fig.10 Surface variation at different elevation
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Fig.11 Surface correction result
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Fig.14 Non-common path aberration calibration
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Fig.12 Configuration of telescope
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Fig.15 Wavefront aberration and image of resolution target before

and after correction
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