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Analysis of Piston Error for the Golay6 Configuration
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Abstract The influence which comes from piston error for the Golay6 sparse-aperture optical system is studied by
calculating and simulating the pupil function, point spread function and modulation transfer function. According to
Strehl requirements, the piston-error tolerance under the different radii and different filling factors is given and
imaging simulation is done by the Matlab software. The results show that the affection is not significant within the
piston-error tolerance.
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Fig. 1 Optical structure of Golay6 common
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Fig. 2 Configuration of Golay-6 primary mirror Fig. 3 Projection of sub-mirrors at the pupil plane
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Fig. 5 Point spread function. (a) Sub-mirror without moving; (b) moving AAh=0. 1A; (c) moving Ah=0. 251
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Fig. 6 Modulation transfer function. (a) Sub-mirror without moving; (b) moving Ah=0. 1x; (¢) moving Ah=0. 251
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Table 1 Allowable error of piston error

R /mm F/% Ah S.D. /%
400 15 0. 14842 80
20 0. 1472 80
25 0. 14612 80
30 0. 14512 80
600 15 0.14332 80
20 0. 1424 80
25 0. 14152 80
30 0. 1406 80
800 15 0. 1420 80
20 0. 1412 80
25 0. 1402 80
30 0. 1395 80
1000 15 0. 1412 80
20 0. 14052 80
25 0.13952 80
30 0. 13892 80
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Fig. 7 Imaging of the sparse aperture. (a) Ah=0X; (b) AR=0.142; (¢) AhR=0. 252
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Table 2 Average contrast

Location Ah Average contrast
Rectangular frame 1 0 0. 81
0. 142 0.75
0. 251 0.58
Rectangular frame 2 0 0. 84
0. 142 0. 80
0. 252 0.74

HiZE 2 M7 AL, 2R 250 0. 144 W s LR AL AW L 2R 220 0. 25 i shsg R AL BT I

6 & it

ARSCBESE 7T B 7 A 0 piston $R22 X BUIR A AU R 2200 A7 16 3R A DL 3 E51 T Golay6 4Hy
SR B LE piston B2 AN BA K 4 BR KL B A 1530 B 24 TR K AR R BRI T
KBS VPR FFEAT IR BERL. LB T 01 744 th 0 K88 VIR 22 6 TET DY » piston 18828 60 AR 3 0
AT BE piston 132 A 76 LA 7 151 o 86 0015 5 104

2 % x #

1D. F. Robert, A. T. Theodore. Image quality of sparse-aperture designs for remote sensing[J]. Opz. Engng., 2002,
41(8): 1957~1968

091101-5



49,091101 MM SYBIZHRE www. opticsjournal. net

2 A. B. Meinel, P. M. Meinel. Large sparse-aperture space optical systems[]J]. Opt. Engng. . 2002, 41(8): 1983~1994

3 M. ]J. E. Golay. Point arrays having compact, nonredundant auto correlations[J]. J. Opt. Soc. Am., 1971, 61(2);
272~273

4 David De Young, James Dillow, Stephen Corcoran. Ground demonstration of an optical control system for a space-based
sparse aperture telescope[ C]. SPIE, 1998, 3356. 1156~1167

5 Liang Shitong, Yang Jianfeng, Xue Bin. A new phase diversity wave-front error sensing method based on genetic algorithm
[J]. Acta Optica Sinica, 2010, 30(4);: 1016~1019
bl ppdie, BEOM. AR TR 1R TR 00 R M A 22 0k BT AR 22 AR R R BT S LT ] R g R, 2010, 30(4):
1016~1019

6 Zhou Pu, Wang Xiaoling, Ma Yanxing et al.. Aperture filling
fiber laser array [J]. Laser & Optoelectronics Progress, 2010, 47(2); 021401
JAAh, ENMR, ShE R A LR — A BOCHII M T A R OSBRI sk s Aw F @&, 2010,
47(2): 021401

7 Wu Quanying. Study on the Sparse Aperture Optical Systems[ D]. Suzhou: Soochow University, 2006. 29~31
SR Fig LA RS HTSELD]. M SN R AE . 2006, 29~31

8 Qian Lin, Wu Quanying, Wu Feng e a/.. Study on sparse-aperture imaging of dual three sub-apertures design[J]. Acta
Optica Sinica, 2005, 25(8); 1030~1035
B Bk, RORIE RO S B S TRABEETTEL ). RS F AR, 2005, 25(8): 1030~1035

9 Wu Quanying, Qian Lin, Shen Weimin. Imaging research on sparse-aperture systems of symmetrical configuration[J]. Acta
Photonica Sinica, 2006, 35(8): 1259~1261
FORYE, B R, WOVRL XA s LR R RAR ORI, LT F A, 2006, 35(8): 1259~1261

10 Quanying Wu, Lin Qian, Weimin Shen. Configuration optimization of a kind of sparse-aperture system[ C]. SPIE, 2005,
6024 . 602420

11 Wu Quanying, Qian Lin, Shen Weimin. Imaging research of two kinds of sparse-aperture systems[J 1. Optics and Precision
Engineering , 2006, 14(1): 26~33
FORUE, B FR. WHR. RS LR BEEISE T ] A F 4% A2, 2006, 14(1): 26~33

12 Wu Quanying, Wu Feng. Characteristic analysis of Golay6 multiple-mirror telescope[C]. SPIE, 2008, 7156 . 71560H

13 Zhang Yimo. Applied Optics[ M]. Beijing: Publishing House of Electronics Industry, 2010. 660~661
LR B HDEE LML Je st i 7 Tl ik, 2010, 660~661

an important technique in coherent beam combining of

091101-6



