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The Sub-mirror Maladjustment Error Analysis of

Segmented Mirror Synthetic Aperture Optical System

HAN Li-hui, DENG Jian
(1. Harbin Optical Instrument Factory , Harbin 150010 ;2. Harbin Institute of Technology , Harbin 150001, China)

Abstract ;: The segmented mirror’s misadjustment of synthetic aperture optical system will cause serious influence ,and

the different directions’ misadjustment of the segment mirror have the different functional relationship to the whole sys-

tem,and have the different tolerance. The key point is study the interference pattern of sub-mirrors and the wavefront

and draw conclusion in the field of physical optics to get the trait and date of the misadjustment. Here we contrast

three segmented aperture optical systems which have the different F number an aperture but the same structure, and a-

nalysis the position errors of sub-mirrors of these three systems,and get the conclusion of how the position errors effect

the systems’ imagining,and get the key points of design.
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Fig.1 the segmented mirror synthetic aperture optical system
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Tab.1 the three system contrast having

the same maladjustment error

A =85, F =1350 et |4 =300, F = 1350 $ichit|A =300, F =4800 it
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W.F/A| S.D. lspot/pu| W.E/A | S.D. [spot/pum| W.E/A| S.D. [spot/um

B2y 0.008| 1 |0.24200.0845/0.981(0.854(0.012| 1 |0.392

zlA 0.2 [0.975[1.411(0.665|0.762| 1.5 |0.347(0.935|2.543

ylA 0.116(0.986(1.298|0.468|0.794| 1.7 (0.219]0.952|2.582

z10. 1 |0.324(0.739{0.254|0.367| 0.74 |0.849(0.325/0.749|0.394

z10.2p,  |0.639(0.663[0.249|0.671|0.642| 0.85 |0.638|0.669 |0.409

z10.316p, |{1.006| 1 |0.292(1.025/0.981{0.859|1.003|0.999(0.439

z10.4p  |1.271(0.814{0.305|1.281|0.833| 0.87 |1.267|0.824|0.468

z10.5  |1.587(0.581(0.321|1.584|0.553|0.888 |1.581|0.585| 0.51

z10.633p, {2.007| 1 |0.343(1.992/0.971|0.92 |1.9990.999(0.574

z11.266p, |4.007(0.999|0.458(3.981| 0.97 |1.171|3.9960.995|0.946

x\0.15" ]0.091|0.992|0.998(0.384 | 0.86 |1.474|0.513|0.759 6. 107

y\0.15” |0.157|0.985|1.113(0.5250.832|1.277|0.837|0.696 |6.071
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Fig.2 the diffraction of reflector
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(a) the wavefront without misalignment
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(b)  the wavefront with misalignment
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Fig.3 the wavefront of exit pupil
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Fig.4 the S. D. -d curve of piston maladjustment error
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Fig.5 the S. D. -d curve of decenter/tilt maladjustment error
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Fig.6 the S.D. -d curve of all kinds of maladjustment error
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