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Simulation and Retrieval of Stitching Tolerances of Aspheric
Sector-shaped Segment

LEI Cun-dong'?*, ZHENG Lie-hua', CHE Ying®
(1 Shanghai Institute of Technical Physics. Chinese Academy of Sciences, Shanghai 200083, China)
(2 School of Opto-Electronics Engineering ,Changchun University of Science and Technology, Jilin 130022, China)

Abstract: Based on a $2m aspheric segmented primary mirror of infrared telescope, wavefront aberration
representation is derived through aspheric surface equation, the relation between wavefront aberration
and interference bright fringe is established, the telescope model is created in ZEMAX, a MATLAB-
based program is compiled in order to simulate and analyze the relation between stitching tolerances and
aberrations in terms of fringe Zernike coefficients by this model. A linear retrieval method of stitching
tolerances base on the tolerances sensitivity matrix is proposed, the retrieval algorithm of all segments
stitching tolerances is established on this basis, and stitching tolerances of single sector-shaped segment
are retrieved, the simulation results show that when stitching translation tolerance is less than 1mm or
angular tolerance is less than 1°, the retrieval deviation is better than 3% and fast convergence, when the
stitching translation tolerance is less than 0. Imm or angular tolerance is less than 0. 1°, the retrieval
deviation is better than 0. 5%, and retrieval deviation continue to decrease to near zero. The algorithm is
simple, efficacious, suited engineering application.
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Table 3 Results of stitching tolerances retrieval
Ttem e./mm e,/mm e /mm q,/() a,/ (")
Initial/
B 8.62 —7.35 —2.5 —6.3 —1.54
(X107%)
Retrieval/
_ 8.617 —7.315 —2.504 —6.3006 —1.5402
(X107

Error (%) —0.04 —0.48 —0.14 —0.01 —0.01
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Fig. 7 The error rate curves of tolerances retrieval
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