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Abstract: To realize integration detection and construct stability maintaining benchmark for large apertures
of segmented telescopes, we propose a benchmark construction method. In this study, we use local pupil pro-
jection to perform pupil alignment mapping. In addition, we construct a system confocal spatial benchmark
using a microlens array. On the basis of annular whole-body control mode, a joint analysis method of con-

focal and curvature radius enables joint adjustment of the curvature radius and system alignment. Finally, the
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stripe envelope formed by white light interference is used for coarse common phases detection, and the chan-

nel spectral method is used to obtain precise connection between coarse and fine common phases. Addition-

ally, the spatial confocal reference positioning exhibits an accuracy of less than 125 um, and the common

phase reference has a coverage range better than 0.5 um within a 20-um-range. Furthermore, the uncertainty

of the spectral reference is less than 5%. We have effectively improved the accuracy of optical system in-situ

measurement by achieving hierarchical and multimodal suppression of disturbances from different spatiotem-

poral features. We have shortened the length of the traceability chain and increased the efficiency and accur-

acy of detection by utilizing the new method of common reference in-situ measurement.
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Fig. 1 Pupil alignment benchmark of large aperture seg-
mented Mirror. (a) Experimental platform; (b) sam-
pling area distribution; (c)~(e) changes in pupil in-

tensity and boundary offset caused by tilting
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Fig.2 Co-focus detection results based on micro-lens ar-
ray. (a) System schematic diagram; (b) experiment-
al site; (c) intensity distribution of original focal
plane; (d)~(f) intensity distribution of focal plane
at different co-focus states; (g)~(i) intensity differ-

ence
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Fig. 3 Verification of curvature radius measurement stand-

ard. (a) Ring detection principle diagram; (b) ex-

perimental platform; (c) light intensity difference;

(d) aberration estimation
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Fig. 6 Photon lantern spectrum testing verification. (a)~(c) At 1530 nm, the distribution of few-mode end mode field and

cross sections; (d)~(f) at 1550 nm, the distribution of few-mode end mode field and cross sections; (g)~(i) at 1570 nm,

the distribution of few-mode end mode field and cross sections
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