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Abstract: To achieve high-quality integration of large-aperture lens groups, a transmission wavefront detec-
tion system that can achieve micron-level accuracy detection on a meter-scale span is urgently needed. In this
study, to solve the problem of large-aperture transmission wavefront quality detection, the relative tilt of
components and the change in the system wavefront introduced by the support structure were obtained by
combining non-narrowband interference with fringe tracking. First, according to the optical fiber intercon-

nection architecture, a sub-aperture time-sharing multiplexing measurement system was designed. Second,
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the mapping relationship between the slope measurement and the final system wavefront was established,

and the effects of the slope reconstruction process on the wavefront at different spatial frequencies were ana-

lyzed. Finally, a desktop experimental system was used to validate the detection principle. At the test wave-

length of 1550 nm, the interference-sensing signal-to-noise ratio was =15 dB, the measurement range was

better than 5 pm, and the detection accuracy was higher than 0. 5 pm. Using the proposed method, the large-

aperture lens transmission wavefront can be detected over a wide range, with high robustness and high accu-

racy; this is of considerable significance for the construction of large-aperture large-field of view telescopes.
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Fig.1 Detection system of large aperture lens based on

fringe sensing
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Fig.2 Two-dimensional interference simulation fringes

and their power spectra
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Fig.3 Using slope information obtained by fringe track-
ing and wavefront reconstruction at different sam-

pling rates
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Fig.4 Accuracy of wavefront reconstruction using slope

information obtained from fringe tracking
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