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Technology of Co-Phasing of the Segmented Mirrors Based on
a Michelson Interferometric System
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Abstract For a large aperture ground-based telescope with segmented primary mirrors, in order to guarantee the
continuity of the figure of the total mirrors, a new interferometric detection method was put forward to detect the
phase errors between the segmented mirrors, and correct the misaligned segments correspondingly. This method
could make the telescope achieve optical image with diffraction limit. The segment misalignment errors between the
segments include tip/tilt error and piston error, the segment piston error between the individual segments must be
reduced to less than 100 nm. We have considered an interferometric piston error measurement system based on a
Michelson interferometer layout for accomplishing such object. The innovation introduced in the optical design of the
interferometer is the simultaneous use of both monochromatic and white-light source that allowing the system to
measure the piston error with an uncertainty of 8 ~10 nm in the range of 45~60 pm. Simultaneously a detailed
description about the optical system layout and the theoretic interferograms was gotten.
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Fig. 1 Analysis about freedom of motion of mirrors in

three-dimensional coordinate reference system
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Fig. 2 Theoretic structure of the interferometric system
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Fig. 3 Fringe characteristic and light intensity

distribution of the monochromatic simulated interferogram
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Fig. 5 Interferograms with different misalignment error
and  different  light  illumination. Ca)
monochromatic light illumination (tilt=0; tip#
0); (b) monochromatic light illumination (tilts~
0; tip=0); (c) monochromatic light illumination
(tilt=0; tip=10); (d) white-light illumination

(tilt=0; tip=0; piston# 0); (e) white-light

illumination (tilt=0; tip=0; piston=0)
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