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Co-Phasing Detecting for Segmented Mirror Based on
Multiple Wavelength Interferometry

Ji Wen, Yuan Qun*, Gao Zhishan, Diwu Koukou, Liu Weijian, Wang Ruoyan, Guo zhenyan
School of Electronic and Optical Engineering, Nanjing University of Science and Technology , Nanjing, Jiangsu 210094, China

Abstract In order to expand the detection range of the piston error in the fine common phase stage, reduce the
detection process and reduce the installation and calibration requirements in the multi-method detection connection
process, this paper proposes a segmented mirror common phase detection method based on multi-wavelength
interference technology. In the coarse common phase, monochromatic laser interferometry and white light
interferometry are used to achieve the calibration requirements of 100 micron-level and micron-level piston errors
respectively; in the fine common phase, dual-wavelength laser interferometry is used to achieve high-precision
detection of micron-level piston error. Taking the two hexagonal spherical sub-mirrors cut out of the whole mirror
as the test object, the red and green laser dual-wavelength phase shifting interferometer and the white light micro-
interferometer are used to experimentally verily the proposed technical scheme, and the proposed technique is based
on the segmented mirror shape. A relative piston error calculation algorithm based on the segmented mirror shape
detection data is proposed, and a set of segmented mirror co-phasing assembly and calibration system is designed
and constructed. After the calibrated piston error of the coarse common phase is on the order of micrometers, the
piston error between the sub-mirrors in the fine common phase can be compensated from 601.6 nm to 16.0 nm.
Key words measurement; segmented mirror; co-phasing detection; dual-wavelength interferometry; white light micro-
interferometry
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Fig. 1 Whole interference detection process of piston error of segmented mirror
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Fig. 4 Principle of segmented mirror surface shape detection based on dual-wavelength interferometry.

(a) Complete surface shape detection of segmented mirror; (b) optical path difference of step
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Table 1 Comparison of the first four terms of circular and hexagonal Zernike standard polynomials
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(a) Before compensation; (b) after compensation
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Fig. 13 Three-dimensional image of segmented mirror initial wavefront surface shape.
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Table 3 Detection data of segmented mirror before and after compensation

Detection date

Before compensation After compensation

Diameter of circumscribed circle of sub-mirrors /mm
Tilt around the X axis of sub mirror A /(")

Tilt around the Y axis of sub mirror A /(")
X-axis distance of middle points of sub-mirrors /mm
Piston term of sub mirror A /nm
Piston term sub mirror B /nm
Z-axis distance of middle points of the sub-mirror /nm

Piston error /nm

34 34
0.46 0.65
—0.44 —0. 64
32.3 32.3
—392.4 —398.0
281.6 —279.5
—674.0 —118.6
601.6 16.0
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