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Sub-aperture stitching interferometry for large

parabolic mirror

Yang Haoyu, Tian Ailing, Liu Bingcai
(Shaanxi Province Thin Film Technology and Optical Inspection Laboratory, Xi’an Technological University, Xi’an 710032, China)

Abstract: Based on research of surface measurement method for large-diameter parabolic mirror, a new
sub-aperture stitching measurement technology based on aberrationless theory was proposed. Firstly, the
special method of sub-apertures’ generation and the calculation form for sub-apertures’ nominal motion
path of this stitching program were analyzed. Secondly, a unified function between image plane
coordinate system and the global coordinate system was established, together with coordinate
transformation, the global coordinate of each sub-aperture data was solved. Finally, the full aperture
surface was recovered by the objective function method. The simulation experiment was established for
parabolic mirror, the stitching deviation of RMS is 0.001 4 A. The experimental results show that this
measurement method can achieve high precision measurement for large-diameter parabolic mirror.
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Fig.1 Sketch of sub-aperture stitching test system
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Fig.2 Sub-aperture nominal motion path computation schematic
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Fig.3 Computer simulation of 3D surface error map of full aperture
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Fig.4 Sub-aperture distribution diagram
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Fig.5 Benchmark sub-apertures’ image plane of the local coordinate
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Tab.1 Sub-aperture setting and fitting alignment

error coefficient table

Sub-
u Piston x—tilt y—tilt Power
aperture .

Setting 1 5e—4 —2e—6 3e—6 —4e-7
coeffi-
cients 13 3e—4 ~8e—6 26 ~3¢-8
Fitting 1 5.0002e—4 —2.0002e—6 3.00001e—6 —3.999997e-7
coeffi-
cients 13 3.0005e—4 —=8.0004e—6 2.00007e—6 —2.99995¢-8
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Fig.6 3D surface error map of full aperture after stitching
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Fig.7 3D surface distribution of the residual surface error map
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