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Test of shallow asphere using sub-aperture stitching method

Wang Ning*?, Jia Xin*, Xing Tingwen*

(1. Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Sub-aperture stitching technology can be used for testing large aperture optical mirrors with
low-cost and high-precision and without supporting components. Based on planes and high steepness
asphere, the algorithm of sub-aperture stitching for shallow asphere was detected. The mathematical
model, stitching algorithm as well as the detection process were analyzed and discussed. A shallow
asphere was fitted by 37 Zernike polynomials and divided by circular sub-apertures. Then the simulation
of the sub-aperture stitching was completed as well as the analysis of the effect of the sub-aperture
translation, tilt and random errors on stitching accuracy.
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Fig.1 Algorithm pattern of sub-aperture stitching
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Fig.2 Three-dimensional graphics of original surface
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Fig.3 X-Y scheme of surface under test
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Tab.1 PV values of surface under test, stitched

surface and difference at perfect state

Surface Original Stitched Difference

PV/nm 14.4015 14.4015 2.931e-13
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Fig.7 Difference when adding 0.01Ax translation error
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Fig.8 Difference when adding 0.02Ax translation error
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Tab.2 PV values under different translation errors

Translation 0 0.01Ax 0.02Ax
/mm
Difference PV 2.931e-13 2.9132¢-13 2.9665e-13

/nm
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Fig.9 Difference when adding 0.02 rad tilt error
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Tab.3 PV values under different tilt errors

Tilt/rad 0 0.02 0.04
D'ﬁe;‘::se PV 2031e-13  8.6864e-13  2.1334e-12
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Fig.11 Difference when adding 0.000 2Ax random error
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Fig.12 Difference when adding 0.000 4Ax random error
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Tab.4 PV values under different random errors

Random/mm 0 0.000 2Ax 0.000 4Ax

Difference PV
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/nm
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Tab.5 PV values under different errors
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