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Surface testing method for ultra-large convex aspheric surfaces
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Abstract; In order to achieve high-accuracy measurements of ultra-large aperture convex aspheric mirrors, a
modified surface testing method is proposed. This method combines a Computer-Generated Hologram ( CGH )
and an illumination lens to create highly accurate and efficient measurements for ultra-large convex aspheres.
Firstly, the basic principles of the method are researched. Then, a simulation is performed for an aspheric
mirror with an aperture of 800 mm and a subaperture plan and CGH are designed. Finally, the sensitivity of
this configuration is analyzed. Simulation results indicate that the residual aberrations are less than 0. 001 3

nm RMS and that the accuracy of this testing method can be greater than 6 nm RMS. This method can satisfy

7 H #3:2018-10-28 ; f£3T H #3:2018-12-23
EEWH : [H 5 LA (No. 2016 YFB0500100 )
Supported by National Key Research and Development Program of China(No.2016YFB0500100)



1148 o DA

2%

the requirements for high accuracy surface testing in ultra-large convex aspheric surfaces.
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Fig.1 Schematic diagram of detection light path
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Tab.1 Structure parameters of the

convex aspheric surface
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Fig.2 (a) Asphere departure and (b)asphere departure slope of the aspheric surface
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Tab.2 Central subaperture detection system and parameters of related optical components
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Fig.4 (a)Design of the configuration used to test the

central subaperture; (b) disturbing diffraction
orders separated on the filter plane; (c) design

residual of central subaperture
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Tab.3 Outer subaperture test system and parameters of related optical components
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Tab.4 Processing and adjustment sensitivity
analysis of optical components in central

sub-aperture detection system
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Tab.5 Optimal detection accuracy of

the testing system
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