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Combined fabrication of high order off-axis convex
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Abstract: In order to improve the manufacturing accuracy and efficiency of the secondary mirror in the off-axis
three mirror anastigmatic (TMA), the combined fabrication and testing technologies of the off-axis convex
aspheric mirror were studied. Firstly, the optical parameters, technical specifications and overall processing route
of square (298 mmx264 mm) high order off-axis convex aspheric mirror were introduced. Then, the grinding
processing strategy and the combined processing technology based on bonnet and pitch polishing were presented.
At last, offner-type compensator was used to meet the back transmission null lens testing in the polishing stage,
and then the surface distortion was corrected by ray tracing method, the final RMS value was 0.0254 (1=
632.8 nm), which meet the target requirements. The above combined processing technology and back
transmission null lens testing detection scheme can significantly improve the processing accuracy and efficiency
of off-axis convex aspheric mirror.
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Tab.1 Main technical parameters

Material D/mm R/mm K Off axis/mm A Ag Ao RMS/nm
Fused quartz 298%264 3662.528 —-9.75 196.45 3.055E-18 —2.658E-23 5.8136E-29 1/404
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Fig.l Aspheric departure
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Tab.2 Processing parameters
ool Step  Size/um  Speed/m's”  Depth/um  Feed/m-min'
E 1 91 18 100 300
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Fig.2 Aspheric slope
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Fig.3 Process flow of combined processing
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Fig.4 Mill-grinding process of optical parts
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Fig.6 Schematic diagram of bonnet polishing
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Fig.8 Schematic diagram of pitch smoothing
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Fig.9 Results after first combined process. (a) Surface error; (b) Zernike

residual
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Fig.10 Results after second combined process. (a) Surface error;

(b) Zernike residual
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Fig.11 Results after third combined process. (a) Surface error;

(b) Zernike residual
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Fig.13 Actual detection optical path
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Fig.14 Schematic diagram of distortion correction. (a) Physical

coordinates; (b) Null lens testing; (c) CCD coordinates
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