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Optical Manufacturing of F' Number of 0.42 Large-Deviation
Off-Axis Aspheric Mirror

Li Ruigang
(Key Laboratory of Optical System Advanced Manufacturing Technology . Chinese Academy of Sciences .
Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,

Changchun , Jilin 130033, China)

Abstract Aspherical components have been more and more widely used in optical systems. In order to enhance the
ability of light collecting for the optical system, highly steep aspheres are often used. However. manufacturing of
highly steep aspheres is now one of the hard work in optical engineering field. Through a manufacturing case of F
number of 0.42 off-axis asphere with large asphericity, some researching progresses are introduced. The first is the
milling technology for off-axis asphere, comparing with the traditional milling technology of the best fitting sphere
(BFS), the remaining asperical error is decreased greatly, and the following grinding cycle is shortened about 2/3;
while decreasing the sag difference of the asphere by coordinate transforming of the equation, the difficulty of
manufacturing is greatly reduced. Meanwhile, by making the small tool running along the asphere’s normal, we can
ensure the removal function’s symmetry, and the solving procedure of the tool s position and coordinate’ s
compensation is given in detail. The example shows that the final asphere precision [ root-mean-square (RMS) ]
attains to 0. 0391 (A is 632. 8 nm).

Key words optical fabrication; numerical control machining; milling of asphere; coordinate transforming; removal
function
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Table 1 Difficulty comparison for several aspheric mirrors

Aspheres F number K d,
PM of EURO50 0.85 —0. 9994 4.92
PM of CELT 1. 50 —1.525 17.7
PM of KECK 1.75 —1.644 26.1
F=0.42, mirror 0.42 0.24 2.47
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transforming for highly steep off-axis asphere
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