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Research on mid-frequency errors smoothing with a passive semi-rigid lap

Han Yu'*, Wu Fan', Wan YongJian', Fang Kai'
(1. Institute of Optics and Electronics, Chinese Academy of Sciences, P. O. Box 350, Chengdu 610209, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract; Mast aspheric optical elements fabricated using computer controlled optical surfacing (CCOS) technology have

mid-frequency errors on their surfaces. These errors come about because of the small tools removal characteristic and the misfit

between rigid tools and aspheric surface. A passive semi-rigid tool, which can smooth ripple errors efficiently, is introduced in this

paper. The tool is composed of a rigid layer, a compliant layer and a polishing layer. The passive tool works like a high-pass fil-

ter, smoothing the ripple out without damaging the surface figure. The expression of polishing pressure under the lap is deduced

based on elastic plate theory. The relationship between the basic parameters of the lap and error frequency is also discussed. To

testify the smoothing ability of the passive lap, a 418 mm, f/2 concave paraboloidal mirror is fabricated with small rigid tools.

After two cycles (75 min) , most of the mid-frequency errors are smoothed out.

Key words: optical fabrication; passive semi-rigid lap; strain analysis; mid-frequency errors; aspheric optics



