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frequency error of flat optics

YAN Hao *, TANG Cai-xue, LUO Zi-jian, Wen Sheng-lin

(Chengdu Fine Optical Engineering Research Center, Chengdu 610041, China)
% Corresponding author, E-mail : yanhao0808 @foxmail. com

Abstract: To control the mid-spatial frequency error of a flat optics by Magnetorheological Finishing
(MRF), the correction ability of frequency error by the MRF removal function and the suppression
method of residual error created by the MRF were investigated. Firstly, the changes of mid-spatial
frequency PSD1 (Power Spectral Density 1)errors of the optics and the PSD curves before and after
simulating the MRF were compared and the correctable frequency error range of the MRF removal
function was analyzed. Then the effects of MRF processing parameters such as removal depth, tool-
path intervals and the size of removal function on mid-spatial frequency PSD2 were analyzed based on
uniform remove way and a method to suppress the mid-spatial frequency PSD2 error was established.
Finally, the flat optics with a size of 400 mm X 400 mm was polished by the MRF. Experimental re-
sults indicate that the wavefront PV of the flat optics is converged from 0.6 A to 0. 1 A, the PSD1 error
is converged from 5.57 nm to 1. 36 nm, and the PSD2 error changes from 0. 95 nm to 0. 88 nm. It is

concluded that the MRF has the abilities to control mid-spatial frequency error of large aperture flat

Y5 B #3:2016-11-08; /81T HH#A:2016-11-17.
EETE b TR Y BUF 5T B RS %50 T4 AR 55 SL 50 ERHF 5L 4 % B H (No. ZZ15012)



512 i

15 5 1 DG 0 PR AR 22 19 3t 22 i T4 Al 3077

optics by optimizing and choosing MRF processing parameters and corresponding strategies.

Key words: magnetorheological finishing; flat optics; mid-spatial frequency error; Power Spectral

Density(PSD) ;removal function; high power laser
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Fig. 1 Residual error generated by convolution effect
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