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Fabrication of large aspheric mirror using multi-mode
polishing based on error separation

LIU Zhen-yu" , LI Long-xiang, ZENG Xue-feng, LUO Xiao, ZHANG Xue-jun

(Optical Technology Research Center, Changchun Institute of Optics, Fine Mechanics and
Physics, Chinese Academy of Sciences, Changchun 130033, China)
* Corresponding author, E-mail: lzyth1985 @163. com

Abstract: In order to improve material removal efficiency and error map convergence efficiency of large
aspheric mirror, a multi-mode technique was introduced based on the separation of high and low order
errors. First, the effect of tool size on period of surface error was analyzed. Then the convergence ef-
ficiency and dwell time between small and big polishing heads were compared. According to the error
features during the fabrication process of large aspheric mirror, the surface error map was divided to
low-order and high-order frequency errors. The dwell time of different tools was calculated. Accord-
ingly multi-mode polishing strategy was employed in terms of the low order and high order errors,
thus improving the processing efficiency. A large aspheric mirror with the aperture of 2. 04 m was pol-
ished by the multi-mode technique. The result shows that the convergence rate is 61. 2% in a single
polishing circle. The low-order and high-order frequency errors are well removed, and the material re-

moval efficiency and error map convergence efficiency are improved. Good processing results are a-
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chieved, which meet the demand of fabrication.
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Fig. 1 Tool sizes and fabrication error map on mirror
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Fig. 2 Convergence rates for different tool sizes
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Tab.1 Dwell time and convergence rates

B RF /mm WSEOR/ % Bk B 0 E] /h
100 93.35 288.8
150 97.35 85.7
200 97. 46 36.2
250 93.43 29.2
300 94. 33 10.8
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Tab. 2 Contrast of fabrication properties among different methods

WA T (RMS/ D) fin T45 38 (RMS/ D) RMS ISR/ % i T E] /h

300 mm J& sk 0.077 0.046 0 40.0 11

T i AR 0.077 0.0250 67.5 83
AAEIMTAE 0.077 0.025 0 67.5 46(41+5)
SEERALA T 0.077 0.029 9 61.2 46(41+5)
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