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Design and analysis of compensation of large aperture
optical element for gravity deformation

WANG Ru-dong WANG Ping TIAN Wei WANG Lipeng SUI Yongxin YANG Huai-jiang

( State Key Laboratory of Applied Optics Changchun Institute of Optics Fine Mechanics
and Physics Chinese Academy of Sciences Changchun 130033 China)

Abstract: According to elastic shell theory several kinds of theoretical models of large aperture optical ele—
ments were established. A compensation method for the gravity deformation from a large aperture optical ele—
ment was presented. With the method the torque was applied at the edge of a lens frame to generate flexible
deformation to offset the gravity deformation. An analysis model of the large aperture optical element with the
frame was proposed and it proves that the flexible deformation of optical element can effectively eliminate the
influence of gravity deformation on the optical cell through optimizing the magnitude of force and the positions

of support points.
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(a) Laminated shell model (b) Moderately thick shell model (c) Shallow-spherical shell model
1 3
Fig. 1 Three shell theory models of lens
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3 Fig.2 Force applied at edge of lens frame
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Tab.1 Martial parameters of lens and frame
E/Pa v p/(kg*m™)
74.59 x 10’ 0.16 2.2 x10°
141 x 10° 0.25 8.1x10’
(a) B i TS A5 (b) A HE ™ T ) 4 I TN AL TE
(a) Gravity deformation of lens convex surface (b) Gravity deformation after compensation by lens convex force
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Fig.3 Results of lens deformation
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Tab.2 PV and RMS of lens convex surface

PV/nm RMS/nm
24.1 7.2
9.95 2.24 3
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