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Analysis of mirror support based on active moment correction

Fan Lei, Wang Zhi, Cao Yuyan
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Active support based on axial force correction was widely applied to optical mirror support,
while the research of moment correction was infrequency. In order to profoundly develop such study, the
active support based on moment correction was introduced in the foundation of force correction. First,
according to the principle of active support, the category of active correction for mirror surface was
introduced. Especially, the difference between force correction and moment correction was compared in
detail. Then a lightweight mirror with the aperture of 400 mm was selected to be calculated and optimized
in statics, according to applying three groups equivalent moments. As a result, the mirror deformation was
reduced from 331 nm to 9.35 nm, the rate of optimization was 97%. In conclusion, the active support
based on moment correction was effective, and a new idea was introduced for an smart and diversified
active support.
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Fig.1 Principle of active support
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Fig.2 Sketch map of surface active correction
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Fig.3 Load distribution of two correction methods
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Fig.4 Deformation comparison of mirror under different correction
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Fig.5 3D model of lightweight mirror
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Tab.1 Parameters for the lightweight mirror

Parameters Value
Aperture/mm 400
Diameter of hole/mm 120
Thickness of reinforcing rib/mm 5
Thickness of mirror plane/mm 3
Radius of support points Ry
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Tab.2 Optimization of equivalent moment

correction

Force  Group number  Value/N  Equivalent moment/N - mm

F, 3 10.646 425.84
F, 6 3.4346 137.384
F, 3 1.5989 63.956
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Fig.9 Surface RMS value under different mirror thickness
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