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Supporting Effect Study on Primary
Mirror of Ground-based Telescope
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Abstract: The primary mirror surface figure precision is a key factor for the large ground-based telescope. In order to
study the surface figure error caused by gravity deformations of primary mirror cell, and axial and lateral supporting
system, the mirror cell and mirror supporting structures for a telescope were introduced. A precise finite element model of
the primary mirror, mirror cell and mirror supporting structure was established by using the finite element method.
Deformation of the primary mirror surface under supporting was calculated and the surface figure was tested by ZYGO
interferometer. By contrast with the calculated results and tested results, it shows the mirror surface figure error caused by
the supporting structures, and verifies the correctness of the finite element model.
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Fig.1 Axial support and lateral support structure Fig.2 Primary mirror cell assembly
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Table 1  Correction factors for ring bonds with various combinations of /¢ ratios and Poisson’s ratio

bt kit kip ki3 ka3
1 0.403 6 0.6717 0.270 4 0.143 3
2 0.5102 0.786 6 0.5257 0.3750
5 0.752 1 0.9267 0.8372 0.851 8
10 0.878 6 0.968 5 0.930 1 0.990 7
20 0.938 3 0.985 4 0.967 5 0.999 4
50 0.975 6 0.994 4 0.987 6 0.995 2
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Table 2 Material parameters for the primary mirror cell assembly

Material Young’s modulus/MPa Density #/mm’ Poisson’s ratio
Zerodur 90 300 2.53¢-9 0.24
16 Mn 206 000 7.8¢-9 0.30
4132 147 000 8.1e-9 0.25
ZTC4 111 720 4.4e-9 0.29

1 065.504 585.572 235728 0 0 0
585.572 1 065.504 235.728 0 0 0
235.728 235728 378312 0 0 0 . .
Bond 0 0 0 20 0 0 Stiffness matrix
0 0 0 0 240 O
0 0 0 0 0 240
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Fig.3 FEM of the primary mirror Fig4 FEM of the primary mirror cell assembly ~ Fig-5 Deformation plot of the primary mirror
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Table 3  Surface measurement results

Mirror RMS with Mirror RMS with
surface RMS supports system  surface RMS supports system
0.12 0.1154 0.0254 0.0382
0.0154 0.0132

FEM result: RMS=11 nm=0.0174
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Fig.6  Measurement result
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