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Abstract: In the development of large ground—based telescope technology, the primary mirror support

technology is always a key technology. In this paper, a semi—active support method was researched based

on a 2 m SiC lightweight primary mirror, which was used to correct some unpredictable low —order

wavefront aberration caused by machining error, assembly error and other factors. Firstly, the finite

element simulation model was established, and the finite element simulation was carried out. An unit

correction moment (1 Nmm) of Mx or My, which were two orthogonal moments, was separately applied

to the 6 Tripod soft hinge, so the primary mirror deformations under a total of 12 cases of the situation

were respectively analyzed. And then with the linear superposition principle of small deformation, the

correction ability of the moment correction method for low order wavefront aberration was analyzed and
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calculated. It could be seen from the analysis that the moment correction method could correct the tilt and
astigmatism very well. The initial mirror RMS value of the tilt and initial astigmatism which were
normalized to 1/10A (A =632.8 nm), could be respectively corrected to 0.687 nm and 2.97 nm, the
correction abilities were respectively 98.9% and 95.3%, and the required maximum correction moments
were respectively 6.3 Nmm and 19.9 Nmm. Then, according to the whiffletree support structure of the
primary mirror, a structure of the moment correction was designed with the leaf spring at the Tripod soft
hinge. Finally, the feasibility of the leaf spring correction structure was verified through experiments, and
the feasibility of the semi—active support scheme of moment correction was verified further. And a certain
degree of engineering experience for the implementation of the moment correction method has been
accumulated with high guiding significance.
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Tab.2 Mirror wavefront aberration in different working conditions
Position of Mx corrected torque PV/nm RMS/nm Position of My corrected torque PV/nm RMS/nm
1 2.953 0.573 1 2.883 0.490
2 2.957 0.572 2 2.890 0.491
3 2.964 0.572 3 2.886 0.490
4 2.962 0.572 4 2.884 0.491
5 2.961 0.572 5 2.877 0.491
6 2.958 0.573 6 2.894 0.491
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Fig.4 Principle diagram of moment correction

20.1 Nmm,
Cloud chart/mm
1000 F e
X
zgg 0.8x 10~
s 0.6x 10"
£ 400 0.4x10"
5 200 0.2x 107
8 0 0
5 -200 -0.2x107°
- -3
£ —a00 ~0.4x10"
e ~0.6x 10"
800 -0.8x 10~
B -1.0x107°
-1000 L 1 L 1
-1000 =500 0 500 1000
Mirror length/mm
5
Fig.5 Mirror surface cloud of astigmatism
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Fig.6 Mirror surface cloud after correction
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Tab.3 Required correction moment for each cases
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torque Mx/Nmm My/Nmm
1 9.01 -14.14
2 9.36 -14.46
3 10.81 19.45
4 -17.95 -5.48
5 -19.61 -5.51
6 10.78 20.1
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Tab.4 Correction ability of initial aberrations o
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RMS/nm ability
/nm torque/Nmm
Tilt X 63.3 0.687 98.9% 6.30
Tilt Y 63.3 0.688 98.9% 6.31
Power 63.3 16.3 74.2% 33.7
Astig X 63.3 2.97 95.3% 20.1
Astig Y 63.3 2.97 95.3% 19.7
7
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