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Active correction of 1.23 m SiC mirror using bending mode
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Abstract: As active correction of a large aperture SiC mirror with high stiffness is vulnerable to many
calculation errors by direction least square method or free resonance method, this paper proposes a
primary surface correction algorithm using bending mode to calculate and optimize the active force and
to improve the correction capability, Firstly, a series of mathematical transformations were performed
on the influence matrix of the primary mirror, and a set of orthogonal bending modes of primary mir-
ror were obtained. Then, correction targets were fitted in bending modes to calculate the correction
force. An 1.23 m SiC mirror and a support system were modeled by finite element analysis and the al-
gorithm was verified by simulation experiments. Moreover, an active support system for the 1. 23 m
SiC mirror was set up to correct primary surface and a further optimization for the algorithm was con-
ducted based on this system. The experiments show that the surface error is corrected from 0. 23X
RMS to 0. 048X RMS by the proposed bending mode. Results of analysis and experiment demonstrate
that the algorithm by bending mode efficiently reduces active force ranges and improves correction ca-
pability. It is significant for the active correction of large aperture SiC mirrors with high stiffness.
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Tab.1 Forces of support points on influence surfaces (N)
Fl FZ FB F1 FE Fﬁ F7 F8 F‘:)
1 168. 2351 —17.4509 —17.4509 —43.2694 —43.2694 —22.2222 —1.17503 —1.17503 —22.2222
2 —17. 4509 168.2351 —17.4509 —1.17503 —22.2222 —43.2694 —43.2694 —22.2222 —1.17503
3 —17.4509 —17.4509 168. 2351 —22.2222 —1.17503 —1.17503 —22.2222 —43.2694 —43.2694
4 —43.2694 —1.17503 —22.2222 115.8824 —53.1699 8. 725449 39.67312 8.725448 —53.1699
5 —43.2694 —22.2222 —1.17503 —53.1699 115.8824 —53.1699 8.725448 39.67312 8. 725449
6 —22.2222 —43.2694 —1.17503 8.725449 —53.1699 115.8824 —53.1699 8. 725449 39.67312
7 —1.17503 —43.2694 —22.2222 39.67312 8.725448 —53.1699 115.8824 —53.1699 8. 725449
8§ —1.17503 —22.2222 —43.2694 8.725448 39.67312 8.725449 —53.1699 115.8824 —53.1699
9 —22.2222 —1.17503 —43.2694 —53.1699 8. 725449 39.67312 8.725449 —53.1699 115. 8824
3
3.1
1 230 mm, 130
mm s 9.31:1,
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, 1 1.23 m SiC
9 8 R Fig.1 Photos of 1. 23 m SiC mirror and its support system
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2

RMS
Tab.2 P-V and RMS of influence surfaces (nm)

PV RMS
1 341. 06 70. 883
2 342.63 70.596
3 341.03 70. 396
4 738.74 126.93
5 744, 81 128. 60
6 734.42 127. 22
7 725. 80 125.92
8 751.62 129. 71
9 745.51 127. 94
2 ,
RMS 70. 396 nm.,
. 6

. 6 2
, 3 4
6

Fig. 6
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Fig. 10 Nine influence surfaces measured by experimental system
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Fig. 12 Calculated surface of each mode
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Fig. 14 Measured surfaces of mirror exerted with forces of different modes
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