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Novel support for 1.2 m Zerodur primary mirror
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Abstract: For a 1. 2 m Zerodur primary mirror, an effective primary mirror support system was pro-
posed. A lateral support based on 6 sets of flexible tangent link structures and an axial support based
on 18 sets of semi-flexible Whiffletree structures were combined to ensure the primary mirror to main-
tain good surface figure accuracy and system stiffness at a larger temperature range and different ele-
vation angles. The working principle of the system was analyzed and the surface figure accuracy of the
primary mirror and modal of the support were tested. The analysis for system structure indicates that
the support system ensures the positioning accuracy and surface figure accuracy of the primary mirror
and its thermal decoupling ability is verified by support principle deduction. The finite element analy-
sis (FEA)on the statics distortion and thermal distortion of the mirror surface shows that the system
has excellent structural rigidity. The surface figure accuracy tests indicate that the RMS values of mir-
ror optical surface distortion at the optical axis in vertical and horizontal states are 15. 25nm and 20. 75

nm respectively, Furthermore, the first natural frequency of support system is measured to be 60. 3
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Hz at modal tests. As comparing FEA simulation results with measurement results. It shows that rel-

ative errors of the mirror optical surface distortion are 14. 0% and 17. 8% separately at different eleva-

tion angles, and that of the first natural frequency is 10. 8%. Due to the approximate results between

simulations and measurements, it demonstrates that the design scheme and principle deduction of pri-

mary mirror support system are reasonable, and the FEA modeling is creditable.

Key words: zerodur primary mirror; primary mirror support;surface figure test;modal test; Finite El-
ement Analysis(FEA)
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Tab. 2 Description of primary mirror mode analysis

1
Tab. 1 Installation error and Assembly stress disturbance
RMS/nm
1 ( ) 2.99
2 ( ) 11.05
3 (1 mm) 0. 20
4 (0.2% 0. 24
5 (0. 05 mm) 0. 14
6 " 0.01
7 (0.2 mm) 1.99
8 (0.5 mm) 0.78
9 (0. 05 mm) 3. 36
10 (0. 05 mm) 0. 45
11 (0. 05 mm) 1. 44
12 ( ) 7.79
13 ( ) 13.40
1 s 12 N
b
3 13
b Y
b
RMS
RMS rsl
A/ 60 (10.55 nm) ; 1
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17.05 nm,
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s 18 M16
2 .

/Hz
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Tab. 3 Primary mirror mode measuring results
/Hz
1 60. 3 X (RX)
2 60. 3 Y (RY)
3 70.5 Wwz)
4 75.0 X wWwx)
5 75.0 Y wy)
6 140. 2 (RZ)
4.3
(a) s

(a) Result after polishing
14.0% 17.8%,

’

(b) (o) (10.8%) .
(b) Vertical measuring result  (¢) Horizontal measuring result 60. 3 Hz. .
7 [17]

Fig. 7 Measurement for RMS of primary mirror
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Fig. 8 Modal measuring experiment 60. 3Hz.
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