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Design of SM support system of 1.5 m aperture vertical collimator

with long focus and short tube

Zhang Limin, Lv Tianyu, Yang Fei
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: The relative position and stability between primary mirror and aspherical secondary mirror (SM
for short) is important to test and checkout for the collimator. First, the supporting system of secondary
mirror was analyzed according to the theory, and the dynamics model of supporting trusses was built.
Then, the secondary supporting system was designed, optimized according to the disposal of decreasing
dimension by FEA. Finally, effects caused by temperature were analyzed. The results show that tangential
spider van support could reduce the masking and keep the stiffness at the same time. The ratio of rigidity
of the improved supporting truss is uprated, which make the 1st resonance of the whole system arrive at
62 Hz. The effect of temperature also can be decreased by change material of local structures, making the
wavefront error of system change from A/20 to A/30. The scheme has fine accuracy, well stability and
meet the design requirement.
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Fig.1 1.5m collimator optical system
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Tab.1 Requirement of optical system for

secondary mirror position

Eccentrici- Eccentricity Distance Tiltat Tilt at

ty at X axis  at Yaxis/ atZaxis Xaxis/ Yaxis/
/mm mm /mm (@) (@)
Error between ) +0.02  £0.04 =10 =10

FM and SM
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Fig.3 9-leg supporting trusses
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Fig.4 2D dynamics model
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Fig.5 Sketch of supporting structure of tri—plate
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Tab.2 Effect of parameter H
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Tab.4 Effect of parameter @, and P,

&, /mm  D;/mm 0./mm O0y/mm  Mode of 1st/Hz

76 66 0.019 014 0.074 330 53.6
76 64 0.018 630 0.066 150 55.7
76 62 0.018 348 0.060 339 57.1
76 60 0.018 132 0.056 013 58.1
60 46 0.019 125 0.075121 53

60 44 0.018 882 0.069 527 54.4
60 42 0.018 692 0.065 228 55.5
89 79 0.018 466 0.063 886 56.4
39 77 0.018 114 0.057 050 58.1

H/mm 4./mm 8,/mm Mode of 1st/Hz
500 0.018 789 0.066 545 54.7
480 0.018 835 0.057 754 57
460 0.018 711 0.060 051 56.7

(2) ®,=76 mm, d=64 mm, KL FEHE, H=
480 mm , ¢ Xif 5 14 1 52 1 DL 4% 3

R 3 SHE I EMHR M
Tab.3 Effect of parameter ¢

t/mm 6./mm 8,,/mm Mode of 1st/Hz
6 0.018 022 0.060 201 39
7 0.017 908 0.061 003 45
8 0.017 889 0.061 827 50.7
9 0.017 920 0.062 665 54.7
10 0.017 975 0.063 514 56.7
11 0.018 039 0.064 370 57.6

LEA R, B H=480 mm,t=10 mm, ®,=76 mm,
P=62mm, K 0K L5 I AZTE = K WK 6.
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Fig.6 Deformation of supporting system
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Fig.7 Resonance deformation
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Tab.5 Material property

Thermal expansion

. . 5
Material p/kg - mm E/MPa w coefficient
1Cr18Ni9 7.92E-6 180000  0.24 15.5E-6

4132 8.1E-6 141000  0.25 0.65E-6
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Fig.8 Secondary mirror position during —20°C to +30C
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Tab.6 Wavefront error

Distance change Zernike Zernike
between PM argld defocus Spherical Syste;l;\ RMS
SM/mm /N aberration/\

-0.4 -0.002 0 0.153 2 0.068
-0.3 -0.001 4 0.1139 0.500
-0.2 -0.0009 0.074 6 0.033
-0.1 -0.000 4 0.035 4 0.019
+0.1 0.000 5 -0.0428 0.019
+0.2 0.0009 —-0.0818 0.036
+0.3 0.001 4 -0.1207 0.053
+0.4 0.001 8 -0.159 6 0.070
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Fig.8 Wavefront error with defocus of +0.4 mm
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