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Opto-mechanical structure design of visible light rough
tracking and imaging lens

Wang Huai Dai Shuang Fan Lei Zhao Yongzhi

( Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033  China)

Abstract: The opto-mechanical structue of 300mm aperture visible light rough tracking and imaging lens was designed for a certain
developing ground base optical telescope. The concave mirror structure contouring the rear surface was optimized and the primary mirror
weight was reduced by 41.2% . Aiming at the deficiencies of the conventional cementing structure the new primary mirror supporting
structure with elastic compression was adopted. The Patran finite element method ( FEM) simulation software was adopted to analyze the
accuracy of the primary mirror surface figure with supporting structure at different tilt angle positions and different temperatures. The
installation and test scheme was designed Zygo interferometer was used to test the accuracy of the primary mirror surface figure with
supporting structure indoor; and the test result of the surface figure is 0. 04\ ( RMS) the design reference value of the visible light wave
length A is 0. 633 nm and the wavefront aberrations of the optical system both for longfocus lens and shortHocus lens are 0. 132\
( RMS) . The test results of the indoor collimator star test resolution test and outdoor polaris imaging test indicate that the system
imaging quality meets the telescope requirement. The results verify the reasonability of the new primary mirror supporting structure and
lens opto-mechanical structure design which provides the design basis and technical path for developing the opto-mechanical structure of
similar lenses.

Keywords: visible lens; imaging; primary mirror supporting; opto-mechanical structure

1~10 m 68

:2016-09 Received Date: 2016-09
* : (11403023)



5 1191
2
s(r) = & (1)
1+/1 = (1 +kCF
C =1/R (2)
ro=a + y2 (3)
:C 'R R = -750 mm;
e r Tk k=-1.2516.
o 2
300 mm 2
Table 2 Related design parameters of the primary mirror
. ('mm)
305
° 114
49.4
2 283
2.1
300 mm
1 o N )
a o
41.2% .
R, = R, +1¢, (4)
b S =R - R -(D,2)? » (5)
S, =R, - R, -(D.,2)* "? (6)
by =1ty + 85, (7)
tyy =1, +5, =S, (8)
Vy = wRaty, — (w/3) (S]) (3R, - S,) (9)
Vy = Vy = @(D/72)°S, + (m/3) (S3) (3R, = S,)
(10)
" R, R, o
1 Doty ~tpy g ~SiaS, 2
Fig. 1 Optical system scheme .V, LV,
. o
Table 1 Major optical design parameters of the lens
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with weight reduced by contouring the rear surface
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1192 38
. o 3
3(b) o
3.1
5(a)  (b) o
5(c) o
A B 0.3 mm
2
3 N
Fig.3 Optical design and analysis of the primary mirror
and secondary mirror system
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Fig.4 Opto-mechanical structural scheme of 300 mm

visible light coarse tracking and imaging lens
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Fig. 6 Improved small aperture concave reflection
mirror supporting structure
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Fig.7 Finite-element model of the primary mirror

supporting structure
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Table 3 Primary mirror surface figure accuracy at

different temperatures (45° titled position)

/C RMS/nm
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25 1.10 Fig. 10 Surface figure accuracy test scheme of the
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Fig. 11  Wavefront aberration test scheme of the
primary mirror combining with secondary mirror
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Fig. 12 System star test and resolution test scheme
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Fig. 15 Indoor collimator star test results of the lens
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Fig. 13 Wavefront aberration test results of primary
mirror and second mirror
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Fig. 16  Indoor collimator resolution test results
A of the lens
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Fig. 14  Wavefront aberration test results of the optical
system with longfocus lens and shortHocus lens
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Fig. 17  Outdoor installation test
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