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Optical and mechanical structure design

of capture and tracking telescope

ZHANG Yan!, LI Tong?, CHEN Baogang', FAN Wenqgiang', WANG Liang!
( 1 Departmentof Photoelectric Detection, Changchun Institute of Optics, Fine Mechanics and Physics,

Chinese Academy of Sciences, Changchun 130033, China;
2 China National Complete Engineering Corporation, Beijing 100044, China )
Abstract: A structural design scheme is proposed for a 400 mm aperture capture and tracking telescope. In
this scheme, the main mirror is supported by three-point flexible bottom support and ball head spindle side
support to avoid the interference of support stress and ensure that the main mirror has high profile accuracy.
And an indium steel connecting rod structure is nsed in the connection of primary mirror and secondary
mirror to ensure that the distance between primary and secondary mirrors changes within the tolerance
range under large temperature difference, so that the telescope has good image quality under the limit
conditions. Furthermore, the finite element model of the whole structure of the telescope is established,
and the shape accuracy of the main mirror and the structural strength of the barrel are analyzed. The root
mean square (RMS) value of the main mirror shape is better than A/40, and the relative eccentricity and
inclination of primary mirror and secondary mirror are 3 ym and 2.5" respectively, which meets the index

requirements. Finally, the optical parameters of the telescope are measured quantitatively by using laser
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interferometer and collimator, and it is found that the RMS value of optical system is better than A/14, the
full width at half maxima (FWHM) value of star point is 1.432, which is close to the diffraction limit level.

The designed scheme has certain reference value for the structure design of similar telescopes.

Key words: applied optics; optical mechanical stnicture; main mirror support; diffraction limit; surface

accuracy
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Fig.1  Optical system scheme of 400 mm telescope

Table 1 Parameter list of optical elements

Component number M1 M2
Material Glass ceramics Glass ceramics
Aperture/mm 400 140
Reflector type Double curved surface Double curved surface

Radius of curvature/mm 970 434.68
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HRFLE REBITERM T 1) ABHARA 400 mm; 2) REEHR F/6.25; 3) RETEIEH 2500 mmy;
4) ZYEEMHH 0.3° x 0.3°; 5) 80% REHFEHENT 18.1 ym .
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Fig.2  Overall structure of the designed telescope
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Fig.3  Schematic diagram of main mirror Fig4 Sectional view of main mirror support assembly

support assembly
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Fig.h Thermal expansion coefficient curve of Fig.6  Structural diagram of secondary mirror

indium steel support assembly
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Fig.7  Schematic diagram of indinm steel rod Fig.8 Finite element model of main mirror assembly

connection strueture of telescope
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Fig.9 Main mirror cloud Fig.10  System finite element model
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Fig.11 Cloud chart of system
resonance frequency
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Fig.12 Cloud chart of gravity deformation of

the system
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Fig.13 Deformation clond chart of primary and secondary mirror components.

(a) Main tube deformation cloud; (b) Secondary mirror tube deformation

Fig.14  Optical accuracy test of the telescope

Fig.15

and secondary mirror system

Fig.16  Inspection diagram of collimator

Profile inspection diagram of 400 mm primary



300 E F #H T ¥ 37T &

Fig.17 Star point detection diagram of telescope
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