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Abstract: On the structure characteristics of emission telescopes, this paper designs and assembles a
270 mm Mersenne reflecting afocal Cassegrain transmitter-telescope to achieve the laser emission and
laser collimation. Firstly, the design method for an on-axis reflected system was determined and its
system parameters were given. Based on the finite element method, the deformations of cylinder and
truss primary mirror supporting structures and that of the three-beam and four-beam secondary mirror
support structures were analyzed in the different working conditions, and the three-beam secondary
mirror support structure and the truss structure were chosen to be used in the telescope. Further-
more, systematic optical aberration caused by the secondary mirror decentration was analyzed by ad-
justing primary and secondary mirror structures with the help of an interferometer and an autocollima-
tion plane mirror and a sensitivity matrix was obtained to assembly, adjust and test the system. Final-
ly, obtained results show that the systematic wavefront aberration RMS and PV are 0. 146 7), and
0.739 41X respectively. It is proved that the design of the transmitter-telescope has a better imaging

quality and satisfies the requirements of the optical design and laser emission.
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Tab.1 Parameters of transmitter-telescope

Parameters Value
Pure aperture/mm 270
Abscured ratio 0.26
Field of view/(") +2
Operating wavelength/nm 589.159
Angle of divergence/mrad 0.11
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Fig. 1 Schematic layout of transmitter-telescope
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Fig.2 Cylinder type configuration
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Fig. 3 Truss configuration
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Fig. 5 Deformations of cylinder type
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Fig. 6 Support and adjustment of primary mirror
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Fig. 7 Support and adjustment of secondary mirror
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Fig. 8 Schematic diagram of auto-collimation test
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Fig. 9 Secondary mirror with 6 degrees of freedom
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Tab. 2 Coefficients of sensitivity matrix

1% 2 55 DecX DecY TiltX TiltY

TWREE 0 0 0 0
KB 0 0 0 0
LB 0 0 0 0
WEBE 0 0 0 0
WHGEH o« 0 0 0.809 5 —0.809 5
&HEEHE B 0 0 0 0
WHEZE B 0 —0.5756—2.3208 0
WEEZE B —0.5756 0 0 2.320 8
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Fig. 10  Scheme of system alignment
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