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Optical path design for Cassegrain laser transmitting system

MAO Hong-min, XU Jing, ZHEN Sheng-lai, MA Yu-fen, YU Ben-li
(Key Laboratory of Opto-electronic Information Acquisition and

Manipulation, Anhui University, Hefei 230039, China)

Abstract: In order to improve the laser transmitting power of laser detection system, assuming
exit laser is a fundamental mode Gaussian beam, the effect of the obscuration ratio of Cassegrain
telescope and the waist radius of the incident light beam on the light power transmission was
analyzed based on the transformation and transmission characteristics of Gaussian beam passing
through the optical system. The numerical calculation indicates that the optical power
transmission of the system decreases with the increase of the obscuration ratio and the waist
radius of the incident light beam. The best match between the obscuration ratio and the spot size
of the transmitting aperture was given. The effect of the defocusing error (installation error) of
0.2 mm on the spot size of emergent beam was discussed.
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transmitting aperture at different obscuration ratios
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, s Table 1 Maximum power transmission of optical system
at different obscuration ratios
o ’
/mm /mm
,  Cassegrain
100 e=20/50=0. 40 48 0.592
’ 150 e=25/75=0. 33 67 0.675
° 200 e=30/100=0. 30 87 0.717
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Table 2  Variation of power transmission with waist radius of
Fig. 4 Gaussian beam versus the obscuration ratio of incident beam at different obscuration ratios
Cassegrain telescope
/mm €
2 0. 40 0.563~0.551(—0.012)
, 1 3 0.18~0. 22 0. 33 0.537~0.516(—0.021)
Cassegrain R 0.30 0.552~0.530(—0. 022)
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Table 3 Optimum defocusing range and spot radius at 400 m using different type of Cassegrain telescopes

400 m
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