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Optical Design of Coherent Laser Radar Antenna System
Simplified by Binary Element

LIU Li-ping WANG Qi LI Qi
(National Kay Laboratory of Tunable Laser Technology, Harbin Institute of Technology, Harbin 150001)

Abstract According to the requirement to the coherent laser radar, a coherent laser radar antenna system was simplified
by using a binary optics element with planar substrate to correct aberration. Only one large aperture spherical lens and one
small aperture spherical lens as well as one small aperture binary optical corrector with planar substrate were used in the
system. The designing parameters are, as a transmitting system, the objective field of view 2w = 10°, the aperture of the
exit pupil @ =100 mm, the reducing times of the angle of the diverging beam f=35X, the wavelength of the laser source
A=10.6 pm. The designing result is that the imaging quality of the optical antenna system reaches the diffraction limit.
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Fig.1 Schematic diagram of the optical antenna system
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Fig.2 Profile of the phase of the binary corrector
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Fig.3 Modulation transfer function of the optical antenna system
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Table 1. Lens prescription date for antenna system
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Surface | Radius/mm | Thickness/mm | Glass | Aperture/mm
1 -82.2152 3.00 ZnSe 20.00
2* infinite 20.01 20.39
3 62.8417 3.50 ZnSe 31.92
4 49.9160 137.25 31.50
5 —282.5040 12.00 ZnSe 128.62
6 - 144.9959 130.80
* 5% 2 T AT i

Table 2 Phase coefficients of binary element

A, 5.12823 % 10° As -2.37121 % 10’
A, —8.53853 % 107 A, —2.05549 < 10"
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