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Optical design of biprism 2-D scanning system for wind LiDAR

JIANG Jigjia"*?, SHEN Fahua®®, ZHOU Hui*®, YANG Liangliang™> , QIU Chengqun®’, XU Hua*"
(1. School of Electrical Engineering, Yancheng Institute of Technology, Yancheng 224051, China; 2. Jiangsu Province Intelli-
gent Optoelectronic Devices and Measurement-Control Engineering Research Center, Department of Physics and Electronic Engi-
neering, Yancheng Teachers University, Yancheng 224007, China; 3. Jiangsu Province Atmospheric Detection LIDAR Technolo-
gy Civil-Military Integration Innovation Platform, Yancheng 224007, China)

Abstract; 2-D scanning system with double mirrors of a traditional wind light detection and ranging( LIDAR) was large in
volume and complex in structure, which was not conducive to the small-scale integration of the system. A new 2-D optical
scanning system based on rotating double circular wedge prism was studied. The working principle of the system was analyzed,
and the simple forward and inverse functional relationship between the rotation angle of the double circular wedge prism and the
azimuth and zenith angle of the outgoing beam was derived. The refractive index and wedge angle of the wedge prism were
optimized and designed. The results show that when the working wavelength is 532 nm and the refractive index of wedge prism
material is 2. 03, the optimal wedge angle is 19. 5°. The maximum zenith angle of the outgoing beam depends not only on the
refractive index and wedge angle of the wedge prism, but also on the beam compression effect. The system is compact and easy to
integrate, and large-scale, fast and high-precision scanning of the outgoing beam can be realized. The wind LiDAR can also work
in beam scanning modes such as plane position display and distance height display.
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Fig. 1 Structure of 2-D beam scanning system based on double rotating

round wedge prisms
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