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Design of refractive antennas with coaxial transceiver for wind lidars

PENG Tao, TAO Gang, JIANG Yong, ZHOU Dingfu
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: To improve environmental adaptability of an optical system, an athermalization refractive antenna with coaxial
transceiver was designed by the passive athermalization method combined with the optics and machinery. By using ZEMAX
software, the image quality of the designed antenna was simulated and analyzed when the working distance ranged from 50m to
3000m and the environment temperature ranged from —45°C to 65°C. After building experimental platform and measuring the
actual image quality, the simulation results were verified. The results show that the optical path difference is less than 0. 25\ and
the optical quality of the designed antenna is close to the diffraction limit within the detection range. Moreover, within the scope
of environmental temperature, the energy of the 90% of the spots is concentrated in the maximum coherence length. And the spot

energy distribution of each field is uniform. The research can provide the theoretical basis for the design of the optical parameters
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and structure parameters of the antenna.
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Fig. 1 Diagram of atmospheric detection
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Fig.2 Structure diagram of optical antenna

Table 1 ~ Parameters of optical antenna

No. radius/mm thickness/mm glass
1 -15.50 3 H-ZF10
2 35.33 6
3 -13.24 3 H-ZF10
4 -65.55 169
5 -297.50 8 F_SILICA
6 infinity 9
7 -203.20 10 H-ZF10
8 -129.60 3

STO 852.30 12 H-ZF10
10 -214.90
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Fig.3 Spot diagrams of the antenna in different distances at 20°C
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Fig.4 OPD diagrams at 3000m
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Fig.5 Encircled energy diagrams at 3000m
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Fig. 6 Diagram of experiment system

Fig.7 Recording for spot diameter

Table 2 Spot diameters under different temperatures (L =50m)

20°C -45%C 65°C
simulation/mm 1.72 2.68 1.80
measurement/ mm 1.96 2.76 2.04
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Table 3 Spot diameters at different temperatures (L =3000m)

20°C -45%C 65°C
simulation/mm 0.25 0.33 0.252
measurement/ mm 0.32 0.44 0.324
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