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Influence of light source linewidth on detection performance

of coherent wind lidar

Feng Litian, Zhao Pei’e, Shi Xiaoding, Jin Guohua, Yang Zehou, Zhou Dingfu, Hou Tianjin
(Southwest Institute of Technology and Physics, Chengdu 610041, China)

Abstract: One of the characteristics of coherent wind lidar is using narrow linewidth laser source. In
order to study the influence of different line width light sources on the detection performance of lidar, the
spectrum characteristics of the time current in and out of the coherent length were analyzed theoretically.
Experiments show that when the detection distance was outside the coherent length, the signal amplitude
of 100 kHz light source was about 30% lower than that of 1kHz and 10 kHz light source, and the noise
amplitude of some frequency bands was larger than that of the other two light sources. Therefore, in the
design of short-range wind lidar, hundreds of kHz light source could be considered, while in the medium
and long-range lidar with detection distance of several kilometers or more, tens of kHz light source could
be considered.
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Fig.3 Schematic diagram of coherent wind measurement system
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