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Research of the frequency response function of the Rayleigh

Doppler wind lidar
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Abstract: The principle of Rayleigh Doppler wind lidar was described. The discussion and analysis of the

measurement accuracy of the frequency discriminator which based on the F—P etalon dual edge were

presented. Transmission curve of the dual edge was also measured with narrow band and broad band

laser, and the system error caused by the two kinds of light derived frequency response was also

compared. It shows that the frequency response is according with the design requirement. While the radial

velocity dynamic range is between —100 m/s and 100 m/s, the system error increases with the radial

velocity. System error ranges from 0.74 m/s to 1.38 m/s measured with broad band laser, and ranges

from 0.75m/s to 0.84 m/s measured with narrow band laser. Compared with broad band laser measurement,

system error is decreased between 0 and 0.48 m/s with narrow band laser measurement.
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Fig.4 Transmission for F—P etalon measured with narrow band laser
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Fig.5 Outgoing laser transmittance measured with broad band laser
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Fig.6 Frequency response and error measured with narrow band laser
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Fig.7 Frequency response and error measured with broad band laser
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Fig.8 Radial velocity error measured with narrow band laser
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Fig.9 Radial velocity error measured with broad band laser
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