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Mie wind lidar receiver based on Fabry-Perot etalon
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Abstract: The principle of Doppler wind lidar based on Mie backscattering was introduced. The wind
lidar was composed of transmitting system, receiving system, transceiving system and controlling system.
The most important of these systems is receiving system which was usd for a frequency discriminator.
The parameters of Fabry-perot etalon were designed while the wind measure’s error was least and the
mechanical technics can be realized. The structure of Mie Doppler wind lidar receiver was designed. The
transmittance of etalon was measured and the parameters of etalon were fitted by Pseudo-Voigt function.
The difference between the measured etalon’s parameters and designed parameters was lower than 5%.
This receiver be used for the wind lidar system and the horizon wind velocity and direction were
obtained. The result of wind profile measured by the system is in accordance with the wind profile
measured by Airdal6000 approximately.
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Fig.1 Measure principle of Doppler frequency shift of Mie

backscattering based on F-P etalon
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Fig.2 Principle figure of Mie backscattering wind lidar
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Tab.1 Parameters of etalon ,
Parameter Value PerkinElmer Si:APD
Wavelength/ nm 1064 ; ,
Free spectral rang/ GHz 3.5 Si:APD , F-P
FWHM/ MHz 170 o
Edge channel separation/ MHz 200 , N
Peak transmission/ % =60
Cavity spacing/ mm 42.857 0
Step height/ nm 30.4 3
Diameter/ mm 50
Finesse 21
CS100
2 . o
1 064 nm s
4 5 , 4 ,
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Tab.2 Measure parameters of etalon

Parameter Value Difference
Etalon 1 FWHM/ MHz 174.94 2.9%
Etalon 2 FWHM/ MHz 177.77 4.6%
Edge channel separation/ MHz 190.44 4.8%
Etalon 1 peak transmission 92% -
Etalon 2 peak transmission 85% -
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