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Technique of Wind Velocity Measurement with a Fizeau Interferometer

SUN Dong-song, YANG Zhao, FANG Jian-xing
(Department of Physics, Soochow University, Suzhou, Jiangsu 215006, China)

Abstract The technique for the atmospheric wind measurement with a Fizeau interferometer has been proposed.
The system uses a Fizeau etalon for spectral analysis, and the comb-like interference patterns are determined by a
linear CCD array. The gravity of the pattern is proportional to the Doppler shift of the backscattering signal from
wind. The simulation with the Monte-Carlo method shows that the accuracy of Doppler measurement is better than
a tenth of the spectral width of a single CCD component in 90% detection probability. The accuracy of the lidar

system is about 2 m/s in the vertical up to height of 2 km,
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Fig. 1 Diagram of Fizeau wedge
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Fig. 2 Simulation of the center of the gravity for received photons
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Table 1 Parameters for direct detection lidar

Items Parameter

System

Dynamic range

+50 m/s (Horizon)

Accuracy +1m/s

Resolution 100 m

Zenith angle 30°
Transmitter

Wavelength 532 nm (Nd: YAG)

Energy 100 m]J/pulse

Line width 70 MHz

PRF 20 Hz

Optical efficiency 90 %
Receiver

Telescope diameter 250 mm

Optical efficiency 50%

Quantum efficiency

60% (APD)

Fineau interferometer
FSR
Finesse
Tilted angle

Peak transmission

830 MHz
22
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60 %
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Fig. 3 Diagram of direct detection Doppler lidar for

wind measurement
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