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Abstract Direct detection Doppler wind lidar based on Fabry-Perot interferometer has been demonstrated for
its capability of atmospheric wind detection ranging from troposphere to mesosphere with high temporal and spatial
resolution. However, bias would emerge while retrieving the radial velocity during the observation and an external
wind reference is needed to eliminate this bias. Reasons for this bias are theoretically analyzed and results show
that the ambient temperatures of Fabry—Perot interferometer (FPI) and seeder laser are main effects. Then this
effect of temperature is learned by experiment. By precise control of the ambient temperature of FPI and seeder
laser separately, laser transmission through calibrated FPI, which depends upon the temperature, is studied. Using
the instrumental function of the FPI, the frequency bias dependence on temperature is obtained. The experimental
results show that the temperature coefficient of frequency bias for seeder laser is 1650 MHz/K while the one for FPI

is 799 MHz/K, which means the precision of ambient temperature should be theoretically better than 0.004 K for
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seeder laser and 0.007 K for FPI in 355 nm Doppler wind lidar system.

Key words remote sensing; lidar; wind; Fabry—Perot interferometer
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Table 1 Parameters of device in the setup

Device Parameter Value
Wavelength /nm 354.7
Laser Pulse duration /ns 6~8
Repetition /Hz 50
FSR /GHz 12
FWHM of the edge /GHz 1.7
FPI Edge separation /GHz 5.1
Locking separation /GHz 1.7
Peak transmission @ 355 nm 60%
PMT Quantum efficiency >20%
Bandwidth /nm 0.15
Filter
Transmission@355 nm >45%
Core /pom 100
Fiber
NA 0.22
Integrating sphere Diameter /mm 250
Range /°C -20~50
Thermometer
Accuracy /C 0.01
Range /C -10~35
Temperature chamber 0.01

Accuracy /C
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Table 2 Linear fitting parameters for temperature and transmission

Temperature Transmission
Intercept 43.473 -4.278
Slope -1.625 0.362
Adj. R-square 0.992 0.989
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