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Doppler wind lidar based on Fabry-Perot etalon
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Abstract: A 1 064 nm direct detection Doppler wind lidar based on the double -edge technique of
Fabry -Perot etalon is developed to detect thre-dimensional wind field in the troposphere. Specification and
overall structure of the lidar are introduced. The structure and operation principle of its main
subassemblies are presented. Some preliminary wind profiles over Hefei, China are given and discussed.
The results show that this lidar system has high stability, and signals detected by this lidar can reach
about 9 km at night.
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1 064 nm Tab.1l System parameters of DWL
, (8l System parameters Value
, Nd:YAG wavelength/nm 1 064
Max pulse energy/mJ 550
Pulse repetition rate/Hz 50
1 Scanning angle/(°) 45
Receiver diameter /mm 300
1 064 nm .
Receiver full FOV/urad 150
' Filter bandwidth/nm 0.55
' Etalon bandwidth/MHz 170
1 2,
Etalon central distance/MHz 200
1
Quantum efficiency/% 2
MCA sampling resolution/ns 200
XY-scanner
Reference beam . 50 HZ,
Monitor
faiik i Beam 3 supply
: expander ! 2 !
CS100
XY-scanner '
Controller
Computer
1 064 nm
UPS
Control cabinet
1. Reflection mirror; 2. | 064 nm fileter; 3.Beam splitter;
4.Right reflecting prism; 5.Covering lens; 6.Fiber
, 0° 360°,
11064 nm o o
0° 180 ,
Fig.1 Basic diagram of DWL breadboard system
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Fig.2 Photograph of DWL including control cabinet - 80%
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Fig.3 Diagram of dual Fabry-Perot etalon
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Fig.4 Spectral scan of the etalon transmissim
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Fig.6 Wind profile obtained with DWL on Apr.20, 2005
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Fig.7 Radial wind profile obtained with DWL during
the night of Sep.10, 2005
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