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Abstract Atmospheric aerosol and cirrus clouds modulate the balance of the radiation budget between the earth and
its atmosphere, through their direct, indirect effect and the reaction of each other. In order to study microphysical
properties of atmospheric aerosol and physical properties of cirrus cloud, a three-wavelength-Raman-polarization
lidar system is developed, which is composed of transmitter, receiver, control, and data acquisition subsystems. It
has many advanced characteristics, such as multiply wavelengths, large detecting range, fine temporal and range
resolution, good detection sensitivity and reliable data. The backscattering coefficients of 355, 532 and 1064 nm,
extinction coefficients of 355 nm and 532 nm. and depolarization ratio of 532 nm can be retrieved from this lidar
system. Case study indicates that the data acquired from this lidar are reliable and can be used for study of the
microphysical properties of the aerosol and cirrus cloud.
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Fig. 1 Block diagram of three-wavelength-Raman-
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Table 1 Specifications of three-wavelength-Raman-polarization lidar

Laser Nd---YAG
Wavelength /nm 1064,532,355
Pulse energy /m] 280, 260, 160
Repetition rate /Hz 10
Divergence /mrad 0.5
Telescope (Meade) Cassegrain LX400-ACF-14"
Diameter /inch 14
Focal length /mm 2854
Interference filters (bar corporation)
Bandwidth 1.0 nm for 6 channels
Peak transmittance 40%
Data acquisition (transient recorder) Licel TR-20-160
Sampling rate /MHz 20
Photon counting rate /MHz 250
Detectors
PMT R7400U-02 for 532 nm p, 532 nm s and 607 nm, R7400U-03 for 355 nm and 386 nm
APD Perkin & Elmer C30956E-TC for 1064 nm
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Fig. 2 Range corrected signals. (a) Mie-scattering channel; (b) Raman-scattering channel
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Fig. 5 Backscattering coefficients of aerosol and cirrus cloud
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