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Design of a Compact Mie Lidar System
LIU Jun, HUA Deng-xin, LI Yan, XU Li-ming
(Faculty of Mechanical and Precision Instrument Engineering,
Xitan Uﬂivgrsity of Technology, Xi’an 710048, China)

Abstract: A compact micro pulse Mie lidar which employed LD-pumped Nd: YAG laser at 532nm
as a transmitter has been designed for detecting the optical properties of aerosols and cirrus in the
troposphere and horizontal visibility on the basis of presenting lidar measuring principle and signal
processing. A numerical calculation based on a standard atmospheric model is used to simulate ra-
tio of signal to noise and error. The theoretical analysis shows that the system is capable of meas-
uring serosols with an error of less than 10% up to a height of § km at daytime and 13 km at
nighttime. The lidar system has the characteristic of eye safety and scanning in any direction, and
can be mainly applied in the real-time environmental monitoring of urban stmosphere, study of
sand storm detection and prediction and sc on. E
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Tab. 1

The system parameters of Mie lidar

Transmitter
Laser wavelength
Pulse energy
Pulse duration
Pulse repetition frequency
Beam divergence
Receivers
Diameter
Field of view
Filter bandwidth
Data system
Detector type, detection mode
Range resohtion
Operation
- Weight

LD-pumped Nd: YAG

532 nm

20 ul

Z ns

2 500 Hz

0, 2 mrad
Schmidt-Cassegrain telescope
200 mm

0. 2 mrad

0.5 nm -~

PMT, Anslog and photon counting
7.5m, I5m, 30m {programmable)
Automated, or manual

<740 kg (3 parts)
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Fig.1 The configuration of the Mie scartering Hdar system
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Fig, 2 The program algorism of system operation
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