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Development of a lidar for atmospheric temperature
measurement using a multi-longitudinal mode laser

and acoustic waves
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Abstract We develop a new remote sensing technique to measure the atmospheric temperature profiles using a
multi-longitudinal mode laser and acoustic wave. In this paper, we present the experiment of the temperature
measurement using Bragg diffraction effort of laser beam by the acoustic wave. For lidar applications, the laser with
short pulse width is needed to get a valid range resolution. However the laser with long pulse width is needed to get
good precision of temperature measurement. We evaluate a Nd:YAG laser, a Ti:Sapphire laser and an Alexandrite
laser, for the transmitter of this new lidar technique. It is suggested that the Alexandrite laser is one of the most

suitable transmitters.
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Fig.1 Schematic illustration of temperature measure-
ment using a multi-longitudinal mode laser and
acoustic wave.
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Tablel The system parameters of the temperature
measurement experiment in the cylindrical
tube using Bragg diffraction of laser beam by
the acoustic wave.

Afy 688.0MHz
laser power 1.0mW
wave guide length 2.0m
wave guide diameter 105mm
speaker diameter 2.5cm
. 2
acoustic power 0.01W/m"~
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Fig.2 Experimental setup of the temperature measure-
ment used Bragg diffraction of laser beam by
the acoustic wave.
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Received signal response to the acoustic
frequency. The acoustic frequency satisfying
Bragg condition is about 1554Hz.
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Fig.4 Temperature measured with the thermometer
and the CW:He-Ne laser during the daytime.
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Table2 The parameters for simulation of relaxation
oscillation of an Alexandrite laser.

750nm
262 s

laser wave length A

photon life time 7

conduct cross section & | 2.6 X10cm™?

mirror reflection r 0.96
0.3m
4.45x10%

cavitylength L

pumping ratio max. R___
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Fig5. The assumed wave form of a flash lamp

radiation.
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Fig6. Simulation of relaxation oscillation waves of an
Alexandrite laser. (Q-SW off)
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Figé. Simulation of relaxation oscillation wave of an
Alexandrite laser. (Q-SW on)
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