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Experiments on the atmospheric temperature measurement by
a AK lidar using longitudinal mode spacing and acoustic wave
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Abstract : We propose a method of the atmospheric temperature measurement by a AK lidar using longitudinal
mode spacing of laser and acoustic waves. The principle is based on Bragg diffraction of the laser beam with the
acoustic wave and the temperature dependence of the sound speed. Instead of using laser frequency that satisfies
Bragg condition with the acoustic wave, we propose to make use of longitudinal mode spacing generated from only
one laser, because it can reduce the influence of frequency instability between two single-mode laser frequencies.
We conduct successfully the experiments of temperature measurement for the AK lidar with longitudinal multi-
mode spectrum of a He-Ne laser in the cylindrical tube and in the open space.
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Tablel The system parameters of the temperature
measurement experiment using the AK lidar system in
the open space.

Af; 688.0MHz
Laser power 1.0mW
Telescope diameter 35cm
Acoustic power 8.4W(total)

OPTICAL
CHOPPER

TELESCOPE

FUNCTION HIGH VOLTAGE
GENERATER POWER SUPPLY
Fig.1 Experimental setup of the temperature

measurement system using the AK lidar system in the
open space.
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Fig.2 Signal response of the AK lidar in the open
space.
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