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Abstract— A A K lidar is new type lidar system using acoustic wave and laser beam for
measurements of atmospheric and water temperature profiles. They are measured using Bragg
diffraction of light and temperature dependence of acoustic wavelength. The acoustic frequency that
satisfies Bragg condition is easily detected by the decrease of received signal intensity. By computer
simulation of the A XK lidar, it is presented that the atmospheric temperature can be measured up to
10km, and sea temperature can be measured up to 150m under the sea surface. The A K lidar can
totally measure the temperature profile within accuracy of 0.5C.
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Fig.3 The signal gain and statistical error at the
various altitudes.
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Fig.4 The measurement schedule in case of fixed Af
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Table2 The parameters of the AX lidar for the
sea temperature profile measurement.

AF 10GHz
Vertical resolution 10m
Laser pulse energy 0.1
Telescope area 1.0m?
Repetition rate 100Hz
Laser shot number 20
Laser wavelength 532nm
Acoustic power 15w
Acoustic beamwidth 34°
Speaker diameter 50cm
Extinction coefficient! 0.0513m™
Backscattering coefficient!® 0.0015m™
Refractive index of sea water'™ 1.35
Salinity™™ 345 %,
Photoelastic coefficient™ 0.31
Acoustic frequency 101.6-102.4 kHz
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Fig.5 The signal gain and signal statistical error at
the various depth.
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