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Data processing method for ultrasonic intensity measurement in
liquid based on acousto-optic effect

WANG Yijun, LIU Liang, ZHENG Xiangyue, LIU Hengbiao
(School of Physics Science and Engineering., Tongji University, Shanghai 200092, China)

Abstract: In order to apply the semiconductor laser to the construction of teaching experiment de-
vice based on the acousto-optic effect and the measurement of sound speed and intensity, the light field
distribution of the far-field diffraction induced by the ultrasonic grating was deduced. The relationship
between the phase modulation coefficient of the ultrasonic grating and the sound intensity, and the re-
lationship between the phase modulation coefficient and the intensity of the diffracted light at various
orders were deduced. Furthermore, the data processing method for calculating the ultrasonic intensity
from the image of the diffracted light field was summarized. By establishing the experimental system,
in which He-Ne laser or semiconductor laser was alternately selected, the comparative experiment on
ultrasonic intensity measurement in liquid was carried out. The feasibility of using semiconductor laser
as the light source to realize the measurement of ultrasonic intensity based on acousto-optic effect was
experimentally verified.

Key words: ultrasonic intensity; acousto-optic effect; semiconductor laser
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