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Detection of Underwater Low-frequency Acoustic Signal and
Wave Attenuation

MIAO Run-cai, WANG Yu-ming, MENG Feng, MA Jing
(Institute of Physics and Information Technology, Shaanxi Normal University, Xi'an 710062, China)

Abstract; A simple measurement system is developed to study the optical effect of the low-
frequency liquid surface wave which excited by underwater acoustic source. The high stability and
clear diffraction pattern was observed experimentally. The relationship between diffraction
patterns divergence angle and the distance of the acoustic signal was derived. Furthermore, with
the increase of distance, the diffraction patterns divergence angle will decrease. The damping
characters of the liquid surface wave was theoretically obtained when underwater acoustic wave
spread to the liquid surface. The analytical expression between diffraction patterns divergence
angle and the liquid surface wave amplitude was theoretically derived. It was found that the
surface wave amplitude is exponent attenuation with the change of the horizontal distance. The
attenuation coefficients is dependent on the frequency of liquid surface acoustic wave, and the
greater frequency, the smaller attenuation coefficient.
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Fig. 1 Schematic diagram of the experimental setup

and principle
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Fig. 2 The diffraction patterns in the observing screen
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Fig. 3 The diffraction patterns from different position
at 54 Hz
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Fig. 4 The curve of the amplitude in different position
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Fig. 5 The curved of the amplitude logarithm
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