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The distribution of diffraction light field base on the low-frequency
underwater acoustic signal

WANG Yuming , WANG Wencheng , HAN Pengbin

(School of Science, Xi'an Aeronautical University, Xi'an 710077, China)

Abstract: A measurement system is developed to detect the low-frequency underwater acoustic
signal. The clear and high stable diffraction pattern is observed experimentally when the laser
beam illuminates on the liquid surface which is modulated by the underwater acoustic signal,
the diffraction fringes is asymmetric distribution. The asymmetry of the position and intensity
of the diffraction spot were explained with the laser oblique incidence. The experiment is
consistent with the theory. The results show that it is asymmetric distribution of the
diffraction light field which is modulated by low-frequency underwater acoustic signal.
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Fig. 1 Schematic diagram of the experimental setup and principle
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Fig. 2 Diffraction patterns at different moment
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Fig. 3 Longitudinal scan pattern
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Tab. 1 Spacing of diffraction faculae

[B]#F/cm dsq diz dsz2 dan dio d—10 d—21 d—3 -2 d—n—3) d—35—n
52/Hz 1. 037 1.113 1. 164 1. 366 1. 417 1. 467 1. 594 1. 973
56/Hz 1. 031 1. 104 1. 139 1. 240 1. 392 1. 543 1. 720 1. 999
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Tab. 2 Distance from different order faculae to the central faculae

IETJEE/Qm dSO dm d%() dZ() dm d*lo d(—z)o d(f%)() d<,4)0 d(75)()
52/Hz  6.097  5.060  3.947  2.783  1.417  1.467 3.061 5.035
56/Hz ~ 5.558  4.521  3.518  2.379  1.392  1.543 3. 264 5. 262
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