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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Typical signal of the sound
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Fig.3 Typical signal of laser—induced plasma sound waves
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Table 1 Energy ratio of wavelet transfer for sound wave

signal by different laser energy

Laser Proportion of the whole energy/( %)
energy/
m d dedi di di dioa
100 0.3 1.4 8.7 11.6 14.5 20.2 43.4
140 0.1 2.1 8.5 10.6 10.6 21.2 46.7
180 0.08 2.1 8.5 10.6 10.6 21.2 46.7
220 1.2 1.5 7.6 7.6 10.6 15.1 57.5
260 0.1 1.3 6.4 6.4 12.8 19.2 48.7
300 0. 04 3.3 5.5 5.5 11.0 22.0 52.7
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Fig. 4 Plasma sound wave, wavelet transfer results and
all spectra of 100 mJ and 300 m]
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Fig.5 Plasma sound wave, wavelet transfer results
and all spectra of Al,Cu and Fe
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Table 2 Energy ratio of wavelet transfer for sound wave

signal by different metal solid boundary
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Table 3 Energy ratio of wavelet transfer for sound wave

signal by different laser wavelength

Proportion of the whole energy/( %)
d2 d3 d4 d5 d6 ab
Al 0.07 0.9 2.7 12.8 12.8 17.8 53.5
Cu 0.06 0.6 2.9 8.8 14.6 29.2 43.8
Fe 0.2 1.6 14.3 14.3 21.2 24.5 36.8
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Fig. 6 Plasma sound wave,wavelet transfer results

and all spectra of 532 nm
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Properties Investigation of Laser-induced Plasma Sound Waves in Liquids

LI Sheng-yong' ,RAO De-hu' ,SHEN Zhong-hua®, NI Xiao-wu’
(1 College of Electronic Engineering , Naval University of Engineering s Wuhan 430033 ,China)
(2 Department of Applied Physics, Nanjing University of Science & Technology s Nanjing 210094 ,China)

Abstract:By the piezoelectric transducer hydrophone, laser-induced plasma sound waves in liquids were
measured through experiments. Wavelet transform was applied to analyze the spectra characteristics of
these signals acquired at different laser energy, different metal solid boundary and different laser
wavelength. The results show that laser-induced plasma sound waves frequency range is 0~150 kHz,and
changes of the laser energy, the metalboundary underwater and the laser wavelength have little effect on
distribution of frequency of waves. Most energy of plasma sound waves is concentrated at the a6 level,and
the proportion of the whole energy decreases with the increase of ionization energy of metal. The main
frequency of sound waves is within 0~10 kHz,and the frequency peak is 5 kHz.
Key words: Laser technique; Laser-induced plasma sound waves underwater; Wavelet analysis; Spectrum
characteristics
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