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Breakdown Underwater

Research on Energy Distribution after Laser-Induced Optical
Abstract

Wang Xiaoyu Wang Jiang'an Zong Siguang Liu Tao

(Department of Electronic Engineering, Naval University of Engineering ,
Wuhan ., Hubei 430033, China)
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The distribution of laser energy after laser-induced optical breakdown in water is theoretically analyzed.
underwater, from which the speed of shockwaves and maximum radius of bubble are got. A hydrophone is used to measure
the acoustic signals in far field. The results show that 60% ~90% of laser energy is converted into shock wave energy and

calculation methods for energy are given. Experimental platform is built to research energy distribution after laser-induced
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optical breakdown underwater. A high speed camera is used to record the procession of laser-induced optical breakdown
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bubble energy. The laser energy has no influence on experimental results. With the increase of laser focusing angle, the
energies of shock wave and bubble both increase, and that of transmitted laser decreases.

laser optics; laser-induced optical breakdown underwater; high speed photograph; laser-induced bubble
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Fig. 1 Schematic diagram for energy measurement
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Fig. 2 Schematic diagram of experimental setup
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Fig. 3 Images of shock waves
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Fig. 4 Shockwave speeds in different distances
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Fig. 5 Images of bubble movements
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Table 1  Energy distribution after optical breakdown
in water
Energy /m] Es/E. Ey/E,. Ev/E. Er/EL
10 53% 27% ™% 3%
20 52% 29% 5% 3%
30 55% 26% 5% 2%
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Fig. 6 Images of laser-induced plasma at different

laser energies. (a) 10 mJ; (b) 20 mJ; (¢) 30 m]
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Table 2 Energy distribution after optical breakdown

in water
Anglc /(o) ES/EI_ Els/EL EV/EI_ Eq /EL
15 36% 19% 20% 27%
22 47% 25% 11% 12%
32 54% 28% 6% 3%
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