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Lighting and Shock Wave Emission of Laser Cavitation Bubble Collapse

Zong Siguang Wang Jiang’an Ma Zhiguo
(Department of Electron Engineering, Naval University of Engineering, Wuhan . Hubei 430033, China)

Abstract Cavitation bubble characteristic through laser cavitation and high speed photography is investigated. The
characteristic data of bubble dynamics, collapse lighting and bubble collapse shock wave is measured based on
apparatus of laser bubble measure. It is shown that the laser bubble is a good simulation of single-bubble. The shock
wave intensity of plasma bubble expansion and bubble collapse are related to liquid viscidity. The intensity of the
bubble collapse lighting is dependent on bubble collapse least size. The intensity of collapse photon is pertinent with

liquid surface and steam tension.
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Fig. 1 Diagram of the apparatus of laser bubble

cavitation experiment
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Table 1 Characteristic of liquid targets

Liquid Viscosity /cP Surface tension /Pa Steam tension /Pa Sound velocity /(m/s)
Alcohol 1.2 2.24 5853. 14 1168.0
Water 1. 002 7.28 2337.92 1481.0
Silicon 1107 2.10 ~0 1055.0
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Fig. 3 Relation between water laser bubble diameter and time
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Fig. 4 Relation between silicon laser bubble diameter and time
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Table 2 Shock wave velocity of plasma bubble expansion and bubble collapse

Plasma bubble expansion

Bubble collapse

Liquid
Silicon liquid d /mm 2.66
(laser energy: 560 m]) v /(m/s) 1917
Water liquid d /mm 5.99
(laser energy: 572 m]) v /(m/s) 2157
Alcohol liquid d /mm 5.57
(laser energy: 565 m]) v /(m/s) 1515

6.77 10. 16 4.12 7.71 10. 61
1481 1220 1484 1289 1047
10. 36 - 5.57 10. 44 —
1572 — 2329 1753 —
9.43 - 5. 67 9.57 —
1388 — 1780 1404 —
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Fig. 8 Presure curve of water acoustic wave generated

by laser bubble
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(a) water laser bubble
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(b) silicon laser bubble
(exposure time 370 ns)

(c) water laser bubble
(exposure time 1000 ns)

(d) silicon laser bubble
(exposure time 1000 ns)
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Fig. 9 Single bubble irradiance based on laser
bubble collapse
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