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Experimental and Theoretical Study of the Oscillation of
a Laser-Induced Bubble

CHEN Xiao, XU Rong-qing, SHEN Zhong-hua, LU Jian, NI Xiao-wu

(Applied Physics Department , Nanjing University of Science and Technology, Nanjing, Jiangsu 210094, China)

Abstract By means of a high-sensitive fiber-optic sensor based on optical beam deflection, the oscillating property
of a laser-induced cavitation bubble in the vicinity of an aluminum target in water is investigated in detail. The

oscillation are estimated according to the bubble-collapsing theory. The experimental results are shown that the less
radii and the shorter the oscillating durations are.
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the remained gas in a cavity, the more violent the cavity contracts, the smaller the corresponding minimum bubble

characteristic waveforms induced by a cavity during the two oscillating cycles are presented and the corresponding
(=]

maximum and minimum radii are determined. Furthermore, the variations of the gas content in a cavity at each
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1: N:YAG laser

2: beam splitter

3: attenuation group
4: concave lens

5: convex lens

10: microscopy objective

11: interference filter

12: fiber positioner

13: single-mode optical fiber

14: photomultiplier

6: aluminum target 15: oscilloscope

7: water cell 16: photodiode
(100 mm>500mmx150mm) 17: movable flat
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Fig. 1 Experimental setup based on optical

8:He-Ne laser
9:focusing lens

beam deflection
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Fig. 2 Typical signal of optical beam deflection
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Fig. 3 Characteristic signals of a laser-induced cavitation bubble at different distances
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Table 1 Physical parameters used in Eq. (4)
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bubble oscillation as a function of Ry, /R
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bubble oscillation as a function of Rym.s/R
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