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Stability Analysis for a Sonoluminescing Gas Bubble
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Abstract

It is well known that an air bubble trapped in water emits light at its collapse robustly with a
proper forcing amplitude of ultrasound. Instability mechanism which causes deviation from sphericity of
bubble wall was investigated theoretically. The rapid change of the bubble wall velocity which is both
dependent on the forcing amplitude, was found to be a major factor of instability of the interface. The
Rayleigh-Taylor instability which occurs when rapid acceleration is directed from the lighter towards the
heavier fluid is found to be not related to the instability of the sonoluminescing gas bubble. A good
agreement between the calculation results and experimental data is found.
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Fig. 2 An example of parametric instability of
an air bubble in water for R,=17 um at
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