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Theory of the dynamics process of the conical bubble sonoluminescence

Shoujie He Jing Ha Xuechen Li Qing Li Long Wang

Abstract

The dynamics process of the conical bubble sonoluminescence has been discussed based on the adiabatic process. The
equations of velocity of bubble collapse, the pressure and temperature within the bubble have been achieved. Result show
the velocity of collapsing bubble approximately linearly increases with the decrease of the radius of collapsing bubble
firstly, then the maximal velocity of collapsing bubble can be achieved, subsequently the velocity of collapsing bubble
quickly decreases. Based on the supposition of initial pressure equal to 1\,000\,Pa, the maximal value of the velocity of
bubble collapse reaches 5.8\,m/s, the minimum radius of the bubble is 1.37\,cm, then the huge pressure of $4.5\times 10"5
$\,Pa, the collapsing temperature above 37\,000\,K, and the maximal energy about 0.02\,J providing to the bubble can be
achieved. The equations obtained in this paper could explain the phenomena of experiment. Finally, results show that the
initial pressure within the bubble has important effects on the final extreme conditions.
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