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Figure 1 (a) Comparing the calculated results of our simplified
model with the experiments, which shows radius of a sonolumine-
scing argon bubble as a function of time. Filled circles and squares
are experimental data for 20°C and 34°C water, respectively. Solid
lines and dashed lines are calculated results for 20°C and 34°C water,
respectively. (b) Curves are calculated results, which show the
number of vapor molecule as a function of time. Since the diffusion
of argon into or out the bubble is negligible, atomic number of argon
is unchanged.
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Figure 2 Light emission intensity of an argon bubble as a function
of water temperature. Symbol o represents experimental data''”!, +
calculation without considering chemical reaction, X with consi-
dering chemical reaction.
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Figure 3 (a) Calculated spectrum of single argon bubble at 20°C water where curves A to C in turn correspond to increase of the driving
acoustic pressure; (b) distribution of temperature inside the bubble as it gets to its minimum size corresponding to case (a); (c) corresponding
pressure.
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Figure 4 (a) Calculated spectrum of single argon bubble at 85% sulfuric acid where curves A to D in turn correspond to increase of the driving acoustic

pressure; (b) distribution of temperature inside the bubble as it gets to its minimum size corresponding to case (a); (c) corresponding pressure.
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Figure 5 Curves of shape instability of an argon bubble in water.
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Solid and dashed lines are calculated results (corresponding to two

different approximations of diffusion coefficient and thermal

conductivity of the gas mixture, respectively), where dp,=1.1x107 Pa,
hollowed squares are experimental data'®®.
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Mechanism of cavitation bubble luminescence

AN Yu'

Department of physics, Tsinghua University, Beijing 100084, China

We introduced briefly the main progress in the research of single bubble sonoluminescence, and summarized our
theoretical calculation research of this topic. Solving the equations of fluid mechanics, we performed the full
numerical calculation. We found that the mechanism of the cavitation bubble luminescence is high temperature, high
pressure and high density gas light emission. Corresponding to the temperature approached inside the bubble,
sometimes atomic or molecular line emission process dominates and sometimes the continuum contributes the most.
With the research of single bubble shape instability, we found that it is the perturbation of spherical asymmetry of the
driving acoustic pressure results in its upper threshold.
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