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The link between a complex fluid rheology, the acoustics of a bubble bursting at 
its surface, and the geometry of the bubble is investigated experimentally. In our 
experimental setup, a bubble rises up in a non-newtonian fluid (polymer), reaches 
the free surface and bursts. A fast camera images the event and the sound is 
recorded. We note the emission of two successive, well-defined, frequencies: 
during a short time (~10 ms), we measure a high frequency (~3 kHz), followed by 
a low frequency (~20 Hz). First, the rapid breaking of the film that separates the 
bubble from the outside atmosphere excites the resonator formed by the walls of 
the bubble, which do not deform at short times because of the fluid elasticity. As a 
consequence, the high frequency is constant, depends on the rheological 
properties of the fluid only through the shape of the walls, and decreases when the 
volume of the bubble is increased. The radiated energy depends drastically on the 
ratio of the duration of the pressure drop, associated with the opening of the 
bubble, to the period of the oscillator. Afterwards, the walls of the bubble 
collapse, leading to an oscillation of the free surface, which does not extend to the 
walls of the container. As a consequence, the low frequency does not depend on 
the size of the system and is governed by the characteristics of the fluid and the 
bubble size only. Thus, both the low and high frequencies are likely to provide 
interesting informations about the rheological properties of the fluid and the 
geometry of the bubble or the resonant conduit. This might provide informations 
on the rheology of lava, the inside structure of the volcano, and the energy 
distribution in the system. 
 


