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Determination of the upper boundary in the energy distribution
involved in the collapse of sonoluminescing bubbles
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Multibubble sonoluminescence (MBSL) spectra of 95− 98% H2SO4 solutions containing noble gas consist of
a continuum which extends from ˜250 to ˜1000 nm. For λ < 250 nm, there is no observable emission. With
Kr or Xe as the dissolved gas, small-intensity lines are observed in the 700 - 950 nm wavelength range. By
comparison with appropriate lamps, we attributed them to Kr[4s24p55p1 − 4s24p55s1] and Xe[5s25p56p1 −
5s25p56s1] electronic transitions. This means that energy levels of 11.3-12.1 eV are populated in the case
of Kr and ˜9.9 eV in the case of Xe. When Ar is the dissolved gas, no Ar lines (which would involve a
populating in 3s23p54p1 levels characterized by energies of 12.9-13.3 eV) are observed. Given the absence
of emission below 250 nm, these observations show that the upper boundary in the distribution of energu
released to the intracavity medium upon the collapse of sonoluminescing bubbles is ˜12 eV. These observations
enable to understand the reason of the absence of the hydrogen ’Balmer’ series in water MBSL. Indeed,
transitions leading to Hα (656.28 nm), Hβ (436.13 nm), Hγ (434.05 nm) and Hδ (410.37 nm) lines requires
H → H∗ electronic excitations over a range of 12.10-13.11 eV. Moreover, the absence (or negligible) emission
below 250 nm discards thermal or plasma origins for MBSL. The ˜12 eV upper boundary in the energy
distribution associated with the collapse of sonoluminescing bubbles indicates that MBSL spectra are mainly
molecular.
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