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A gas bubble in a fluid can concentrate the energy density 
of a sound wave by 12 orders of magnitude to create pico-
second flashes of light that originate in a dense strongly 
coupled plasma. An abiding question is: what are the limits 
of energy focusing that can be realized with sonolumines-
cence? Our attempt at an answer involves a multi-scale 
simulation of an imploding bubble. The fluid must be de-
scribed by compressible fluid mechanics as the velocity of 
implosion exceeds Mach 1. The gas containing fluid cavity 
is described by molecular dynamics as the gradients of 
temperature and velocity can be very steep. The available 
energy per atom matches the measured emissivity and 
temperature, provided the ionization energy is much lower 
than current theories. Application of compressed ultrafast 
photography to laser breakdown of dense gases reveals a 
consistent requirement on the large reduction of the ioni-
zation potential in these plasmas. Our multiscale analysis 
allows predictions for regions of parameter space where 
energy density concentration is substantially larger. 
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