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Shock wave adventures:
A look into using shock waves to focus energy
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A shock wave is a thin discontinuous region over which fluid properties abruptly change from one
state to another. Shock wave focusing occurs frequently both in nature and in a variety of man-
made applications. It takes place when a shock wave propagates through a non-uniform or moving
media, reflects from curved surfaces or through reflections with other shock waves. Extreme
conditions created at the focal region - resulting in very high pressures and temperatures - can be
either beneficial as in the case of shock wave lithotripsy or inertial confinement fusion or
detrimental as in the case of superbooms (a type of sonic boom). As the shock wave emerges from
the focal region, after the shock focusing event, the shape of the shock is often fundamentally
altered. Therefore, a deeper understanding of the shock focusing process, and how to control it, is
critical to fully understand its consequences and how to best enhance or mitigate it as needed
depending on the application at hand. In this talk I will introduce our newest experimental setup
that has the capability to produce multiple simultaneous shock waves in two or three dimensions
with a turn around time between consecutive experiments that is under two minutes. Ultra high-
speed photography coupled with schlieren techniqueshare used to probe the shock dynamic
events, and in particular, the transition from regular to irregular reflections. I will also comment
on our numerical simulations on shock wave focusing performed using geometrical shock
dynamics.
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