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In problems ranging from cavitation erosion to liquid fuel atomization in high-speed propulsion systems,
compressible flow features such as shock and rarefaction waves interact with gas-liquid interfaces. The
extension of shock capturing, the established numerical approach to accurately represent shock waves,
1s not straightforward for compressible gas-liquid flows. We present a interface-capturing approach
capable of accurately and robustly representing shock waves and high-density-ratio material interfaces
(including solids), without generating spurious pressure or temperature errors at material discontinuities.
Our spatial scheme is high-order accurate in smooth regions and nominally non-dissipative in that high-
order discontinuity capturing is applied only at sharp gradients detected by a discontinuity sensor. We
use this approach to investigate the basic flow physics of gas bubble collapse near solid surfaces and the
break up of liquid droplets by the passage of a shock wave. We identify various means of structural
damage produced by cavitation bubbles or liquid droplets by investigating the bubble/droplet dynamics,

and the shock waves and heat transfer thereby produced. We show that the high temperatures produced

by collapsing bubbles may play a role on damage to soft materials (e.g., elastomeric coatings).
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