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Stability of an interface of velocity discontinuity in a compressible fluid by
approach of topological vorticity dynamics

Fukumoto, Yasuhide
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For an incompressible fluid, a surface of tangential velocity discontinuity
necessarily goes through the Kelvin-Helmholtz instability (KHI), by which wavy deformation develops.
The growth rate is proportional to the tangential-velocity difference. Compressibility acts to
weaken the KHI, and when the Mach number of the tangential velocity difference exceeds v 8, the KHI
subsides down. The effects of the gravity and surface tension on the KHI of a compressible gas are
investigated. When the upper fluid is lighter, gravity acts as a stabilizing force, but both gravity
and surface tension cause the KHI which otherwise is stabilized by compressibility effect. There is
a mathematical analogy between compressible flows and incompressible shallow water flows. For the

latter, gravity waves correspond to sound waves. New instabilities are found for the effect of depth
differences and for a shear flow of finite width.
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