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In this talk, I will discuss two problems: 1. Secondary Kelvin
Helmholtz instabilities and 2. Anti-bubbles.

Kelvin Helmholtz and Rayleigh Taylor instabilities are two important
primary instabilities seen in variable-density flows. Surface tension
has a stabilizing effect on these instabilities [1]. Earlier studies [2, 3]
have shown the presence of secondary instabilities at high-density
contrasts. Using linear stability analysis we show that the surface
tension stabilizes secondary Kelvin-Helmholtz instabilities. We
compare our linear stability results against high-resolution direct
numerical simulations.

Anti-bubbles, which have a shell of low-density fluid surrounding
high-density fluids rise due to buoyancy. These anti-bubbles when
punctured at the bottom form a rim of low-density fluid which
retracts. Using high resolution direct numerical simulations we show
the effect of the Bond number on the retraction velocity of the rim,
which is in agreement with the theory [4].
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