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Two fluids are considered Rayleigh-Taylor unstable when the more dense fluid is suspended above
the less dense fluid in the presence of a gravitational like accelerative force. When a perturbation is
applied to the interface between the two, they begin mixing as the light fluid rises and the heavy fluid
drops. The extension of this to the compressible regime leads to the densities of the fluids to not be
constant, but instead the molar mass is used to define the weights. At the interface, a density jump
still occurs, but away from the interface the densities can vary in a variety of ways. This research
investigates the effects of these density changes by imposing an initial background stratification
before the initial perturbation is applied. Isothermal, isentropic, and isopycnic initial conditions are
imposed for small molar mass differences and the growth of the perturbations are studied through the
use of the Parallel Adaptive Wavelet Collocation Method. Strong non-linear interactions lead to the
growth and destruction of complex vortical fields resulting in the initial suppression of the instability in
all cases. For the isothermal case, this leads to a complete suppression at moderate to high Mach
numbers, but for the isentropic and isopycnic case, this initial suppression is overcome and an
increased acceleration occurs that grows with the Mach number. To further investigate these
interactions, the vorticity transport equation is investigated and modified to give insights into the
effects background stratification and fluctuating terms. In addition to this, a comparison is drawn to
the simplified case of vortex pairs and rings propagating in the same stratifications. All of these
interactions and discoveries have strong implications for understanding the physics governing
engineering scenarios such as fuel capsules in inertial confinement fusion, flame front propagation in
supernovae, and the mixing of fuels in some specialized burners.
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