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Abstract

The development of single mode Rayleigh-Taylor (RT) instability, consists of three different stages, described as the linear, free fall and terminal velocity regimes. This instability and its three regimes have been studied in detail.  The central result of this talk is the discovery of a fourth regime of oscillatory or nonuniform behavior after an apparent terminal velocity has been reached, especially for fluids whose density constrast is not too large. This result is based on numerical investigation by the Front Tracking method.  The discovery documented here requires a modification to common beliefs regarding the late time evolution of a single mode disturbance. After a short time period of spike (bubble) pseudo terminal velocity plateau, the velocity resumes its increase reaches a new peak, and then decreases.  The overall velocity development is sensitive to the Atwood number of the fluids.

We show a relation between the spike (bubble) velocity and the tip curvature evolution. A linear relation between the spike (bubble) velocity and a pressure difference at the tips is also found. This pressure difference is the difference between the pressure at the spike (bubble) tip and the ambient pressure at the tip. The pressure difference reflects the pressure gradient at the tip. Numerical evidence shows that the pressure difference is strongly correlated to the spike (bubble) velocity development. The purpose of this work is to report these newly observed phenomena.
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