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Experiments on the Richtmyer-Meshkof Instability
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Experiments have been performed measuring the time development of shock-wave
induced turbulent mixing between two gases initially separated by a thin membrane. The
membrane was shaped so that the initial boundary was approximately sinusoidal. Exper-
iments were performed for different wavelengths and amplitudes of the initial sine wave.
The experiments were repeated for different pairs of gases. Experiments were also per-
formed with air on both sides of the membrane in order to determine the effect of the
membrane on the results. It was found that growth due to the Richtmyer-Meshkov effect
can be separated from membrane effects when the initial amplitude of the perturbation is
sufficiently large.

Bubbles and spikes were measured separately in both the linear and non-linear growth
regimes. The experimental results were compared with no adjustable parameters with
calculations based on a potential flow model [1] which describes the linear, early non-
linear and late asymptotic behavior of the bubbles. The spike behavior was deduced by
considering a simplified drag term [2]. Good agreement was found between experiment
and theory.In addition the experimental results of Aleshin et al. [3] were compared to the
theory. Here, too, good agreement was achieved.

In addition to the single-sinusoidal-mode experiments, two-mode experiments were
performed and analyzed. Bubble competition was identified for the first time in shock-
tube experiments. A comparison has been made between the experimental results of the
bubble competition, which determines the front evolution, and theoretical calculations.
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