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Theoretical studies on wave over-reflection from a supersonic flow (i.e. reflection with amplification) were begun half a century back. The whole bulk of analytical and computational data accumulated by today predicts the effect to play an essential role in important applications and natural phenomena. The contributions from the over-reflection to the processes of destabilisation and turbulization of supersonic jets (aerodynamics) and accretion disks (astrophysics) are to be of principal importance. The theoretical predictions, however, have not yet been gained by direct experimental verification: neither the instability based on the over-reflection, nor the over-reflection on its own has ever been observed experimentally.

The report presents results of the first research on the instability of an annular supersonic shear in laboratory simulations on free-surface shallow water (the role of sound speed plays velocity of characteristic waves on shallow water with the shear provided by differential rotation of the bottom). The consideration focuses upon the distinctive features of the structures that are generated by the instability, appearing as perturbations of shallow-water surface density. The features of the structures observed are compared with those predicted by an originally developed linear theory. The structures are also well interpreted as a superposition of Huygens fronts multiply over-reflected from the shear.
1

