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Abstract:

I will present recent results on the analytic description of the waves generated by a
two-dimensional supersonic flow of a superfluid past a large slender obstacle [1]. If
the speed of the oncoming flow is sufficiently high, the generated wave pattern in each
half-plane generally represents a combination of two steady oblique dispersive shock
waves (DSWs) having contrasting asymptotic properties. The front DSW transforms
into a linear Kelvin-Bogoliubov “ship-wave” [2] at sufficiently large distances from
the obstacle, while the rear one assumes the form of a “fan” of convectively stable
oblique dark solitons [3], [4]. Detailed modulation description of the generated waves
is obtained in the hypersonic approximation when the original 2+0 boundary problem
for the nonlinear Schrödinger equation (defocussing) can be asymptotically reduced
to a 1+1 dispersive piston problem [5], [6]. The analytic results are supported by full
2D unsteady numerical simulations.
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