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Bifurcation analysis of a 2D rigid circular cylinder interacting
dynamically with a point vortex in the absence of circulation
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We consider the dynamics of a system that consists of a circular cylinder interacting with a
vortex filament parallel to the cylinder’s element in an unbounded volume of ideal fluid. The fluid
is assumed to be incompressible and at rest at infinity. The governing equations were first obtained
in [1], while the Hamiltonian form of the equations and their Liouville integrability was established
in [2]. In the gravity field this system was studied in [3] where it was shown to exhibit chaotical
behavior and therefore be no longer integrable.

The paper [4] addresses the topology of the integrable system (a cylinder plus a single vortex).
The fluid’s circulation about the cylinder was assumed to be different from zero. However, it was
specially noted that the case of zero circulation needs a thorough separate treatment.

Thus, this contribution is devoted to the case of zero circulation. We have obtained new intrigu-
ing invariant relations, built up the bifurcation diagram and explored bifurcations of the Liouville
tori.
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