New results on the collision issue
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In this talk, I will consider the coupled system modelling the motion of
solid bodies inside a container filled with an incompressible viscous fluid. The
motion of the fluid is governed by the incompressible Navier Stokes equations
and the motion of the solid bodies are computed by integrating the Newton
laws of solid dynamics. The interactions between the two species are fixed
by assuming that the fluid does not slip on boundaries and that only the
fluid forces act on the solid bodies. This yields a coupled system of partial
differential equations (for the fluid) and ordinary differential equations (for
the solid bodies).

Such coupled systems have been thoroughly studied since the late 90’s.
First analysis show that classical well-posedness results for the fluid equation
(namely the incompressible Navier Stokes equations) extend to this coupled
system as long as no collision between the solid bodies and/or between one
body and the container boundaries occurs. This raises the collision issue :
"Are such collisions possible 7" This issue is tackled first in simplified context
where the geometry of contact is easily parametrized. We refer to [Hill4] for
a review on the Cauchy theory and the analysis of collision issue.

In this talk, I will recall the main mechanism and analytical tools en-
abling to discuss the collision issue. I shall present then new results extending
the previous analysis to more general geometries : several spherical bodies
moving in an unbounded fluid and a smooth convex body moving in an
unbounded 2D channel.
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