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In this talk, I will present some new results concerning the inertial motion of a system S constituted by a rigid body

with an interior cavity entirely filled with a viscous incompressible fluid. Navier boundary conditions are imposed on the

cavity surface. Under these conditions, the fluid normal velocity is zero, whereas the slip velocity is proportional to the

shear stress on the solid boundary. Equilibria of the coupled system are characterized by permanent rotations (rotations

with constant angular velocity around the central axes of inertia) of S with the fluid at a relative rest with respect to the

solid. We show that equilibria associated with the largest moment of inertia are asymptotically (exponentially) stable,

whereas all other equilibria are unstable in an appropriate topology. For what concerns the time-dependent problem, the

existence of (weak and strong) solutions and their long-time behavior will be discussed. We prove that every Leray-Hopf

weak solution converges to an equilibrium at an exponential rate for every fluid-solid configuration. The fluid relative

velocity, in particular, converges exponentially to zero as time approaches infinity in the topology of H2α
q with α ∈ [0, 1)

and q ∈ (1, 6). (Received August 30, 2018)
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