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Hydrodynamic interactions in suspensions of anisotropidigles sedimenting under gravity result in
a concentration instability, by which particles aggregate dense clusters surrounded by clarified fluid.
While experiments suggest that the instability selectsitefimavenumber corresponding to a typical clus-
ter size in bounded systems [1], a linear stability analj2jsand periodic simulations [3] both predict a
maximum growth rate at zero wavenumber. In the present werkse numerical simulations and theory to
investigate the wavenumber selection process of the iifistabh bounded systems.

First we develop an efficient method based on a point-pardgproximation, which allows the sim-
ulation of full-scale suspensions of up to 500,000 sphatqgi@rticles in both periodic and slip boundary
conditions [4], where the latter are used to qualitativelgroduce the effects of container walls. The salient
features of the instability are adequately captured, arddhmation of inhomogeneities is shown to be
closely linked to the velocity fluctuations in the suspendiuid. In particular, the simulations suggest that
the presence of horizontal container walls is necessarg feavenumber selection to be observed, as they
lead to a decay of the initial large-scale velocity fluctoas that otherwise dominate the flow in periodic
systems. The sedimentation in finite containers is alscacierized by a strong vertical stratification, both
at the interface with the clear fluid and inside the bulk ofsbhspension.

To elucidate the mechanism for the wavenumber selectioerees in the simulations, we revisit the lin-
ear stability analysis of Koch and Shagfeh [2] by includihg ¢ffects of a stable vertical density gradient and
of hydrodynamic center-of-mass diffusion. The analysmnghthat the growth rates for the concentration
fluctuations are damped at low wavenumbers by stratificatimhat high wavenumbers by center-of-mass
diffusion, resulting in a maximum growth rate at a finite wiaamnber. A scaling for the dependence of the
typical cluster size on the vertical density gradient andh@nvolume fraction is inferred, and is compared
to simulation results in stratified suspensions. In the cdgritially homogeneous suspensions, it is ar-
gued that the vertical stratification that is observed teetigyin the simulations therefore provides a likely
mechanism for the wavenumber selection.
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