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ABSTRACT —The motion of a small particle in a turbulent flow is complicated by the fact that its inertia causes it
to be "centrifuged" out of vortical regions of the flow and to collect in the high-strain regions between the vortices.
This phenomenon, sometimes called "preferential concentration," affects a broad range of aerosol processes such as
particle sedimentation and particle collisions. Preferential concentration has been hypothesized to play an important
role in accelerating the evolution of clouds in the atmosphere, and in creating the conditions necessary for planets
and the solar system to form from the initially homogeneous matter of the early universe. In this talk, I will pres-
ent results from direct numerical simulations (DNS) and experimental measurements performed by collaborators at
Cornell (Prof. Warhaft's group) and SUNY-Buffalo (Prof. Meng's group). I will discuss some of the challenges as-
sociated with making meaningful comparisons between DNS and experiments. I will also show how both empirical
perspectives of the phenomenon are informing a new theory of particle clustering. As with most turbulent phenom-
ena, the single greatest challenge is in understanding its scaling with Reynolds number.
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