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In circumstellar environments, fluid drag between the gas main disc and the dust sub-disc results in the accretion of disc solids, which would otherwise
be available as material to form planets. This problem can be partially alleviated by collective dust-agglomerate drag effects whereby clustered particles
assist one another in overcoming fluid drag, leading to a streaming instability (Sl) and resulting in local density enhancements [1, 2, 3]. The Sl can
therefore potentially assist macroscopic bodies in overcoming growth barriers [4, 5] in the ~1m regime en route to planetesimal formation. We study
the vertical settling of spherical dust particles in a low-pressure laboratory flow, in order to check the expectation that Sl will develop. We supplement
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Simulations: Density-Vel

Transport and Settling of Disc Solic
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the experiments with simulations using a two-fluid approach and conditions that reflect the laboratory setup.

In the classical view of planetestmal formation,
' solids must settle near the disc mid plane in or-

@ der to enhance the density of solids such that a

gravitational instability can occur [6]. Our studies
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Summary and O

The experiments consist of a laminar, particle-laden flow,
analogous to the quiescent mid plane around 1-10 AU
or inter-eddy regions in protoplanetary discs. 2-D imag-
iIng shows evidence for small-scale, local density enhance-
ments, by ~5, for particles coupled to the flow. Larger num-
bers of statistics must be collected to verify this behaviour
and 3-D Lagrangian particle tracking [9] will be used to as-
sess whether any such density enhancements are corre-
lated with the relative gas-particle velocities.
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