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Introduction: Within a few tens of million years, the micron-

sized dust grains in a protoplanetary nebula grow to planet-sized 
bodies, which is assumed to be throughout due to collisions of solid 
bodies. In the early stages of planetesimal accretion, size-dependent 
gas drag results in gentle relative velocities and surface forces allow 
small dust grains to stick in collisions and grow to cm-sized 
agglomerates [1]. At later stages, when bodies have reached sizes of 
kilometer, gravity will takeover and ensure growth. However, at 
intermediate sizes range, sticking is not well understood. As 
collision velocities increase with increasing particle size, 
fragmentation of colliding bodies occurs rather than growth. It has 
been suggested that nebular gas flow may return ejected dust grains 
to a growing body, and after one ore more bounces the particles can 
stick to the surface due to a reduced collision velocity [2,3]. We 
attempt to investigate the importance of this aerodynamical 
accretion for planetesimal growth with the aid of a simple Monte-
Carlo model. 

Computational Model: We assume a centrally condensed, 
rotating solar nebula in hydrostatic equilibrium, which contains a 
distribution of spherical solid bodies that range from cm to 
maximum km sizes. Drag forces cause solid bodies to spiral inward 
with a velocity depending on their size and geometry [4]. As a 
consequence, collisions between these proto-planetesimals occur. 
We describe the collisional evolution of the largest body in the 
population as a function of it's initial size and distance to the central 
star. We apply a model of the outcome of collisions that includes 
either an elastic rebound, a cratering or a catastrophic disruption of 
one or both bodies depending upon collision parameters and 
material properties. The trajectories of individual ejected fragments 
are calculated, whereby the gravitational force of the parent body 
and the drag force from the nebular gas flow are considered (Fig.1). 
Depending on the hydrodynamic regime, we apply different types of 
flows past the parent body. We compute the net erosion or accretion 
as a function of initial conditions  and model parameters using a 
statistical approach in which several 100'000 impacts are simulated. 

Results: Simulations indicate a strong dependence on the type 
of gas flow. A laminar flow past the parent body carries away most 
of the fragments and inhibits the growth of a proto-planetesimal, 
whereas a molecular flow or certain turbulent flows may yield 
growth for some parent body sizes. Model results are also strongly 
influenced by the outcome of collisions. 

FIG. 1. 
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