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Introduction: Impacts between planetesimals were common 
in the early Solar System. In some cases, these collisions were 
energetic enough to cause significant changes to the planetesimal 
materials; evidence for shock metamorphism, alteration, and 
melting are found in meteorites. While short-lived radionuclides 
(26Al) can account for most of the heating observed in the 
meteoritic record, hypervelocity impacts have also been invoked 
as a possible heat source [1-3]. Planetesimals are thought to have 
formed through low velocity accretionary collisions of smaller 
bodies [4-6], a process which is expected to have created 
planetesimals with significant pore space; a recent observational 
study supports this theory [7]. Numerical modeling has shown 
that localized heating in porous planetesimals could be higher 
than previously realized [8]. Here we quantify the post-impact 
cooling of a planetesimal and compare the thermal evolution to 
that inferred for primitive meteorites [9,10]. 

Modeling: We simulate hypervelocity planetesimal 
collisions using the iSALE hydrocode [11,12] for a range of 
planetesimal impact scenarios: parameters invesitigated include 
porosity, impact velocity, target and impactor sizes and impact 
angle. A recent addition to the iSALE model is a self-gravity 
algorithm [13-15], allowing simulations to extend to later times 
than in [8]. After the resulting planetesimal has relaxed to its 
final shape, the density, porosity and temperature structure is 
extracted from the hydrocode model. This information is passed 
into a finite volume thermal evolution model to track the 
redistribution and loss of the deposited impact energy, allowing 
us to determine the cooling rates throughout the planetesimal. 
The thermal model solves the heat diffusion equation and 
accounts for the porosity of the material by altering the thermal 
diffusivity according to [16]. 

Results: We find peak temperatures of 700-1500 K and 
cooling rates in the range 0.1-100K/Myr are easily achieved.  
These values are consistent with those inferred from chondritic 
meteorites [10]. Cooling rates for initially porous material are 
lower than for fully consolidated bodies–for a 50% porous parent 
body that was impacted at 4km/s, cooling rates are ~1K/Myr, but 
in an equivalent collision into a non-porous parent body, cooling 
rates are typically > 10K/Myr. We are determining the full range 
of thermal histories that would be achieved in collisions and will 
present results from our full parameter study, and a comparison 
with the predictions of recent radiogenic thermal models [17]. 
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