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Introduction: Due to their frequency and energetics, impacts 
have often been invoked as possible sources of heating in 
planetesimals [1,2].  In fact, impact melts have been identified in 
a number of chondritic meteorites, demonstrating that such ener-
getic events did take place on meteorite parent bodies.  Whether 
such events contributed significantly beyond localized heating of 
such bodies remains controversial.  Keil et al. [3] presented SPH 
simulations that showed that the temperature increase in a 
planetesimal after an impact would be small, and thus these 
events were not important in thermal metamorphism or igneous 
processes.  However, we recently reported that the temperatures 
of heated material could have been much greater than previously 
realized due to the high porosity of young planetesimals [4,5].  
How significantly these increased temperatures affect the thermal 
evolution of a planetesimal remains to be determined. 

Methods:  We have modeled a series of collisions between 
planetesimals of different volume ratios and at different veloci-
ties using the iSALE hydrocode.  Taking the results of these 
simulations, which give the post-impact temperatures throughout 
a planetesimal, we solve the two-dimensional heat equation using 
a finite-volume scheme on a cylindrical grid.  A radiative bound-
ary condition is used at the planetesimal surface. 

Results:  The highest temperatures reached in a post-impact 
planetesimal range from a few hundred Kelvin above ambient to 
well above the liquidus of the planetesimal materials.  However, 
modest parameter choices, such as an impact between 50% po-
rous planetesimals with a volume ratio of 1000:1 at a velocity of 
5 km/s, produce peak temperatures of ~1500 K at the floor of the 
resulting crater with temperatures decreasing monotonically over 
a distance equal to roughly half the diameter of the impacting 
body.  The thermal energy then diffuses through the surviving 
planetesimal before being radiated away at the surface.  The 
cooling rates of the heated material depend sensitively on the 
actual size of the planetesimal and the amount of porous regolith 
above the crater that develops from mass wasting and accretion 
of fine-grained dust.  These cooling rates range from ~10-104 
K/Myr. 

Discussion:  Impacts between planetesimals would have 
been frequent and energetic events during the first few million 
years in the history of the solar system.  Such events could have 
left an imprint in the thermal evolution of primitive bodies, such 
as the parent bodies of the chondritic meteorites.  The resulting 
heating and cooling can be similar to that inferred for the chon-
drites classified as petrologic types 4 and 5.  Type 6 thermal his-
tories can be achieved but, so far, only under very particular cir-
cumstances. 
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