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Introduction: Impacts between porous planetesimals with 
velocities high enough to generate a shock wave may have con-
tributed to the heating of meteorite parent bodies [e.g. 1, 2, 3, 4]. 
Numerical modeling has quantified the effects of initial condi-
tions (porosity and temperature), relative body size, and relative 
collision velocity on heating during planetesimal collisions [5]. 
For impacts with a small impactor-to-target mass ratio (Mi < 
0.1Mt), heating is local to the impact site. For larger impactors 
(Mi > 0.1Mt), heating on a global scale is possible, but in this 
case the impact disrupts the parent body.  

Method: We quantify the cumulative impact heating on a 
parent body in the first 10 Myrs of Solar System evolution. Using 
the results of hydrocode simulations of heating in individual 
planetesimal collisions [5], we calculate the mass of material 
heated and the peak temperature reached throughout a target 
body when a population of impactors strikes its surface. Targets 
are followed until 10 Myrs of model time elapses or the parent 
body is disrupted. We use the disruption criteria of Jutzi et al. [6] 
with velocity scaling from Holsapple [7] to determine when a 
catastrophic collision occurs. The velocity- and size-frequency 
distributions of impactors evolve through time, according to the 
results of N-body planetesimal collisional evolution simulations 
[8]. The average (and extremes) of many thousands of model it-
erations are then calculated to examine the possible and most 
likely outcomes of cumulative impact heating for meteorite par-
ent bodies.  

Results: Assuming an initial planetesimal population of one 
thousand times the mass of the present day asteroid belt, ap-
proximately 14% of parent bodies are disrupted in 10 Myrs. In 
four out of every five of these disruptive collisions, at least 10% 
of the disrupted body is heated to the solidus. Of those parent 
bodies not disrupted in the first 10 million years, half will experi-
ence at least 1% of their mass heated to the solidus. The majority 
of this heating is done during a few large impacts close to the 
disruption threshold. 

Conclusions: Since the majority of heating is achieved dur-
ing several large sub-catastrophic to catastrophic collisions, the 
amount of heat generation is strongly dependant on the disruption 
criteria and the probability of a large impactor colliding with the 
parent body. The location of the heated material after such an 
impact is key to understanding parent body thermal evolution. To 
investigate this further, we will present detailed hydrocode mod-
eling of the heating during these significant events. 
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