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Introduction: Asteroid Vesta is dominated by the 

crater scar left by a large, late collision. With respect to 
the body’s size, the giant Rheasilvia impact basin [1] is 
among the largest impact feature that has been ob-
served to date [2]. Recent simulations ([3],[4]) of the 
Rheasilvia impact have used 2D and 3D hydrocodes 
with various models of interior rheology to best match 
the observations. The 3D model by [4] includes pre-
impact rotation, which we have proposed would lead to 
unusual-looking topographic structures on the asteroid, 
for instance double-folded ejecta flaps. It also predicts 
that giant Rheasilvia basin produced ejecta across 
much of Vesta. 

Dawn VIR spectral maps of Vesta [5]  indicate that 
almost all of the surface materials exhibit howardite-
like spectra. However, some units are enriched in dio-
genite and are interpreted to have been excavated from 
deep crustal levels by the formation of the Rheasilvia 
basin [6], while the eucrite-enriched howardite unites 
come from more shallow levels. 

Method: Using the results of our 3D simulations 
[4] of the Rheasilvia impact, we investigate the relation 
between Vesta's internal structure (crustal layers) and 
the post-impact distribution of the different materials 
on the surface. For this, we use different crustal models  
and produce compositional maps of the surface of 
Vesta (see Figure 1). Comparisons to the new data 
from Dawn will allow us to put constraints on Vesta’s 
internal structure and composition.  

Structure models: We test the following structural 
models:  
• Model A) Olivine-rich: 0-26 km eucrites, 26-40 

km diogenites, > 40 km Olivine-lithology.   
• Model B) Olivine poor: 0-40 km eucrites, 40-80 

km diogenites, > 80 km Olivine-lithology.   
• Model C)  0-10 km eucrites, 10-60 km eucrites 

with randomly disposed intrusions of diogenites. 
Our preliminary results indicate that Vesta has a struc-
ture more likely similar to model C). 

 
Figure 1: Post-impact distribution of the different 
crustal layers on the surface of Vesta. The initial struc-
ture is indicated in the top left panel. The surface of 
Vesta  is shown from the top (southern hemisphere) 
and from two opposite sides. To produce the composi-
tional maps we used the results of a simulation of a 45 
degree impact of a 50 km diameter projectile in a rotat-
ing Vesta [4]. 
 

Further impact simulations: The results from the 
modeling of the Rheasilvia impact crater formation by 
[3] demonstrate the possibility that the projectile may 
be larger than what we previously used in our model-
ing study [4]. We will explore this possibility by per-
forming new 3D simulations with larger projectiles. 
Here, we will also investigate different models of the 
pre-impact properties of Vesta (solid vs. granular; 
structure, shape, etc.). Initial results of this study will 
be presented.  
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