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Angioletta   was  awarded  David Bates 
Medal: “In recognition of her important 
and wide ranging work in planetary 
sciences and Solar System formation, and 
her leading role in the development of 
space infrared instrumentation for 
planetary exploration” 

First DAWN meeting: Washington, 
11 settembre 2001 

Dawn's goal is to 
characterize the conditions 
and processes of the solar 
system's earliest epoch. 



Dawn Objectives  
• Dawn focuses on two of the first bodies formed in 

the solar system, the surviving protoplanets, Ceres 
and Vesta 

• These bodies are complementary: 

– Ceres has a very primitive surface, water-bearing 
minerals, and possibly a very weak atmosphere and frost.  

– Vesta was supposed to be  a dry, differentiated body  
(core, mantle and crust) whose surface has been 
resurfaced by basaltic lava possibly possessing an early 
magma ocean like the Moon.  

– Vesta is the oldest  body  of the solar system 

 

 



 



Mission Status 

• Dawn acquired Vesta 
data from June 2011 
to August 2012, at 
different altitudes 

• It is now in its way to 
Ceres, where it will 
arrive during the  
summer 2014 



Vesta VIR data   

•N. of spectra: 
3.7 million 

•Nominal 
resolution:  
0.7 km 
 

• Spectral range 0.25-5.1 
micron 

• 864 spectral channels 

• Spatial resolution from 
1.3 km  to 70 m 

• >20.000.000 spectra  

Pixel scale=~ 700 m Pixel scale=~ 200 m 



MAIN RESULTS 

6 papers in Science, May 11th, 2012 

2 papers in Science, October 16th, 2012 

1 paper in ApJLett,  October 20th, 2012 

2 papers in Nature, November 1st, 2012 



• Vesta is a small planet 

• Dawn observations reveal  two  
giant basins  at Vesta’s south pole, 
whose excavation was sufficient to 
produce Vesta-family asteroids 
(Vestoids) and HED meteorites. 

• VIR mineralogy of the surface 
reflects the composition of the HED 
meteorites, confirming the 
formation of Vesta’s crust by melting 
of a chondritic parent body.  

• Vesta’s mass, volume, and 
gravitational field are consistent 
with an Iron  core . 

• Dawn's results confirm predictions 
that Vesta differentiated and 
support its identification as the 
parent body of the HEDs. 
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Vesta’s geology displays 
morphological features 

characteristic of the Moon and 
terrestrial planets as well as those 
of other asteroids, underscoring 

Vesta’s unique role as a 
transitional solar system body. 



     Vesta Collisional History 

 

• Vesta accreted within the first 
few million years after the 
formation of the earliest solar 
system solids.  

• Results show that  Vesta’s 
cratering record has a strong 
north-south dichotomy.  

• Vesta’s northern heavily 
cratered terrains retain much 
of their earliest history.  

• The southern hemisphere 
was reset, however, by two 
major collisions in more 
recent times.  

 



 

Both basins are unexpectedly 
young, roughly 1 to 2 billion years, 
and their formation substantially 
reset Vestan geology  

They excavated  older 
compositionally 
heterogeneous crustal 
material that created 
the Vestoids and HED 
meteorites 



The lithologic distribution indicates a 
deeper diogenitic crust, exposed after 
excavation by the impact that formed 
Rheasilvia, and an upper eucritic crust. 
 
This is broadly consistent with magma-
ocean models, but spectral variability 
highlights local variations, which 
suggests that the crust can be a 
complex assemblage of eucritic basalts 
and pyroxene cumulates.  



1.9 µm band center distribution 
Blue diogenite  – Yellow eucrite  

 

De Sanctis et al., Science,   2012 

Vesta mineralogy indicates a complex magmatic evolution 
that led to a differentiated crust and mantle. 



Local stratigraphy 

• Clear different material exposed on 
the slopes   

• Lithological  differences in the 
stratigraphy   

• The scale of spectral variation 
indicates that Vesta’s crust is 
compositionally variable at scales 
from a few hundred meters to tens 
of km  

 

RheaSilvia  rim 

Violet: deeper band depths 
Green : shallower band 
depths 
 



Vesta is dominated by 
pyroxenes absorption  
but also some other 

bands are  recognized 
in the Vesta spectra  

OH band detected  by VIR on Vesta  



• The  Vestan OH distribution reveals that an important  
primordial process  played a role in the terrestrial 
planets evolution in the early stages of the solar 
system.   

• This process could have  also provided a way to 
transport organic compounds and water to main belt 
asteroids and  terrestrial planets.  

 

• The uneven distribution 
of hydrated mineral 
phases is unexpected 
and indicates ancient 
processes that differ 
from those responsible 
for OH on the Moon.   

• The origin of most of 
the OH on Vesta is 
likely primordial 
material due to OH-
bearing low-velocity 
impactors.  

 

 

VIR data can be used to constrain 
when water was delivered on Earth 



  

Other evidences 
for the presence 
of volatiles on 
Vesta  



“Distinctive space weathering on Vesta from 
regolith mixing processes” has been scheduled for 
publication in Nature on 01 November 2012 

Vesta is the only known airless body in our 
Solar System that doesn’t experience 
traditional space weathering 



Dark material 

“Dark material on Vesta from the infall of 
carbonaceous volatile-rich material”  has 
been scheduled for publication in  

Nature on 01 November 2012 

 



Dawn at Vesta revealed a unique world 
that we  have only  begun to discover  

 Dawn is on its way to Ceres! 

 


