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Deciphering compositional processes in inner airless bodies of our Solar System

    Space weathering on Vesta
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The primary goal of  this two-year project, selected in the 
framework of  the “ISSI/ISSI-BJ Joint Call for Proposals 
2019 for International Teams in Space and Earth 
Sciences”, is to quantify similarities and differences in the 
surface mineralogy of  Vesta, Mercury and the Moon, 
substantially enhancing the scientific return of  individual 
instrumental datasets and/or individual space missions. 
Here, we present the project and the main goals.

Space weathering is the term used to describe how the 
surfaces of  airless planetary bodies change over time as a 
result of  exposure to the space environment [1]. The 
relevant mechanisms for space weathering include impacts 
(shock, vaporization, fragmentation, heating, melting, and 
ejecta formation), radiation damage and sputtering (due to 
cosmic rays or solar wind), diurnal thermal cycling [2] and 
ion implantation (due to solar wind). 

Q1: Why do chemical changes induced by space 
weathering in the surface regolith appear to be different 
on Vesta, Mercury and the Moon, and what is the role 
and importance of mineralogy and composition? 	

To address this question, irradiation experiments will be 
carried out on selected HED meteorite samples to 
directly simulate space weathering effects on Vesta [3].

Olivine has been identified on the Moon [4], it was reported 
on Vesta [5,6], although with some uncertainties, and it was 
not observed on Mercury.  

Q2: What are the implications for all of  these three planetary 
bodies? We will specifically address the ambiguous case of  
Vesta: Is olivine really present only in a limited number of  
specific sites, or is it rather widespread with a relatively low 
volumetric abundance?  

An answer to this question requires a precise identification 
of  olivine in the most up-to-date spectroscopic datasets, and 
understanding the relationship existing between olivine and 
other associated mineral phases.
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Laboratory irradiation experiments

We selected four samples of  HED meteorites, 
one diogenite and three eucrites.  The samples 
considered for this study have been provided by 
Museum of  Planetology of  Prato and Natural 
Historical Museum of  Univerity of  Florence.

Pellets (grain size 50-75 µm) and chips for each 
sample will be irradiated with He at 40 Kev and 
ion fluence of  1016, 3*1016 and 6*1016 ion/cm2. 
The experiments will be carried out at the 
Institut d’Astrophysique Spatiale, Orsay, France.


