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Introduction: The unprotected surfaces of asteroids are continuously modified by space weathering processes 
such as micrometeorite bombardment or solar wind ion irradiation. These produce changes on the surface of airless 
bodies, impeding us to decipher their composition from their spectra. Surface space weathering has been widely 
studied in the case of the Moon and S-type asteroids, and it is now investigated for primitive asteroids [1]. By 
performing ion irradiation experiments on relevant asteroid analogues, we can simulate some of the energetic 
processes affecting asteroid surfaces. 

Materials and methods: In order to understand the influence of space weathering on carbonaceous asteroids 
and to support current sample return missions (Hayabusa2/JAXA and OSIRIS-REx/NASA), we performed 40 keV

He+ and Ar+ ion irradiation of carbonaceous chondrites (CCs) as a simulation of solar wind irradiation of C-
complex asteroids. We used reflectance spectroscopy (0.4-16 μm) to probe our samples before, during and after 
irradiation. We studied several types of CCs [2] as they span a wide range of albedos (from 2-8% for CI/CM to 10-
18% for CV/CO), initial composition (matrix- or chondrules-rich) and did not suffer the same thermal history 
(different aqueous alteration or metamorphism). 

Results and discussion: In samples irradiated in the laboratory we observe spectral variations of organic and 
mineral components, as well as variations in albedo. These irradiation effects as a function of the dose are then 
compared on a micron-scale with the compositional heterogeneity of the original materials, to determine which 
spectral bands are more sensitive to the effects of space weathering. We will show measurements of FTIR spectral 
imaging on different irradiated CCs [3], obtained in collaboration with the SMIS beamline of the SOLEIL 
synchrotron (France). The results of these experiments will be used both to support the analysis of samples retrieved 
from space [4] and to formulate predictions about the weathering trends that should be measured on asteroid families 
by remote sensing spectroscopy [5].
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