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Space weathering produces variations in the optical 

properties of small solar system body surfaces, affect-

ing efforts to draw connections between specific mete-

orites and asteroid types. Laboratory studies have been 

performed by several groups on different meteorite 

classes, aimed at simulating space weathering by using 

ion irradiation and laser ablation [1]. Here we present 

recent experimental results on asteroid surface altera-

tion, with particular emphasis on the spectral trends for 

weathering dark asteroids. 

In particular we present new FTIR spectral imaging 

data of ion irradiated carbonaceous chondrites (CV 

Allende, CO Frontier Mountain 95002 and Lancé, CM 

Mighei and Murchison, CI Alais, and ungrouped 

Tagish Lake meteorites), simulating solar wind irradia-

tion on primitive asteroids. Irradiation conditions (40 

keV He+ and Ar+) were reported in detail in previous 

studies [2,3,4]. The new analyses were performed with 

an Agilent micro-spectrometer equipped with an FPA 

(Focal Plan Array) detector, installed at the SMIS 

beamline of the SOLEIL synchrotron (France). 

Micro-reflectance spectra were acquired in the 2.5 

– 12 μm range using a spot size of 20 µm and scanning 

large areas (from mm to cm) of the meteorite pellets, 

both on virgin areas and on irradiated areas with differ-

ent doses. Spectral maps allow us characterizing the 

heterogeneity of the meteorites at the 20 µm spatial 

scale. In the irradiated areas, we observe spectral modi-

fications of the phyllo-silicates, anhydrous silicates, 

carbonates, water, and organic materials features, as 

well as variations in the albedo. Compositional het-

erogeneity of the pristine materials and irradiation ef-

fects are compared to each other as a function of the 

irradiation dose, to determine which spectral features 

are more sensitive to space weathering. 

Results are then compared with the NIR spectral 

capabilities of instruments onboard the Hayabusa 2 

(JAXA) and OSIRIS-REx (NASA) spacecraft, to pro-

vide these missions with spectral criteria on how to 

distinguish space weathering from compositional het-

erogeneity effects at the asteroid, and in view of sur-

face selection for sample return. 
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