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Introduction:  Airless bodies in space are subject to 

processing via energetic particles such as solar wind 
ions and micrometeorites. This processing, generally 
referred to as space weathering, manifests in the form of 
chemical and topographical changes of the outer surface 
layer of regolith grains [1]. The space weathering trends 
of some surfaces, notably silicate-rich bodies, have been 
well studied in the ultraviolet (UV) to near-infrared 
(NIR) spectral regions. It has been shown that 
simulations of space weathering via low energy ions and 
pulsed laser irradiation on these surfaces drive the 
formation of nanophase iron, which corresponds to a 
decrease in reflectance (darkening) and an increase in 
spectral slope (reddening) [2,3].  

However, no such trend has been established to 
quantify the space weathering patterns of carbonaceous 
surfaces. Recent missions to carbonaceous asteroids, 
such as OSIRIS-REx and Hayabusa2, will certainly 
encounter a weathered surface, so it is important that we 
gain an understanding of the weathering trends of these 
surfaces. Of particular interest on these carbonaceous 
surfaces is the three-micron absorption feature that is 
often observed on carbonaceous surfaces and is present 
on asteroids such as Bennu [4]. This absorption feature 
may be particularly useful as an indicator of space 
weathering. Here we present our preliminary data that 
aims to characterize the space weathering trends of the 
three-micron region in various carbonaceous chondrite 
simulants via pulsed laser irradiation. 

Methods and Results:  We used pulsed laser 
irradiation to simulate space weathering on 
carbonaceous chondrite simulants obtained from Deep 
Space Industries. We used two chondrite simulants: CM 
simulant modeled after the minerology of Murchison 
and CI simulant modeled after the mineralogy of 
Orgueil [5]. We sieved the simulant samples to grain 
sizes less than 45µm and pressed the powder into a ~1 
cm diameter pellet at 1000psi. The pellets were placed 
under UHV conditions (~1.0 x 10-8 Torr) for irradiation 
and spectral analysis. A 1064 nm (~3 mJ) pulsed laser 
was swept across the surface of the pellet using a an 
actuated rastering mirror that has been calibrated to the 
frequency of the laser such that one “pulse” corresponds 
to one sweep of the laser across the sample. We 
irradiated each sample up to 16 pulses. Infrared analysis 
of the samples was conducted in situ before and after 
irradiation, as well as incrementally during irradiation. 

Spectra were collected between 1.25 µm and 15 µm, 
which allows us to monitor both the three-micron 
absorption band, as well as the silicate stretching 
vibrations occurring at longer wavelengths. Here we 
will present these observed spectral changes as a 
function of total number of laser pulses.  
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