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Visible/shortwave-infrared spectroscopy is a key tool for assaying the composition of the asteroid belt, 
has been used to discover and identify of minerals related to aqueous alteration and igneous composition 
on multiple solar system bodies, and has also been used in laboratory studies of meteorites. A new 
emerging technology is microimaging visible/shortwave-infrared (VSWIR) spectroscopy, a non-
destructive technique for petrological analysis (simultaneous mineralogy and texture). We are presently 
conducting multiple studies using both commercial instruments [e.g., Greenberger et al., 2015] and a 
planetary instrument prototype [Van Gorp et al., 2014] proposed for landed missions [Ehlmann et al., 
2015; Green et al., 2015].  

VSWIR microimaging spectroscopy has high potential for meteorite studies, where samples are rare 
and thus the ability to obtain mineralogical information non-destructively is valuable. Moreover, the 
spatial scale of VSWIR microimaging spectroscopy (60-200 µm/pixel resolution over an area up to 5 cm 
x ≤10 cm) and rapidity (<5 minute measurement duration) permits rapid assay of large collection and 
multiple areas of a sample, capturing mineralogy and the two-dimensional spatial relationships between 
phases. Microimaging spectroscopy can thus effectively be used to rapidly scan in whole samples and 
then identify key sample areas for follow-on SEM, TEM, XAFS, FIBS, and other microscopic techniques. 
It is also effective for surveying meteorite collections and new acquisitions, to identify anomalous 
samples in a class or to provide first-order classification of new finds. Finally, the VSWIR spectral data of 
laboratory samples can be related directly to telescopic and spacecraft VSWIR spectral data of asteroids 
to understand the key drivers of spectral/compositional variability of the asteroid population, the 
meteorite population, and how they are linked.  

We will discuss this new technique using key examples from two ongoing studies of the HEDs 
[Fraeman et al., 2016] and carbonaceous chondrites (Fig 1). 
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