
“Geochemical Analysis of a New Lunar Meteorite and Connection to Lunar Source Terrain”


Throughout the Moon’s approximately 4.5-billion-year history it has been bombarded by a litany of impactors, as clearly evidenced by its heavily cratered surface. Occasionally, a sufficiently sized impact event may eject lunar crustal (and potentially mantle) material at speeds capable of escaping lunar gravitation influence. The ejected material may then fall into the gravitational field of the Earth and eventually land somewhere on its surface in the form of a lunar meteorite. Through careful analysis of a lunar meteorite sample, many insights can be gained about lunar mineralogic & elemental distributions as well as the crystallization and thermal evolution of the parent magma that the crystals within it originated from. This project aims to conduct research on a recently acquired lunar meteorite that was recovered from Northwestern Africa which has not yet been analyzed in detail. Various analytical methods ranging from laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS), electron probe microanalysis (EPMA), X-ray microcomputed tomography (µCT), scanning electron microscope (SEM) analysis, and neutron activation analysis (NAA) will be used to analyze, document, and publish the mineralogic/elemental makeup, petrologic profile, melt history, and inferred composition of the lunar mantle that the crystals in this sample originated from. As a secondary goal, with the detailed chemistry in hand, a potential source location(s) on the Moon could be tied to this sample with the aid of lunar remote sensing datasets obtained from various NASA & international lunar missions (e.g. VNIR spectroscopy from NASA’s Moon Mineralogy Mapper “M3” carried aboard India’s Chandrayaan-1 spacecraft). This type of analysis will be key in the identification of future lunar lander locations prioritizing the  exploration & exploitation of lunar resources and geochemical reservoirs. 
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