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Introduction: Carbonaceous chondrites are chemically the most primitive material available from our solar
system, and they comprise ~4% of all meteorites deposited on Earth. For decades meteoriticists speculated whether
they originated from comets or asteroids [1]. However, based on meteorite falls recorded by dedicated fireball
networks, they all seem to come from hydrated low-albedo asteroids in the main asteroid belt [2][3][4][5]. The most
common groups of carbonaceous chondrites are the CI and CMs.

CI and CM chondrites share one very peculiar feature that stands out amongst all meteorites: they nearly always
have very short cosmic-ray exposure (CRE) ages [6][7]. Impact derived meteorites from the main belt are generally
quite agreeable with the exposure ages of most ordinary chondrites (H, L, and LL), representing over 85% of all
meteorites. Yet, the short CRE timescales (<2 Myrs) of CI/CM chondrites provide very little time for the transfer of
meteoroids from the main asteroid belt. The average dynamical lifetime of debris in near-Earth space alone is around
~10 Myrs. Additionally, other features within CI/CM chondrites place significant constraints on the histories of
these samples.

The peculiar CRE ages and irradiation histories raise the question: are CI/CM chondrites better explained
through an active formation occurring in near-Earth space? And what CRE ages would you expect from meteoroids
ejected in near-Earth space?

Results: We developed an impact rate and orbital distribution model to help answer these questions. The model
created was derived from data1 of low-albedo asteroids in near-Earth space. In order to estimate the impact rate, we
needed to test several ejection scaling relationships and physical lifetime constraints for the carbonaceous

meteoroids being generated. As seen in Figure
1, we found that an ejection mechanism with
little influence due to solar distance and strong
physical lifetime constraints produce the most
likely orbit distributions according to the five
carbonaceous falls. Moreover, the expected
dynamical lifetimes found from the model
correspond nicely with the CRE ages of the
carbonaceous falls, providing strong evidence
of an active formation and ejection occurring in
near-Earth space.
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