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Introduction: The lunar regolith contains
radioactive debris from near-Earth  supernova
explosions. Most supernova explosions in our Galaxy
occur at great distances but, over long timescales,
nearby explosions are likely. Events within ~ 10 pc
(30 light-years) would endanger life on Earth [1, 2]
and should occur every few hundred million years. It
was suggested in [3] that discovery of short-lived
radioactive isotopes such as %°Fe would be direct
evidence for near-Earth supernova explosions, which
might have affected the Earth’s biosphere. Following
this suggestion, live, i.e., undecayed, radioactive ®Fe
(half-life ti, = 2.6 Myr) has been detected by multiple
experimental teams in deep-ocean samples around the
world [4, 5, 6, 7, 8], in cosmic rays [9], and in
Antarctic snow [10]. Importantly, %°Fe has also been
found in Apollo drive tube samples of the lunar
regolith [11], confirming that the radioisotope
deposition was not limited to Earth but prevalent in the
solar system. The Apollo study showed that the
0Fe/>3Mn ratio exceeds that due to lunar bombardment
by cosmic rays (and that found in meteorites),
confirming that the ®°Fe exceeds the expected
cosmogenic production. These discoveries provide
compelling evidence that at least one supernova
exploded within ~100 parsecs of the Earth [12, 13]
within the past 3 million years.

Artemis has a unique scientific opportunity to
confirm the supernova interpretation of the %°Fe data,
to clarify the behavior of dust in supernova remnants
and possibly the direction of the recent parent
supernova and, by searching for other live isotopes
such as *Mn, ¥“5Sm and %“Pu, could identify what
type of supernova or kilonova exploded within the
vicinity of Earth.

A search for 2Pu holds particular importance.
24py is one of the heaviest known nuclei, and is only
produced in the so-called r-process, where an intense
blast of neutrons captured onto the “seed” nuclei. The
astrophysical sites where r-process elements are
synthesized remain mysterious: it is clear that neutron-
star-mergers (kilonovae, KNe) contribute, and some
classes of core-collapse supernovae (SNe) are also

possible sources of at least the lighter r-process species.

The discovery of 8°Fe on the Earth and Moon implies
that one or more astrophysical explosions have

occurred near the Earth within the last few Million
years (Myr), probably SNe. Intriguingly, %*4Pu has
recently been discovered in deep-sea deposits spanning
the past 10 Myr, a period that includes two 5°Fe pulses
from nearby supernovae. **Pu is among the heaviest r-
process products, and we consider whether it was
created in the supernovae, which is disfavored by
nucleosynthesis simulations, or in an earlier kilonova
event that seeded 2**Pu in the nearby interstellar
medium that was subsequently swept up by the
supernova debris. We discuss how these possibilities
can be probed by measuring ?**Pu and other r-process
radioisotopes such as !l and !82Hf, both in lunar
regolith samples returned to Earth by missions such as
Chang'e and Artemis, and in deep-sea deposits [14,
15].
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