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The unknown site of actinide nucleosynthesis –clues
from extraterrestrial Pu-244 in deep-sea archives
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Half of the heavy elements are produced in r-process nucleosynthesis, which is exclusively responsible for
actinide production. The abundance of long-lived actinides in today’s interstellar medium (ISM) results from
the interplay between production and decay. Their presence would establish that their production was recent.
The solar system moves through the ISM and collects ISM dust particles. Direct detection of freshly produced
radionuclides ‘live’on Earth, i.e. before decaying, provides thus direct insight into recent and nearby nucle-
osynthetic activity. In particular 244Pu (t1/2=81 Myr) can place strong constraints on r-process frequency
and production yields over the last few 100 Myr [1,2]. In our work, we searched for such ISM radionuclides
incorporated into terrestrial archives.
Detection of ISM-244Pu in deep-sea archives complements the positive detection of interstellar and supernova-
produced 60Fe (t1/2=2.6 Myr) [3-6]. However, the low concentrations measured previously suggest a low
abundance of interstellar Pu [7]. It signals actinide r-process nucleosynthesis is rare, which is incompatible
with the rate and expected yield of supernovae as the predominant actinide-producing sites, but compatible
with high yield - low rate scenarios, such as e.g. neutron-star mergers.
Here we present new results for 244Pu measured with a new facility at ANSTO (Sydney) with unprecedented
sensitivity and background-free detection of Pu. We will report on the first time detection of a quantitative
influx of the r-process nuclide 244Pu onto Earth and link this to a concomitant influx of 60Fe and supernova-
activity. These data provide also new insights into their ISM concentrations [8].
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