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The nucleosynthetic heritage of Bennu
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The OSIRIS-REx mission sampled the B-type asteroid Bennu
and delivered 121.6 g of material to Earth in September 2023.
Nucleosynthetic isotope variations are powerful tracers that can
be used to establish relationships between different meteorite
groups and the returned samples [1]. They can also constrain the
samples’ nucleosynthetic heritage, as well as mixing and
reservoir formation in the protoplanetary disk [e.g.,2,3].
Nucleosynthetic variations reflect the heterogeneous distribution
of isotopically distinct dust in the disk, and as such, they provide
evidence for the formation of meteorite parent bodies from
isotopically distinct dust reservoirs [e.g., 3]. They are thus also a
means to identify exogenous clasts in Bennu materials.

Here, we report Ti and Fe isotope data obtained from Bennu
samples and carbonaceous chondrites. We also present Ti isotope
data for hand-picked matrix from CV and CR chondrites. An
isotopic dataset was obtained on aggregate sample OREX-
803015-100 consisting of particles typically <500 pm; therefore,
its composition represents an average for Bennu materials. A
20.66 mg aliquot was dissolved at Washington University, St.
Louis [4]. From this, 5 mg was analysed for Ti and Fe isotopes
on a NeptunePlus MC-ICPMS at ETH Zurich; data from a
separate aliquot, analysed at Lawrence Livermore National
Laboratory, are reported in a companion abstract [S]. Our results
demonstrate a close relationship of Bennu to CI and Ryugu
samples and therefore a formation outside the snowline, as
hypothesized by the mission [6]. Furthermore, the *°Ti data from
the CV and CR matrix fall consistently below the CI and Bennu
values, indicating the presence of a uniform matrix mixed with
~0.1-0.7% of refractory inclusions in ClIs and Bennu.
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