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Nucleosynthetic isotope variations in bulk meteorites are
powerful tracers to assess the early evolution of the solar system,
including mixing and reservoir formation in the protoplanetary
disk. These variations reflect the heterogeneous distribution of
isotopically distinct dust in the disk. Parent bodies of meteorites
formed from isotopically distinct dust reservoirs, preserving local
isotopic compositions. ALMA telescope observations
demonstrate that gaps and ring-like dust structures are common
features in primordial disks [1]. It remains an open question, how
strongly such features influenced the composition of asteroids
and planets observed in our solar system today.

To this end, we report high-precision Ti isotope data for 45
bulk meteorites covering a wide range of meteorite groups. Our
Ti isotope data confirm the first order dichotomy between
carbonaceous chondrites (CC) and non-carbonaceous (NC)
meteorite groups [2-4]. The Ti isotope data, when combined with
nucleosynthetic data from other elements, indicate that the inner
disk (NC reservoir) was isotopically heterogeneous and can be
further divided into two (or more) sub-reservoirs. Two clusters
identified are (i) the Vesta-like howardites-eucrites-diogenites
(HEDs), mesosiderites, angrites, brachinites, acapulcoites and
lodranites; (ii) the Earth-Mars-like ordinary chondrites, aubrites,
enstatite chondrites, winonaites, IAB silicates, Martian and
terrestrial samples. These clusters likely correspond to disk
substructures such as secondary gaps and ring-structures in the
protoplanetary disk. These can be created e.g., by spiral arms
emitted from the growing Jupiter and/or Saturn. The denser rings
were then sampled by forming planetesimals. A Proto-Jupiter of
10-20 Earth masses will open a primary gap and hinders the
inward transport of particles, but not the gas [5]. Such gaps,
primary or secondary, act as dust filters, allowing the passage of
gas and small dust grains <300μm e.g., [6]. This allows for an
isotopic evolution of these reservoirs with time and location,
until dust is captured by a planetary body.
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