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Introduction: An extremely rare sub-category of presolar
SiC grains are grains of type C [1-7]. These grains have large
excesses in 29Si and 30Si and almost all of them have 12C/13C
ratios larger than solar. A subset of these grains that have been
analyzed for their S isotopic compositions show excesses in 32S
[3-6]. The combination of isotopically heavy Si with isotopically
light S is puzzling, because in CCSN models the Si/S zone with
large 32S excesses also has large 28Si excesses, and zones with
heavy Si have also heavy S. Hoppe et al. [5] have invoked S/Si
fractionation caused by S molecule chemistry to explain this
puzzle. However, this explanation is unsatisfactory in view of the
fact that in one C grain the observed 32S excess is larger than the
maximum predicted for the Si/S zone [6].
Radiogenic 32S: An attractive alternative is the possibility
that the 32S excesses in C grains originated from the decay of
short-lived 32Si (τ1/2 = 153 yr). This radioactive nuclide is
produced by neutron capture at high neutron densities such as in
the short neutron burst proposed to explain the Mo isotopic
patterns found in SiC X grains [8]. In the 15M SN model by
Rauscher et al. [9] such a neutron burst and high 32Si abundances
are found in the outer layers of the O/C zone. In the 12M SN by
Heger [10] it is located at the boundary between the He/C and
C/O zone, which is C-rich (C>O). In both models, these regions
have 29Si and 30Si excesses. Recently, Pignatari et al. [11]
explored explosive He-burning in the He/C zone of a 15M
CCSN model and could produce large 28Si excesses in the bottom
layer, which can explain the isotopic signatures of X grains,
including the presence of 44Ti. What makes this scenario
attractive is that the layers remain C-rich. Above this bottom
layer, the conditions of the SN shock can produce neutron
captures at high neutron densities (1018-19 cm-3) on a short time
scale that result in 29,30Si excesses and the production of 32Si at an
abundance sufficient to explain the Si and S isotopic ratios
observed in C grains [12]. Some local mixing with the underlying
C-rich layer that has 44Ti might also explain the 44Ca excesses
from 44Ti decay seen in some C grains.
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