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Introduction: About 5% of presolar SiC grains found in meteorites have 12C/13C ratios lower than 10, including 

the AB, C2, and putative nova sub-groups [1-3]. These span a very wide range of 14N/15N ratios with those of C2 
and putative nova grains ranging from 5 to ~20 and those of AB grains from ~50 to >10,000. About 50% of AB 
grains have 14N/15N lower than solar, referred to here as 15N-rich AB grains. The origins of AB grains in general and 
many 13C-rich and 15N-rich grains in particular are ambiguous. However, this isotope signature is a clear sign of 
explosive H burning. Multi-element isotope data clearly indicate an origin for some (e.g., C2 grains) in core collapse 
supernovae (CCSNe) that experienced explosive H burning, plausibly from the ingestion of H into He-rich layers 
during the pre-supernova stage [3, 4]. Here we report multi-element isotopic data for eight new highly 13C- and 15N-
enriched SiC grains to further investigate their origins. 

Methods: We used a new non-destructive SEM-EDX/Raman method to identify presolar SiC grains with low 
12C/13C and high inferred 26Al/27Al ratios [5]. Following NanoSIMS analysis of C, N, and Si-isotopic ratios in the 
candidate grains from a Murchison meteorite acid residue (with a mean size of 0.9 µm), we selected seven 15N-rich 
AB grains (12C/13C=3–10, 14N/15N=25–380) and one putative nova grain (12C/13C=4.4, 14N/15N=50) for further study. 
Consistent with prior work, the AB gains have Si isotopic ratios similar to mainstream SiC, whereas the putative 
nova grain is 30Si-enriched (δ29Si=30‰, δ30Si=157‰). We analyzed the grains for their isotopic compositions of S, 
Mg-Al, K, Ca, and Ti with the NanoSIMS.  

Results and Discussion: The putative nova grain is enriched in 32S (δ33S = −833±167‰, δ34S = −435±131‰), 
has a high inferred 26Al/27Al ratio of 0.07, and has isotopically normal Ti. Its isotopic composition is incompatible 
with a nova origin and instead points to mixing of materials that experienced explosive H burning in a CCSN [3]. 
The AB grains have inferred 26Al/27Al ratios that range from 3.6×10-3 to 0.016 (Figure) and that correlate with their 
14N/15N ratios (Figure). In addition, four of them show large excesses in 50Ti relative to 49Ti, e.g., Δ50Ti >~200‰ 
(Δ50Ti =δ50Ti−δ49Ti) and four of the AB grains are enriched in 32S. The 50Ti and 32S excesses are isotopic signatures 
of neutron capture nucleosynthesis (assuming that the 32S excess is due to decay of 32Si; inferred 32Si/28Si ratios are > 
0.001). The coexistence of proton- and neutron-capture isotopic signatures in these grains suggests an origin in 
CCSNe with heterogeneous H ingestion into the He-shell as previously suggested for type C2 grains [3]. The Figure 
compares the grain data with models of the nucleosynthetic products of H-ingestion in 25 M


 CCSNe [3] mixed 

with (left) the SN envelope and (right) Solar composition materials. The different curves correspond [3] to different 
peak temperatures reached in the He shell (25d <25T) and amounts of ingested H (three different models for each 
peak temperature) in the supernova models. The Al-N correlation observed in 15N-rich AB grains is reproduced by 
some of the mixing models with a Solar composition end-member, but not those with the expected SN envelope 
composition, possibly casting doubt on a SN origin. Note that an origin for 32S-rich AB grains in born-again AGB 
stars like Sakurai’s object has been proposed [6], but such an origin cannot explain the proton-burning signatures 
evident in those that are also 15N-rich. An alternative possible origin is mass transfer of ejecta from classical novae 
onto a companion AGB star, but this would require highly tuned timing in order to incorporate nova-produced 26Al  
(and 32Si produced in the late-AGB stages [6]) into the grains before decay. The origin(s) of AB grains, in particular 
15N-enriched ones, remain elusive.  
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