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Introduction: Silicon carbide (SiC) is the best studied preso-

lar mineral phase and a wealth of isotopic information exists on a 
large number of elements [1]. Of particular importance are the 
SiC X grains that formed in the ejecta of Type II supernova 
(SNII) explosions. Recently, we reported the discovery of a 
presolar SiC grain with unusual Si-isotopic signature (strong en-
richment in 29Si, depletion in 30Si) and speculated that this grain 
might be related to the X grain family and formed in a SNII as 
well [2]. Here, we will explore this possibility in more detail.  

Isotope signatures of grain KJB2-11-17-1: Grain KJB2-11-
17-1 was found during a fully automated ion imaging survey of 
SiC grains from Murchison separate KJB (typical grain size: 
0.25-0.45 μm [3]) with the NanoSIMS at MPI for Chemistry. A 
total of 1280 SiC grains was identified and measured for C- and 
Si-isotopic compositions. Grain KJB2-11-17 has 12C/13C = 265 ± 
14, δ29Si = +634 ± 20 ‰, and δ30Si = -177 ± 18 ‰. The 29Si/30Si 
of ~2x solar is the highest ratio found so far among presolar 
grains. A subsequent Ca-Ti measurement gave δ42Ca = -14 ± 16 
‰ and δ44Ca = 40 ± 19 ‰. In the context of a SNII origin the 
small but noticable 44Ca excess is likely due to the decay of ra-
dioactive 44Ti; the inferred initial 44Ti/48Ti is 0.018 ± 0.009. 

Discussion: In order to quantitatively explore the proposed 
SN origin of KJB-11-17-1 we performed mixing calculation us-
ing the 15 M , 19 M , and 25 M  SNII models of [4]. The best 
match was obtained with the 15 M  model when matter from the 
SiS, ONe, HeC, HeN, and H zones was mixed in a ratio 0.19% : 
2.3% : 37.3 % : 22.0% : 38.2%. This gives C/O ~ 1, 12C/13C = 
267, δ29Si = 49 ‰, δ30Si = -162 ‰, and 44Ti/48Ti = 0.018. This is 
a very good match with the KJB2-11-17-1 data except that the 
predicted 29Si enrichment falls far short the observed value. It 
was suggested already previously by [5] that SN models may 
underestimate the 29Si yield in the C- and Ne-burning (ONe, OSi) 
zones by about a factor of two and that the 26Mg(α,n)29Si reac-
tion rate has to be roughly doubled compared to that given by 
[6]. Because of its very high 29Si/30Si ratio, which indicates rela-
tive large contributions from the ONe and/or OSi zones, grain 
KJB2-11-17-2 provides the opportunity to make a stringent test 
of this hypothesis. Taking the mixing ratio of different SN zones 
as given above and doubling the 29Si yield in the ONe and OSi 
zones gives δ29Si = +630 ‰ which is a perfect match to our data. 
This clearly supports the idea that current SN models underesti-
mate the production of 29Si. As pointed out by [5], this would 
also explain why GCE models give too low 29Si/28Si [7].  
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