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Introduction: A rare subgroup of presolar grains are SiC 

grains from supernovae (SNe) [1]. A few % of them are the so-

called C grains. Important characteristics of C grains are strong 

enrichments in the heavy Si isotopes and in 32S. The latter signa-

ture is most likely the result of decay of radioactive 32Si (half life 

153 y), predicted to be produced in significant amounts by explo-

sive He burning in core-collapse SNe [2]. 

Here, we focus on C grain M7-D from the Murchison mete-

orite. Previous isotope studies on this grain [3] were comple-

mented by measurements of N. In order to identify the most like-

ly formation site in the SN ejecta and to provide nucleosynthetic 

constraints on SN models we will compare the isotope data of 

M7-D with the predictions of the SN model by [2,4]. 

Experimental Methods: The experimental details of the C, 

Si, S, Mg-Al, and Ca-Ti isotope measurements are given in [3]. 

Nitrogen isotope compositions were measured with the Na-

noSIMS at MPI for Chemistry by employing a 1 pA primary 

Cs+ ion beam and recording negative secondary ions of 12C14N 

and 12C15N (together with 12C, 13C, and 28Si). 

Results and Discussion: The isotope data of M7-D are sum-

marized in the Table. An attractive feature of the 15 M


 SN 

model m15_exp_r by [2,4] is that it predicts a C- and Si-rich 

zone from explosive He burning at about 2.95 M


, which makes 

ad-hoc mixing of matter from inner and outer SN zones dispen-

sable. For grain M7-D the inferred abundances of 32Si and 44Ti as 

well as the enrichments in 29Si and 30Si suggest formation from 

matter from a layer between 2.82 and 2.95 M


 (“zone A”), i.e., 

slightly below the C/Si zone defined by [2,4]. This layer has a 

C/O ratio close to unity and mass fractions of C and Si in the % 

range. It was argued by [4] that mixing of He by rotation or con-

vective boundary mixing into the underlying O/C zone might ex-

pand the C/Si zone which would lift the C/O ratio in zone A 

above unity. Overall, given the uncertainties in nuclear reaction 

rates and SN physics, the agreement of the N and Si isotope data, 

and inferred abundances of 32Si, 26Al, and 44Ti of M7-D with the 

model predictions for zone A (cf. Table) can be considered satis-

factory. On the other hand, the 12C/13C ratio and low N abun-

dance in zone A (>1000x lower than in M7-D) pose serious prob-

lems. Extending the upper limit of zone A to 4.9 M


 (“zone B”) 

resolves the N problem completely, but 12C/13C is still 100x too 

high (cf. Table). To pursue this issue further we plan to explore 

explosive He burning in detail, considering uncertainties in SN 

physics and progenitor structure, and with the data of SN grains 

as observational guidance.  

Object 12C/13C 14N/15N 29Si 

(‰) 

30Si 

(‰) 

32Si/28Si 

(10-3) 

26Al/27Al 

(10-1) 

44Ti/48Ti 

(10-2) 

M7-D 109±2 147±10 1082±12 1207±16 1.2±0.2 1.2±0.1 7.7±0.2 

Zone A 107 238 6000 9300 0.84 0.37 6.8 

Zone B 104 157 2600 4200 11.0 0.17 3.5 
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