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Introduction: The 25Mg/24Mg and 26Mg/24Mg ratios of the 

Sun (and the Solar System) are at the lower end of ratios observed 
for stars with solar metallicity (Zsolar) and are substantially lower 
than those predicted by Galactic chemical evolution (GCE) models 
for stars with Zsolar in the solar neighbourhood [1,2]. An evaluation 
of the Mg isotope composition of the material from which the Solar 
System formed could help understand this discrepancy. As more 
than half of the Mg in the interstellar medium (ISM) is hosted by 
oxide and silicate dust produced by evolved stars [3], the Mg iso-
tope inventory of the local ISM at Solar birth could be con-
strained partially by the Mg isotope composition of presolar sili-
cate and oxide grains, which represent interstellar dust at the time 
of Solar System formation. Magnesium isotope data on presolar 
silicate grains [4,5] reveal that silicate grains from asymptotic 
giant branch (AGB) stars, the most prolific sources of presolar 
silicate grains [e.g., 6], have 25,26Mg/24Mg close to or slightly 
higher than solar [4,5]. Here we provide additional Mg isotope 
data for presolar silicate grains from AGB stars.  

Experimental: Presolar silicate grains were identified in the 
matrix of Acfer 094 (an ungrouped carbonaceous chondrite), 
based on their O isotope compositions and Si-Al-O systematics. 
These were determined by the NanoSIMS, as were the grains’ 
Mg isotope compositions (for analytical conditions see [4]). 

Results and Discussion: Based on their O isotope composi-
tion (all grains belong to Group 1 of [7]), the identified 26 preso-
lar silicate grains were produced in the winds of AGB stars with 
initial masses of 1.15-2.2 Msolar and Z ~ Zsolar [8]. The five grains 
analysed successfully so far for Mg isotopes have δ25Mg between 
-10 (±17; 1 σ uncertainty) and 64 (±26) ‰ and δ26Mg between -
22 (±41) and 46 (±25) ‰, i.e., roughly comparable to the solar 
composition, but, on average, slightly higher than that. These 
compositions are similar to the composition of presolar oxide 
grains from low-mass AGB stars [e.g., 9 without grains with sig-
nificant contribution to 26Mg from 26Al decay]. Our data proba-
bly reflect GCE, since stellar evolution models do not predict 
significant increase in 25,26Mg/24Mg in the envelopes of low-mass 
AGB stars with ∼ Zsolar, when compared to initial ratios [e.g., 10]. 
Furthermore, the measured δ25,26Mg values plot along a slope ∼1 
line (within error) in a δ25Mg vs. δ26Mg representation, which 
suggests only a small contribution (if any) to 26Mg from the de-
cay of 26Al. Thus the silicate component of the local ISM proba-
bly had a slightly heavier Mg isotope composition on average 
than our Sun, at the time of Solar System formation.  
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