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Introduction: The chemical and isotope composition of sili-

cate material produced in stellar outflows and found in primitive 
meteorites tells about nucleosynthesis in parent stars and the Ga-
lactic chemical evolution of the stardust grains’ constituent ele-
ments [1-3]. The Mg isotope composition of presolar silicate 
stardust is of particular interest because, combined with O iso-
tope compositions, it can provide information central to under-
standing the Galactic isotope evolution of Mg and the production 
of 26Al during the TP-AGB phase of stars with low to intermedi-
ate mass [2, 3]. However, Mg isotope analysis of such silicate 
grains is challenging because of the small size of these grains (d 
mostly < 300 nm) and their chemical similarity to the host mete-
orite matrix, potentially compromising in situ measurements and 
hindering chemical separation for ex situ analysis. Even the high-
est resolution in situ analysis technique (NanoSIMS) is unable to 
produce Mg isotope data on the 300 nm scale without being in-
fluenced by the isotope signal of the grains’ surroundings. For 
this reason, Mg isotope data on presolar silicates are rare [4,5]. 
We applied the sample preparation procedure of [4], developed 
for dense grain separates, to 200-400 nm-sized in-situ stardust in 
the Acfer 094 primitive carbonaceous chondrite. Here we present 
the Mg isotope compositions of two silicate stardust grains and 
compare our results with previous measurements on oxide and 
silicate stardust. 

Sample preparation and analytical methods: Presolar sili-
cate stardust grains were identified in a petrographic thin section 
by their O isotope compositions using NanoSIMS (ca. 100 nm 
spatial resolution). After relocating the grains using secondary 
electron images, a focussed Ga ion beam was used to remove 
material around the grains in a 2.5-3 µm diameter circle to a 
depth of 1.5-2.5 µm. With the material around the grains re-
moved, dilution effects for the lower spatial resolution (ca. 200-
300 nm) Mg isotope analyses were minimized. 

Results: Our first measurements indicate that the applied in 
situ sample preparation and analytical procedure yields suffi-
ciently accurate Mg isotope compositional data for 200-400 nm 
silicate stardust. Two group 1 grains have been analyzed so far. 
They are characterized by solar 25Mg/24Mg (δ25Mg = -9 ± 17 ‰ 
and 11 ± 17 ‰ relative to the meteorite matrix which is assumed 
to have solar isotope ratios). The 26Mg/24Mg of one grain was 
solar as well (δ26Mg = -13 ± 16 ‰), whereas the other grain’s 
26Mg/24Mg differs by more than 2σ from solar with δ26Mg = 35 ± 
16 ‰. Assuming solar 26Mg/24Mg at the time of star formation 
and negligible effect of n-capture on the abundance of the heavy 
Mg isotopes during stellar evolution, an initial 26Al/27Al ratio of 
0.016 ± 0.006 is calculated for the 26Mg-enriched grain. This 
26Al/27Al is at the upper end of compositions found in group 1 
oxide grains [2, 3] but lower than the value (0.12) inferred for a 
group 2 silicate grain [5] and in many group 2 oxide grains [2, 3]. 
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