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Introduction: Determining the bulk oxygen isotopic compo-

sition of Comet 81P/Wild 2 has remained one of the main scien-
tific goals of the NASA Stardust mission that has yet to be 
achieved. Measurements of dust grains from aerogel tracks have 
been biased towards large terminal particles [1-3]; fine-grained 
material residing in the aerogel walls, which represents 65% to 
90% of the collected grain mass [4], suffered from intimate mix-
ing with oxygen-rich aerogel. The aluminum foil substrates on 
the Stardust collector provide an opportunity for a low back-
ground alternative for measuring the O-isotopic composition of 
both the coarse and the fine-grained components of impacting 
dust particles.  The first such measurements were made in August 
2013 on samples C2122W,4 and C2067N,3 [5]. The oxygen iso-
tope compositions of these craters were indistinguishable from 
terrestrial values, a somewhat surprising result that raises concern 
about contamination from terrestrial sources. Here we report 
depth profile analyses of blank pieces from Stardust foil C2122 to 
assess potential contamination from the aluminum foil substrates.  

Analytical Conditions: We mounted two foil fragments 
from sample C2122W,4 onto 1” aluminum round; impact craters 
produced from Afrique Magnetite were also included on same 
ion probe mount.  The samples were measured with the UCLA 
Cameca IMS-1270 using a 0.5nA, 20KeV, rastered cesium pri-
mary beam. Secondary ions were counted via multicollection us-
ing two electron multipliers and one Faraday cup.  A mass resolv-
ing power of 6000 was used to separate the interfering 16OH peak 
from the 17O signal. We counted ions from the onset of sputtering 
and then performed a change-point analysis in order to determine 
when the sample attained sputtering equilibrium; data points for 
the crater residues collected prior to the change point were ex-
cluded.  

Results and Discussion: The 16O ion signal intensity for the 
first C2122W,4 foil blank analyzed was 1% of the intensity for 
the two magnetite craters analyzed after 100 analysis cycles; after 
200 analysis cycles, the intensity dropped to 0.35% of the mag-
netite crater intensity, and by 300 analysis cycles, the intensity 
dropped to 0.2% of the crater signal intensity. The second 
C2122W,4 foil blank had a stronger 16O intensity which was 
3.9% of the magnetite crater residue intensity after 100 cycles, 
1.4% of the residue intensity after 200 cycles and 0.8% of the 
residue intensity after 300 cycles. SEM studies of crater residues 
of mineral standards and of Stardust craters reveal the residues as 
a layer of material covering the crater walls, rather than an inti-
mate mixing between aluminum and the residue [6]; therefore the 
contribution to the oxygen measurements from the foil back-
ground should be significantly lower than the numbers reported 
unless the residue is completely sputtered.   
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