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Introduction: Samples from the Stardust mission offer the 

first opportunity to analyze cometary matter collected under con-
trolled conditions [1, 2]. In addition to aerogel, Al foils were ex-
posed to the comet as well. These foils were used to facilitate the 
removal of the aerogel blocks from the collector trays [2]. 

In this ongoing study [3–5], time-of-flight secondary ion 
mass spectrometry (TOF-SIMS) is being used for the analysis of 
crater residues on Al foils from laboratory impacts that employed 
a variety of well characterized projectile materials. The major 
goal of this investigation is to evaluate how well the chemical 
composition of the projectiles can be reproduced by TOF-SIMS. 

Samples and Experimental Procedures: Powdered materi-
als were fired into Stardust-type Al foils with impact velocities 
ranging from 4.2 to 6.1 km/s. Due to fragmentation in the launch 
process, a wide range of crater diameters was observed. Initial 
analyses of projectile residues used powdered CV3 chondrite Al-
lende [3–5], hornblende and coal standards [5]; the present, in-
vestigations extended this work to a set of well characterized 
minerals, including olivine, diopside, pyrrhotite, and bytownite. 

After necessary sputter cleaning through Ar ion bombard-
ment, individual craters were rastered with a 0.2 µm 69Ga+ pri-
mary ion beam. From the distribution of secondary ions from 
major elements, regions of interest were selected for the genera-
tion of mass spectra and calculation of element ratios using rela-
tive SIMS sensitivity factors derived from glass standards [6]. 

Results and Discussion: Geometric mean values of most 
element ratios relative to Si for nearly all examined Allende resi-
dues are close to CV element ratios and fit well within the range 
of ratios observed for Allende chondrules [7]. 

Due to their greater homogeneity, element ratios in the horn-
blende residues show significantly less deviations from reference 
data [8] than the Allende data, as most ratios are within a factor 
of 1.5 identical to literature values. 

Analysis of the coal residues was focused on the behavior of 
complex molecules. Although Ar sputter cleaning destroys some 
of the hydrocarbons, they still could be detected in the craters 
[5]. 

The analysis of olivine, diopside, pyrrhotite, and bytownite 
residues is still in progress. 

Conclusions: The first results show clearly that rocky mate-
rial impinging on Al foil at ~6 km/s can be identified by TOF-
SIMS analysis. Furthermore, even complex molecules can sur-
vive the impact on Al foils under these conditions. 
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