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This is a report on results from TOF-SIMS (Time-Of-Flight Secondary-Ion-Mass-Spectrometry) 
analysis of impact debris from the LDEF (Long Duration Exposure Facility) satellite. The capture cell 
experiment A0187-2 provided extremely thin surface deposits, produced by high velocity dust grains, on 
high purity Ge wafers. In principle the nature of the projectile material can be determined by the analysis of 
the impact residue. Because of its high surface sensitivity, SIMS is suitable for this investigation. Since SIMS 
is a destructive technique, conventional ion microprobes with double focusing magnetic mass spectrometers 
only allow the measurement of a restricted number of ion species because the amount of sample material 
is limited and different masses have to be measured sequentially. In contrast to this, TOF-SIMS offers the 
possibility of a simultaneous detection of all masses with the same polarity in a single experiment. In case 

of the LDEF impact residues, sample destruction with TOF-SIMS is almost negligible. 
Since the chemical composition of the impact residues is largely unknown - to decipher the origin 

of these particles is one of the major problems within the scope of this experiment - as many elements as 
possible should be measured. Chondritic composition for a handful of elements is not a sufficient criterion 
for an extraterrestrial origin of a sample, but the probability for extraterrestrial origin increases with the 
number of elements showing chondritic composition. We analyzed two impact residues from the trailing 
edge of LDEF. They had previously been investigated with the Washington University Ion Microprobe (I). 
The results obtained there, mainly chondritic composition of the samples, led to the supposition that they 
are of extraterrestrial origin. 

Fig. 1 and 2 comprise the results of a series of TOF-SIMS measurements of these two samples 
performed with Mu'nster TOF 111 (2). The data have been obtained by rastering five different areas 
(400x400 pm2) from E03-346A-1 and three areas from C02-1-20D-2, respectively, with an Ar primary 
ion beam. Fig. 1 shows the ion signals of different elements normalized to Mg. In Fig. 2 the signals of Na, 
Al, Si, Ca, Ti, Cr, Mn, and Fe relative to Mg were normalized to C1 chondritic abundance with sensitivity 
factors determined from laboratory studies (3). For the other elements shown in Fig. 1 no sensitivity factors 
have been determined so far, but will be measured in the near future. 

Secondary ion images of the selected areas for various elements have been produced in order to 
investigate the lateral distribution of several elements. These results will be presented at the meeting. 

Besides high Si ion signals, which are attributed to surface contamination of the Ge wafers, both 
samples are enriched in different volatile elements. Although sensitivity factors for Cu have not been 
determined so far, the results clearly show that both samples are rich in Cu. Especially E03-3-46A-1 
yields a very high Cu signal (one order of magnitude higher than the Fe signal) which is, from its lateral 
distribution, correlated with Na, although the latter seems not to be enriched in this sample. Besides the 
high Cu signal, C02-1-20D-2 is enriched in Na and K as well as depleted in Al. 

A Cu enrichment has also been observed in some stratospheric particles (4,5). These particles were 
classified as non-chondritic particles of suspected terrestrial origin. This interpretation is also applicable 
to our LDEF residues where significant enrichments of Cu give at least cause for doubts about their 
extraterrestrial origin. Although it is impassible to obtain,a positive proof of a terrestrial origin, further 
analysis - especially of the isotopic composition - of these impact deposites may give more clues about 
their origin. 
References: (1) Amari S. et al. (1991) Proc. LDEF Post-Retrieval Symposium lst,  submitted. (2) Schwie- 
ters J. et al. (1991) J. Vac. Sci. Technol. A 9, 2864. (3) Lange G. et al. (1986) Lunar Planet. Sci. XVII, 
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