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Figure 2. Three of the particles chosen for further analysis. [(a) L2008 C7. (b) L2008 H2. (c) L2021 E39]

(d) The EDX spectra for these particles all showed elements common to IDPs.
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Figure 3. Four of the particles chosen for further analysis. [(a) L2008 J16. (b) L2009 D6. (c) L2047 B12.
(d) L2021 C16] (e) The EDX spectra for these particles all showed high contents of C.



SEM-EDX data for each particle can be seen in Table 1. The particles we were
interested in had fine-grained textures and spectra most similar to those of known IDPs;
these include elemental signatures of Al, C, Fe, Mg, O, S, Si. Particles with high C
signatures were also of interest, as they may signify an ultra-carbonaceous extraterrestrial
particle. Of these 22 particles, seven were chosen to be studied further in the NanoSIMS:
particles L2008 H2, L2008 C7, L2047 E39, L2008 J16, L2009 D6, L2021 C16, L2047
B12 (Fig. 2, 3). The first three of these particles all had spectra similar to the spectra of
typical IDPs (Fig. 2), while the last four particles had spectra dominated by C (Fig. 3).
All the remaining particles had spectra containing elements more common to terrestrial
contaminants and were, therefore, not of interest for further analysis.

The first round of NanoSIMS analysis provided isotopic maps of C and O. Images
were created comparing isotopes of each element to search for isotopic anomalies in the
seven particles. After preliminary analysis, NanoSIMS data seemed to reveal a few
hotspots in each of the particles that possibly indicated presolar material. However, closer
examination suggested that it is more likely that these anomalies were, instead, caused by
topographical effects during ion collection in the NanoSIMS.

In order to further narrow down our selection of particles, we took Raman spectra
for each of the seven particles that had undergone NanoSIMS analysis (Fig. 4). All
spectra showed large D and G-band peaks for C at 1334 cm™ and 1582 cm™. The first
four Raman spectra in Figure 4 correspond to those particles that displayed large carbon
peaks in their EDX spectra (Fig. 3). The sharpness of their D and G-band peaks indicates
that these particles likely consist of disordered graphite. This, along with the lack of any
other obvious minerals, suggests that these particles are terrestrial contaminants. The
other three particles’ D and G-band peaks are smoother and resemble peaks belonging to
IOM. The L2008 H2 and L2008 C7 spectra contain peaks at 669cm™ that suggests the
presence of phyllosilicates, though the peak is much less apparent in L2008 C7. There is
also a peak at 2139 cm™ in one of the L2008 H2 spectra, which may be indicative of a —
CN functional group.
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Figure 4. The Raman spectra for each of the seven particles analyzed. Two spectra were taken for L2008 H2.
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With our selection of particles narrowed down to L2008 H2, L2008 C7, and L2021
E39, we returned to NanoSIMS imaging for a more extensive analysis of C, N, and O
isotopes. Once again, no areas indicative of presolar grains were observed in the data.
Any anomalous regions we observed were once again due to topographical effects.

4. CONCLUSION

Through a more detailed SEM-EDX analysis, our survey showed that many of
these ‘low-Z’ particles do appear to be terrestrial contaminants. Analysis using Raman
spectroscopy further narrowed down our selection of particles, classifying those particles
with high C content as contaminants as well. The remaining particles displayed
chondritic elemental spectra, inclusions of IOM, and fine-grained textures, all traits
common to IDPs. Nevertheless, each of these particles lacked presolar grains or other
isotopically anomalous components. This prevents us from making a definitive
categorization of these particles as IDPs. However, after additional NanoSIMS ion
imaging of C, N, and O, and the continued absence of isotopic anomalies, it seems
unlikely that these particles have an extraterrestrial origin.
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