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1. Abstract
The COmetary Secondary Ion Mass Analyser
(COSIMA) on board ESA’s Rosetta spacecraft is a
high-resolution (m/∆m ≈ 2000 at m = 100 amu;
from FWHM) time-of-flight mass spectrometer ded-
icated to the in-situ analysis of (10µm and larger)
dust grains in the coma of comet 67P/Churyumov-
Gerasimenkov. COSIMA is equipped with a primary
indium ion source, a high resolution mass spectrom-
eter, an optical microscope and a sample manipula-
tion unit [Kissel et al., 2007]. Beginning in 2014, af-
ter Rosetta’s arrival at the comet, COSIMA will col-
lect cometary dust grains on metal targets, will in-
vestigate the exposed targets with an optical camera
and will measure mass spectra generated by ion bom-
bardement. A flight spare unit of COSIMA (reference
model, RM) is located at Max-Planck-Institut für Son-
nensystemforschung (MPS), Katlenburg-Lindau. The
RM is a twin of the COSIMA flight instrument and is
used for laboratory calibration measurements.

Here we present results from an ongoing labora-
tory calibration campaign with the COSIMA RM.
We have prepared cometary dust analogue samples
(powder with grain size ≈ 10µm) from natural and
synthetic minerals (pyroxene, olivine, hydrous sil-
icates, sulfide, etc.), which – except for hydrous
minerals – have been identified in cometary mat-
ter [Burchell and Kearsley, 2009]. A large number
of time-of-flight mass spectra of these samples was
measured with the COSIMA RM. Spectra from the
different mineral samples show characteristic mass
lines, grossly reflecting the mineral composition.
With Principal Component Analysis (PCA) we are
able to separate the spectra of our mineral samples
into individual groups. Thus, PCA – together with

other chemometric techniques [Engrand et al., 2006,
Varmuza et al., 2011] – is a useful tool for the classifi-
cation of COSIMA mass spectra. Further experiments
have to show whether it can also be used for the clas-
sification of organic compounds and mixtures of, e.g.,
organic compounds and mineral grains.

References
[Burchell and Kearsley, 2009] Burchell, M. J. and

Kearsley, A. T. (2009). Short-period Jupiter fam-
ily comets after Stardust. Planetary and Space Sci-
ence, 57:1146–1161.

[Engrand et al., 2006] Engrand, C., Kissel, J.,
Krueger, F. R., Martin, P., Silén, J., Thirkell, L.,
Thomas., R., and Varmuza, K. (2006). Chemomet-
ric evaluation of time-of-flight secondary ion mass
spectrometry data of minerals in the frame of future
in situ analyses of cometary material by COSIMA
onboard ROSETTA. Rapid Communications in
Mass Spectrometry, 20:1361–1368.

[Kissel et al., 2007] Kissel, J., and 40 co-authors
(2007). Cosima High Resolution Time-of-Flight
Secondary Ion Mass Spectrometer for the Analysis
of Cometary Dust Particles onboard Rosetta. Space
Science Reviews, 128:823–867.

[Varmuza et al., 2011] Varmuza, K., Engrand, C.,
Filzmoser, P., Hilchenbach, M., Kissel, J., Krüger,
H., Silén, J., and Trieloff, M. (2011). Random
projection for dimensionality reduction – Applied
to time-of-flight secondary ion mass spectrometry
data. Analytica Chimica Acta. in press.

EPSC Abstracts
Vol. 6, EPSC-DPS2011-725, 2011
EPSC-DPS Joint Meeting 2011
c© Author(s) 2011


