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The knowledge of the detailed elemental composition of planetary bodies, moons, meteorites or other planetary
objects is of particular importance for the investigation of the origin and evolution of the Solar System. Mass
spectrometric approaches have the highest potential in such research because of their high sensitivity and their
analytical performance [1].

A miniaturized Laser Ablation Time-of-Flight Mass Spectrometer was developed in our group to study the
elemental composition of various samples [2,3]. The instrument’s small size and light weight make it suitable for
an application on a space mission to determine the elemental composition of a planetary surface for example.

To demonstrate the sensitivity and functionality of the instrument, samples of the Allende meteorite, the Galena
mineral and Moon-analogue samples have been investigated with a high spatial resolution. A high dynamic range
and mass resolution of the measurements allow detailed elemental composition studies. The high spatial resolution
allows chemical mapping of the surface on spatial scales compatible with the grain size in the mineral. These
approaches can be of considerable interest for in situ investigation of grains and inhomogeneous materials with
high sensitivity.
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