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Mass spectrometry is an important analytical technique in space research. The chemical composition of planetary
surface material is a key scientific question on every space mission to a planet, moon or asteroid. Chemical
composition measurements of rocky material on the surface are of great importance to understand the origin and
evolution of the planetary body.[1]

A miniature laser ablation/ionisation reflectron- type time-of-flight mass spectrometer (instrument name
LMS) was designed and built at the University of Bern for planetary research.[2] Despite its small size and
light weight, the LMS instrument still maintains the same capabilities as large laboratory systems, which makes
it suitable for its application on planetary space missions.[3-5] The high dynamic range of about eight orders
of magnitude, high lateral (µm-level) and vertical (sub-nm level) resolution and high detection sensitivity for
almost all elements (10 ppb, atomic fraction) make LMS a versatile instrument for various applications. LMS
is a suitable instrument for in situ measurements of elemental and isotope composition with high precision and
accuracy. Measurements of Pb- isotope abundances can be used for dating of planetary material. Measurements of
bio-relevant elements allow searching for past or present life on a planetary surface. The high spatial resolution,
both in lateral and vertical direction, is of considerable interest, e.g. for analysis of inhomogeneous, extraterrestrial
samples as well as weathering processes of planetary material.
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