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Abstract

A miniature laser ablation time-of-flight mass spectrometer (LIMS) of reflectron-type designed for in situ space
research of planetary objects is presented. The miniature LIMS system is designed for sensitive, accurate and quantitative
elemental and isotope composition measurements. For ablation and ionisation of sample material a ns-laser ablation ion
source, operated at IR (1064 nm, 4 ns, 20 Hz) and UV (266 nm, 3 ns, 20 Hz), and a fs-laser ablation ion source (775 nm,
190 fs, 1 kHz) were used. Figures of merit, e.g. dynamic range, quantitative, mass resolution, measurement accuracy, etc.
will be presented. Studies were performed with high spatial resolution by focusing the laser beam through the ion-optical
system onto the sample surface to spot size of 10 um, 20 pm, and 40 um, respectively. Measurement campaigns were
conducted with a high dynamic range of at least 10°, and mass resolution (m/Am) in the range of 800 — 1000. In comparison
with the ns laser ablation ion source operated at IR, measurements performed at UV laser irradiation offer better detection
sensitivity for metallic and non-metallic elements (tens of ppb). While measurements with the ns-laser ablation ion source
have to calibrated with appropriate NIST standard reference materials (SRM), using the fs laser system for ablation and
ionisation of sample material the relative sensitivity coefficients (RSC) were found to close to one. Having RSCs of about
one is of considerable interest of the development of standard-less instruments.

Our group also developed a dedicated measurement procedure (discussed in detail), that allows LIMS to measure for the
first time isotope compositions of elements, e.g. Ti, Cr, Pb, etc., with measurement accuracy and precision at the per mill
level, which is comparable to the performance of other well-known and established techniques, e.g. TIMS, LA-ICP-MS,
SIMS.
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