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Laser Mass Spectrometry of Actinides
Over the last decades, detection techniques have been developed for ultra-trace analyses of long-lived radioisotopes. Among them is resonance ionisation mass spectrometry (RIMS), which is highly element-selective, due to the specific laser excitation/ionisation process, combined with a good mass separation and high detection efficiency. RIMS has been successfully applied to the analysis of long-lived anthropogenic radioisotopes after their chemical separation from bulk environmental samples, some examples will be discussed. 
Recently, the analysis of micron-sized particles containing high concentrations of actinides has become of great interest for risk assessments of contaminated areas, nuclear forensic analyses, and IAEA and EURATOM safeguards programs. The information of the actinide isotopic compositions is important to deduce the origin, age, and history of the particles. The state-of-the-art standard technique for their analysis, secondary ion mass spectrometry (SIMS), suffers from isobaric interferences (e.g. 238U/238Pu, 241Am/241Pu). Post-ionising the sputtered neutrals from actinide-containing micro-particles in an element-selective manner has been suggested as an elegant method to eliminate this problem. Evaluation studies were performed at K.U. Leuven, Belgium, and a new system is currently being set up in Mainz.
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