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Tracking and analyzing micrometer scale particles is of great interest in various fields, such as geology, forensics, intelligence and more. The search for analytical methods that offer precise tracking of the particles, followed by a fast, sensitive, and accurate analysis, yielded several methodologies that combine various sample preparation procedures and analytical techniques. In this work we present an analytical process, combining Scanning Electron Microscopy (SEM) for locating the particles of interest on the sample surface, followed by direct analysis by means of Laser Ablation Multi Collector Inductively Coupled Plasma Mass Spectrometry (LA-MC-ICPMS). By using a standard SEM specimen holder, on which a three-grid coordinate system was attached, the particle coordinates are transferred quickly and precisely to the LA coordinate system. The analysis is then performed within a few seconds, yielding an accurate isotope ratio, which is essential for the determination of the particle's origin, age and other forensic data. Optimization of the LA-MC-ICPMS operating parameters provides very good sensitivity and good sampling resolution, thus each particle can be analyzed many times before being fully ablated. "Framing" technique, needed when the exact location of the particle is not available, will be presented, as well as figures of merit for the analytical method developed for analysis of uranium oxide particles with diameters in the range of 5 to 30 m.          
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