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A highly precise and accurate isotopic analysis of uranium single particles is essential for nuclear safegurads. Each uranium oxide particle with one micron size contains approximately 4 picograms of uranium, which requires an ultra sensitive analytical method for isotopic analysis. Since a swipe sample collected by an IAEA inspector from a nuclear facility includes not only uranium particles but also considerable amounts of normal particles, a screening process is necessary to identify the location of the uranium particles. Fission-track technique (FT) or scanning electron microcopy coupled with energy dispersive X-ray spectroscopy (SEM-EDS) technique was used for particle screening. Highly delicate micromanipulation of the identified single particles was utilized to load a single particle on a rhenium filament, which had undergone a degassing process to minimize uranium impurity. Finally a thermal ionization spectrometry (TIMS) was used for isotope ratio analysis with high precision followed by applying a newly developed data correction technique to enhance accuracy and reliability of the isotopic analysis. We determined the isotope ratio of U010 and U030 single particles in micrometer sizes with FT-TIMS and SEM-TIMS methods. The excellent agreement of the measurement with the certified value showed our single particle analysis based on FT-TIMS and SEM-TIMS measurements suitable for the analysis of unknown uranium single particle with high precision and accuracy. 
