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Application of fluoride target materials in AMS
measurement of uranium isotopes
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Accelerator mass spectrometry (AMS) is arguably the most sensitive method for determination of isotopic
ratios for a variety of trace nuclides in many different fields of interest, including uranium-236 and since
recently also uranium-233. Both these radionuclides, being almost solely anthropogenic, occur in the envi-
ronment at extremely low concentrations, usually reaching well below 10^(-10) for uranium-236 and even
lower for uranium-233. Related analyses of these isotopes serve not only as a reliable fingerprint of nuclear
contamination for safeguards monitoring purposes but also allow for distinguishing between sources of emis-
sion, including different types of fission reactors and global fallout [1]. Besides, an ever-growing demand for
uranium-236 determination persists in marine sciences, where it can be used as a highly conservative tracer.
Due to low concentrations, a high overall sample-to-detector efficiency is required, which depends strongly
on initial chemical separation yield as well as subsequent chemical form used for negative ion production
during measurement. To improve the ionization efficiency, a sample preparation method based on lanthanide
fluoride co-precipitation and mixing with lead fluoride has been developed [2] and further modified. Applica-
bility of uranium-fluoride target materials has been evaluated by series of ionization efficiency and isotopic
ratios measurement realised in collaboration with Laboratory of Ion Beams Physics, ETH Zurich and VERA
AMS Laboratory, University of Vienna.
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