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Actinides measurements on the 1 MV AMS system at
the Centro Nacional de Aceleradores (CNA, Seville,
Spain): How far can we go?
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The AMS technique was implemented for the first time in Spain in 2005, with the arrival at the Centro Na-
cional de Aceleradores (CNA, Seville) of the first compact and multi-elemental system put in the market by
High Voltage Engineering Europa (HVEE, Amersfoort, The Netherlands). Since then, actinides measurement
techniques have been in constant development at the CNA. To date, 236U, 237Np, 239Pu, 240Pu and 241Pu can
be considered consolidated radionuclides and are routinely measured in a variety of samples [1,2]. Recently,
the AMS technique has been setup for 233U [3] and 244Pu [4] analysis. The limelight is now put on Am and
Cm analysis.

The compact design of the spectrometer constraints the abundance sensitivity that can be obtained for those
nuclides neighboured in mass by naturally occurring isotopes. This is the case of 236U, neighboured by 235U
and 238U, and 233U, neighboured by 232Th, 234U and 235U, for which background isotopic ratios of 10-10
(i.e. 236U/238U) and of 5x10-11 (i.e. 233U/238U) have been demonstrated, respectively [3,5]. It has been
observed that the survival of molecular isobars in 3+ charge state can limit the sensitivity of the technique
is the stripper gas settings are not properly adjusted. This can be especially critical for the extremely minor
244Pu, due to the survival of the diatomic trication 232Th12C3+ [4]. Recent studies on Am (241Am and
243Am) and Cm (244Cm, 245Cm and 246Cm) isotopes point out to detection issues related to the presence
of lanthanides (mostly Dy isotopes) in the sample, due to occurrence of pile-up events from 2+ molecular
fragments mimicking the electronics signal of 3+ actinides ions in the detector (e.g. 162Dy2+ and 243Am3+).
Thus, the best performance of the AMS technique for actinides analysis in environmental samples can be
achieved if: i) the AMS technical parameters are thoroughly adjusted in every case (i.e. slits settings and
stripper gas pressure), and ii) the radiochemistry of the samples is optimized so that Th is suppressed from
the U, Np and Pu samples, and lanthanides from the Am and Cm samples [7].

At the CNA, a synergy between both research fields, AMS technique and radiochemistry, has been achieved,
so that the most minor and demanding actinides radionuclides can be analysed in a variety of environmental
matrixes. In this work, the overall performance of the technique will be presented. Besides, examples of the
most recent studies carried out at the CNA illustrating the potential of the U, Pu and Am isotopic vectors to
gain information on the anthropogenic sources of actinides to the environment will be given.
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