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The research program based on the ANTARES AMS spectrometer involves applications of
the long-lived radionuclides 14C, 10Be, 26A1,36C1 and 129I in earth sciences and archaeology.
Examples of environmental applications of AMS at Lucas Heights include: use of the 14C
bomb pulse to determine the age and age-spread of air trapped in Antarctic ice bubbles, key
parameters to study the variability of CO2 and other greenhouse gases in the past [1]; analyses
of 14C bomb-pulse curves in tree rings from tropical regions and the southern hemisphere to
improve our understanding of the carbon cycle and air-sea interactions, important processes
for the global climate [2]; analyses of 10Be and 36C1 produced in-situ in polished glacial
bedrock and moraine boulders from Tasmania, New Zealand and Antarctica, as part of a major
national project to unravel the timing of glacial cycles in the southern hemisphere [3]. A
recent archaeological application has been the radiocarbon dating of charcoal fragments from
the rock shelter at Jinmium in the Northern Territory demonstrating that this site was occupied
by Aboriginal people only during the late Holocene [4]. In environmental monitoring, the
analysis of 1291,14C and 36C1 in water specimens from Mururoa and Fangatauga contributed to
an IAEA study regarding residual radioactivity in the Pacific after the French nuclear program
[5].
Concerning the future of the AMS program at Lucas Heights, one can forecast the continuous
growth of applications in environmental sciences and archaeology. In climatic studies, there is
an ongoing collaborative program to determine the fossil contribution to the global methane
budget from the analysis of 14CH4 trapped in Antarctic firn before the nuclear age. The
program based on in-situ produced radionuclides is expanding with the study of complex
processes such as the transport and deposition of eroded material to understand phenomena
such as the evolution of desert sands. Less traditional applications are also being developed
such as the use of anthropogenic 14C to detect synthetic additives in food products and wine.
Biomedicine is set to become a major direction in future AMS applications at Lucas Heights.
The most significant advantage of AMS in biomedical applications is that the biological
response to toxins can be obtained at environmentally relevant dose levels. In fact, AMS
enables the detection of carcinogens labelled with 14C at concentrations of one attomole per
milligram of body tissue. Furthermore, the use of long lived radionuclides make negligible the
radiation hazards to subjects and researchers. For example, the metabolism of calcium and
aluminium in humans can be studied using 41Ca and 26A1, respectively. The capability recently
achieved at ANTARES for the AMS detection of actinides could offer exciting possibilities
in studies related to the toxicology of plutonium.
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