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An extensive accelerator mass spectrometry program has been conducted on the HUD
accelerator at the Australian National University since 1986. In the two years since the
previous conference, the research program has expanded significantly to include biomedical
applications of 26A1 and studies of landform evolution using isotopes produced in situ in
surface rocks by cosmic ray bombardment. The system is now used for the measurement of
^Be , 14C, 26Al, 36C\, ^N i and 12^I, and research is being undertaken in hydrology,
environmental geochemistry, archaeology and biomedicine. On the technical side, a new test
system has permitted the successful off-line development of a high-intensity ion source. A
new injection line to the 14UD has been established and the new source is now in position
and providing beams to the accelerator.

The measurement technique remains as described previously [1], with slow isotope cycling
and transmission of all beams to the beam-line Faraday cup/detector unit. Absolute
measurements are performed for 3 6 Q , 26AI and ^Ni, with the other isotopes being measured
relative to a standard. Detail refinement of the system has resulted in a steady improvement
in measurement precision and at the present time measurement reproducibility for 36C1 is
presently 2%.

The 3 6 Q program on the accelerator continues to concentrate on hydrological applications,
with the principal emphasis being placed on groundwater tracing in Australia's Murray-
Darling Basin. The Australian groundwater studies are being complemented by a continent-
wide rainwater sampling program, which is investigating major element and stable isotope
concentrations in rainwater along with 3 6 Q fallout.

An increasing number of samples are being measured as part of geomorphological studies.
These studies make use of the in situ production of the isotopes 10Be, 26A1 and 36C1. The
work was initiated with exposure age and erosion rate measurements employing 36C1 in
limestone [2], and now is being applied to '^Be and 2^A1 in quartz extracted from various
rock types. This work is described in detail in an associated poster.

A program in biomedical applications of AMS isotopes has begun recently in conjunction
with the Chemistry Department at the University of Manchester [3]. Initial work has
concentrated on the measurement of biomedical 2(>A1, as a prelude to toxicological studies
using this isotope as a tracer for aluminium. Considerations which are peculiar to biomedical
samples will be discussed. A first project on the uptake of aluminium by the various
components (DNA, RNA, cytoplasm and nucleus) of human neuro-blastoma (brain) cells
grown in culture has been completed and the results will be presented.
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The 59Ni measurements are performed by operating the accelerator at 15MV and transmitting
the 13+ charge state around the analysing magnet. The beam is then post-stripped to the 22+

charge state before transmission through a 45° switching magnet. A 59Ni/Ni background of
~10"13 has been obtained, and measurements have been made on the metal phase of two
meteorites [4].
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