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Introduction

Accelerator Mass Spectrometry (AMS) provides high precision
isotopic information from milligram and sub-milligram samples by
direct analytical determination of the isotopic ratios.

Where conventional scintillation counting methods provide
information about concentration of radio isotopes based on
radioactive decay and measurement of & particles emitted from the
sample, AMS directly counts the individual isotopes after separating
them according to their mass-to-charge ratio. AMS is preferred over
scintillation counting as AMS requires far less sample material and
provides higher sample throughput because of higher counting
rates.
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Precision and reproducibility

The central feature of the HVE mass spectrometer concept is a
“state of the art” Tandetron accelerator characterized by high
reliability, extremely low noise level, high terminal voltage stability
and low terminal voltage ripple.

The HVE Tandetrons are equipped with a purely electronic HV
power supply that has the advantage that it has no moving parts.
As a result there are no vibrations, which might result in terminal
voltage fluctuations. Moreover ripple & stability values and dynamic
behavior are stable over many years of operation whereby
maintenance of the components in the pressure tank is seldom, if
ever, needed.
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5.0 MV Tandetron accelerator

AMS makes measurements possible that can not be done by other
counting techniques because there is not enough sample material
or the number of samples is simply too high.

Initially applied in archeology for “C-dating AMS is today used to
measure isotopic ratios of numerous elements including Be, Al, ClI,
Ca, | and U. It is applied in fields like geophysics, oceanography,
environmental and paleoclimatic studies, hydrology, biomedicine,
biochemical kinetics, material research, non-proliferation
safeguarding and monitoring, nuclear and atomic physics, nuclear
astrophysics and trace element analysis.

Sensitivity

The extreme sensitivity achievable with AMS can not be reached
with conventional analytical isotope ratio mass spectrometers, AMS
solves the interference problem originating from molecules and
molecular ions with practically the same mass-to-charge ratio as the
isotope under investigation. Typical minimal concentration ratios
which can still be determined by AMS are in the range of 107

Since precision and reproducibility are key issues in AMS, stability
is of paramount importance for an Accelerator Mass Spectrometer,

Terminal voltage transients that can be tolerated in an experimental
nuclear physics environment are absolutely unacceptable in AMS
as it can destroy data obtained from samples that may be
irreplaceable.

Similarly minor fluctuations in terminal voltage can cause changes
in transmission of the beam through the accelerator and reduce the
reproducibility of the results.

Single or multi element systems

Depending on the application(s) HVE Tandetron Accelerator Mass
Spectrometers are available in two versions: as dedicated systems
for a single element or as multi element systems for multiple
elements. System exiensions for other ion beam technigques
including ion implantation, RBS-C, PIXE, ERD and NRA are
available as well.







