
AU9917971

THE EVER EXPANDING FILED OF ION BEAM ANALYSIS

DJ. O'Connor

University of Newcastle
Callaghan, NSW 2308

The field of Ion Beam Analysis has steadily developed over the past forty yields to provide
more detailed information for the analyst from a wider range of materials analysis tools. The
first technique to be well developed was Rutherford Backscattering Spectrometry which relied
on the elastic and inelastic scattering of H and He projectiles to provide composition and
structural information in the near surface region. From this grew Ion Channelling which
provided a valuable structural tool for the crystallographic location of impurities in solids.

The field expanded to include Proton Induced Xray Emission (PIXE) and Nuclear Reaction
Analysis (NRA) which pushed the detection limits beyond the range of RBS for most
elements. Apart from different techniques the energy range was extended to develop Medium
Energy Ion Scattering (MEIS, 100-500keV) which has been shown to probe the first 3-10
atomic layers with almost layer by layer resolution and Low Energy Ion Scattering (LEIS)
which is exceedingly sensitive to the outermost one or two atomic layers.

By pushing the limits of techniques we can push the detection limits. This will be shown for
MEIS and for recoils. The use of recoils over a wide range of energies will be discussed to
show the range of applications and the versatility of the techniques. At the low energy end
this technique has the flexibility to not only detect 10"4 of a mono-layer of O on a clean surface
and locate it crystallographically at the low energy end, while at the high energy end it also
allows multi-element depth profile analysis with a uniform detection sensitivity over half the
periodic table.

The power and capacity of these scattering and recoil methods as well as future developments
will provide an insight to the future expansion of techniques and applications.


