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The study of the growth mechanisms and structural characteristics of
materials produced with ion beam deposition (IBD) of positive and negative ions
1s reported in detail. '

Ion beam deposition method has been applied by using newly developed
positive and negative ion beams deposition apparatus for either single beam or
simultaneous deposition of positive and negative low-energy (some tens to some
hundreds of eV), mass-analyzed ions under UHV conditions. With this apparatus
deposition of isotope resolved, ultra-high purity materials of a variety of ions
species is possible. : '

Influence of substrate type, film thickness and ion beam energy on the
growth mechanisms of Au films produced by deposition of Au~ ions on Si and
glassy C substrates has been analyzed. As results, Au-silicide layers are grown
on Si substrate. The structure of this layer is affected by the energy of incident
Au’ ions. On the other hand, Au grows forming islands on top of the glassy C
substrates, and no interaction between Au and C is observed.

The effect of ion energy on the production of Au-N compounds by the
simultaneous deposition of positive and negative ions with the IBD method has
been studied. XPS results indicate that Au-N compounds are formed with
simultaneous deposition of 200 eV N* and 200 eV Au~ ions. The compounds are
not observed when the energy of the ions is lower. This is the first report on the
growth of Au-N compounds, showing that the simultaneous positive ad negative
IBD is a promising method for the production of new materials, which can not be
realized by conventional material production methods.

A comparison study between Au layers produced by deposition of single
beam Au” ions and those produced by conventional vacuum deposition methods
is reported. Ion beam deposition is concluded to be superior to the latter.
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