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WFFER R OREZE (2£30) : Chemical substances that contain indium (In) and silicon (Si) in close
proximity are known to catalyze certain organic chemical reactions. We have demonstrated that In
implanted SiO, thin films, formed under some specific conditions, contain In atoms on or near the
substrate surface in close proximity with Si atoms and catalyze a reaction of benzhydrol with
acetylacetone. In this study, dependence of the catalytic ability of an In implanted SiO, thin film on the
ion incident energy and dose for the In ion implantation process has been examined. It has been shown
that a right combination of ion energy and ion dose must be selected in the film preparation process for
the manifestation of the catalytic effect.
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Fig. 1 Energy distributions of In ion beams used in this study.
Preset bias voltages were (a) 50, (b) 100, (c) 200, and (d) 470
V, and actual peak energies of In ions were (a) 56, (b) 104, (c)
205, and (d) 476 eV, respectively.
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Fig. 2 X-ray diffraction (XRD) spectra (0-20 method)
obtained from SiO,/Si substrates with In ion implantation
[(a)-(d)] or without it (€). The In ion energies used here were
(a) 56, (b) 104, (c) 205, and (d) 476 eV. The doses of In ions
on these substrates were 1x10" ions/cm? The XRD peaks
corresponding to In are observed only in (a)-(c).
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Fig. 3 X-ray photoelectron spectroscopy (XPS) spectra in the
In 3d region for (a) an In implanted SiO,Si substrate (ion
energy = 476 eV, ion dose = 1x10Y ions/cm?) and (b) an In
metal.
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different ion beam conditions (a)-(l).
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