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In this study, metallic ions (mainly silver in this study% were doped to
glass by solid-state ion exchange, and metallic precipitates were formed inside the ion-doped area
by supplying electrons to the doped surface. First, an experimental system was constructed to enable
real-time, magnified observation of the shape and growth direction of the precipitates. The

resulting relationship between the voltage application time and the precipitation area was found to
be well represented by a model derived by replacing the ion-doped/precipitated/un-doped regions in
the glass with an equivalent circuit. Furthermore, the possibility of controlling the direction and
shape of precipitate growth by using methods such as local laser heating and crack introduction was
demonstrated. Novel methods for multilayering of precipitates and anisotropic etching of glass were
also proposed.
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