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The metal nanoparticles possibly exhibit unique properties due to their quantum effects of
nano-size clusters, unlike bulk metal. Nanoparticles are expected as a new functional
material for catalyst, optical and magnetic devices. In particular, metal nanoparticles in
transparent materials provide new optical properties, and have been applied photonic
devices. Ion implantation is one of the methods of synthesizing nanoparticles in transparent
materials. In this research, we have been tried to synthesize new functional nanoparticles in
glass by using the ion implantation method. Especially, we have tried to synthesize metal
nanoparticles with shape controlled and /or alloy nanocomposite by two kind of ions
irradiation. High-purity amorphous silica glass (SiO;) plates were prepared as an
implantation target material. The targets were implanted with Ag ions and Ni ions with
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energy variation at room temperature by using an ion implanter. Dual ions implantation was
done in two ways, that is Ag ion implantation into SiO. followed by Ni ion implantation, and
the other is vice versa. After each ion implantation, the optical absorption spectra were
measured by Ultraviolet visible absorption spectroscopy and characterized nanostructure by
using the positron annihilation coincidence Doppler broadening (CDB) measurement,
Grazing Incidence X-ray Diffraction (GIXD), and other X-ray analysis at photon factory. We
found the difference of the optical property between nanoparticles synthesized by different
irradiation orders. Especially, in UV-vis absorption spectra, different intensity and the profile
of surface plasmon resonance (SPR) peaks appeared in those samples. Also, in GIXD
patterns, diffraction peaks appeared a single peak for a sample, but split it for another one.
According to these results, different structured nanocomposites are formed by changing
implantation order. Therefore, the implantation sequence of multi-ions can be considered as
the control parameter of nanocomposite formation in solids. In addition, we found that the
light absorption character depends on irradiation sequence of Ag and Ni ions.
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