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“Glass-metal nanocomposites for photonic applications”
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Abstract

Glasses embedded with metal nanoparticles are often referred as Glass-metal nanocomposites
(GMN) and combine either properties of metals or dielectrics. Surface plasmon resonance
associated with conduction electrons oscillations dominates optical properties of GMN. In particular,
in the vicinity of the surface plasmon resonance, GMN exhibit a strong optical nonlinearity, which
exists as longer as excited electrons cool down via electron-phonon coupling. The concentration of
the silver, gold and copper nanoparticles in glass matrix can be controlled by applying external
voltage at elevated temperature. This effect is referred to as electric field assisted dissolution
(EFAD) and makes GMN even more attractive for photonics applications. This is because EFAD
allows one to imprint the electrode profile in the nanoparticle distribution in the subsurface layer as
dissolution takes place only at ectrode-GMN contact spots. This process can be employed to
fabricate of one- and two-dimesional planar photonic structures with elemet size of as low as 100

nm and sub-micron periodicity.
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