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2-2 Optical Amplification and Switches in Silicon Based
Photonic Devices for Future Networks
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Silicon photonics technology has attracted immense research interest because it offers low
cost optoelectronics solutions for telecommunications applications. In silicon-on-insulator optical
waveguides, light is confined in a single-crystal silicon layer separated from the substrate by a
thin layer of buried silicon dioxide. The large step in refractive index enables a tight confinement
of light in a small waveguide area, which can be exploited to achieve high optical intensity
propagation. Thus many practical nonlinear optical devices can be realized in these
waveguides. In this paper, we study the optical nonlinearities in silicon waveguides, including
two-photon absorption, free-carrier absorption and stimulated Raman scattering. Several silicon-
based photonic devices have been developed for future communications systems, including
waveguide two-photon absorption autocorrelator, ultrafast optical silicon optical switches and
waveguide optical Raman amplifier.
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Silicon photonics, Optical switch, Optical amplifier, Photonic devices
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