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The keen interest in slow light in nanostructured dielectrics is motivated by the fact that slow light adds functionality to a material by structuring alone. Such nanostructuring is wavelength-independent, [image: image1..pict]i.e. it can be adjusted to any wavelength of interest within the transparency window of the material. Furthermore, it enhances the weak light-matter interaction in a material that may be of interest otherwise, such as silicon, and it adds another degree of freedom to already highly electro-optic or nonlinear materials such as, e.g. chalcogenide glasses [1]. Operating in the slow light regime enhances linear effects such as gain, thermo-optic and electro-optic interactions, which scale as the slowdown factor, whereas nonlinear effects may scale with its square [2]. In comparison to single cavities, which are widely studied in the photonic crystal and nanophotonics community and which also offer sizeable enhancement of these effects, slow light structures offer more bandwidth, i.e. a broader wavelength range of operation. A corresponding figure of merit is the mode order m, i.e. a cavity of mode order m offers m-times less bandwidth for the same enhancement as a slow light waveguide. Therefore, devices based on slow light waveguides are a platform that can address two key issues in communications: Bandwidth and switching power. The enhanced nonlinearity enables the design of low power all-optical switching and data processing devices, while simulataneously accomodating the large bandwidth of future ultrahigh-speed systems. 
[image: image2..pict]As an example for the slow light enhancement available in these structures, we discuss an optical switch in directional coupler geometry that is ≈40 times shorter than a comparable switch requiring the same refractive index change (fig. 1). Furthermore, we will discuss the systematic tuning of the slow light properties [4] and the fact that slow light can even be achieved in slotted waveguides, thus enabling the possibility of achieving substantial enhancements of the light-matter interaction in other materials such as colloidal quantum dots and polymers (fig. 2).   
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Figure 2. Photonic crystal slotted waveguide for dispersion control.





Figure 1 Slow light enhanced optical switch. The photonic crystal section is 8µm long, while the switching section is only 5µm long. 








