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Ultrafast switching can be achieved in III-V photonic crystals by using the carrier-induced nonlinearity to shift the frequency of the photonic band edge. In this paper I will review work to demonstrate this effect in AlGaAs photonic crystals using both real and virtual carriers. In the case of real carriers, the response time is limited by surface recombination at the holes [1,2]. The surface recombination rate can be controlled by design of the photonic structure [3], and switching times below 10 ps have been demonstrated in this way. The incorporation of quantum wells into the active region enhances the magnitude of the nonlinear effect [4]. Sub-picosecond response times can be achieved by pumping below the band gap to generate virtual carriers [5], although in most cases the virtual carrier nonlinearities are masked by the slower and larger effects of the real carriers, which are unavoidably generated by multi-photon absorption. 
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