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There is a considerable effort to find a new class of materials which can be used to make smaller and faster optical devices. A promising class of materials is photonic crystals which have attracted a lot of interest recently [1, 2]. The aim of the present paper is to study the mechanism of optical switching in nanophotonic quantum wells made from photonic crystals. Nanophotonics is a new research area which includes the study of nanoscale science and technology. These materials have a photon energy gap where photons do not propagate and are reelected from these materials. Interesting phenomena are found due to the existence of energy gaps. For example, in the series of paper we have studies the optical and electronic phenomena of photonic crystals doped with nanoparticles. They included one-photon and two-photon switching, electromagnetically induced transparency, the Stark effect, dark states and dipole-dipole interaction [2].  The photonic quantum well is made from the two photonic crystals A and B. The structure of the well is denoted as B/A/B where the crystal A is sandwiched between crystals B.  The size of the layer A is of the order of nanometers.  We have considered that photonic crystals A and B have gap to mid-gap ratios of about 25% and 29%, respectively. We have doped an ensemble of noninteracting nanoparticles in layer A. A probe laser field is applied to study the absorption process. The nanoparticles are interacting with the quantum well which is acing as a reservoir and probe laser field.  Many-body quantum mechanical methods such Greens function and density matrix have been employed to study the emission and absorption and emission phenomena.  The localized photon states are predicted within the quantum well. It is also found that such doped quantum well can be made to exhibit optical switching. When the resonance energy of the nanoparticles lies near the first localized photonic state , the system will transmit the probe field photon due to the strong coupling between the localizes state  and the nanoparticle. It is labelled as the ‘off’ state.  On the other hand, an ‘on’ state will arise when the resonance state lies near the second localizes state of the quantum well.  It is important to note that this switching effect is due to the localized states in the quantum well. We anticipate that the optical switching mechanism described here can be used to make new types of all-photonic switching photonic devices and optical computers.
[1] S. John, Phys. Rev. Lett., 58, 2486 (1987); E. Yablonovitch, Phys. Rev. Lett. 58, 2059 (1987). [2] Mahi R. Singh, Physics Lett. A 363, 177 (2007); Phys. Rev.  B 75, 155427 (2007); Phys. Rev. A75, 033810 (2007).
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