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considerable amount of research work on SRG of azobenzene polymers. Since this chapter focuses on gratings that can be tuned by an external stimulus, the large body of works on SRG (Natansohn and Rochon, 2002) and nontunable volume gratings (Ikeda, 2003) are outside the scope of this review. Moreover, the interference pattern in Fig. 11.1 is the modulation in intensity of light that gives a similar effect to a grating photomask. In the case of photoinduced orientation, an interference pattern with polarization modulation (same light intensity) can well be used to record a grating (Qi et al., 2005). Unless otherwise stated, the tunable diffraction gratings discussed in this chapter are volume gratings, and the recording interference pattern is intensity modulation.
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		(2.5.17)
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The material flux at the steady state 7st is constant at every point in the system: ^ ^ (2.5.18)
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		Diffraction gratings are an optical element indispensable for many devices and instruments. Generally, the important characteristics of a grating are the diffraction angle and diffraction ef ciency. Tunable diffraction gratings refer to gratings whose characteristics can be reversibly changed (tuned) by an external stimulus. The tunability is an attractive feature that offers possibilities for new applications in such devices as  ber-optic switches and dynamically variable focal-length lenses (Sutherland et al., 1994; Zhang and Sponsler, 1992). This chapter reviews and discusses research works that use azobenzene-containing polymers or LCs to record tunable diffraction grating. Figure 11.2 schematically presents the three types, namely, mechanically, electrically, and optically tunable diffraction gratings. For a mechanically tunable diffraction grating, the diffraction angle can be reversibly changed upon an elastic deformation of the material resulting in a change in the grating period. As the deformation can also lead to a change in refractive index modulation, the diffraction ef ciency may also be tuned. For an electrically tunable diffraction grating, the application of an electric  eld changes the index modulation, usually because of the electric  eld induced LC orientation, which allows for switching of the diffraction ef ciency between the on- and off state, that is, between high- and low ef ciency. In the case of optically tunable diffraction grating, the diffraction ef ciency of the probe light can be switched between the on- and off state by exposing the grating to light at two wavelengths. With azobenzene polymers and LCs, it is easy to imagine that light at the two wavelengths should induce the trans  cis and the reverse cis trans isomerization of azobenzene moieties, respectively, to trigger a reverse change in index modulation of the grating.
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		As a last example in this section, let us consider a sphere situated in a solution extending to infinity in all directions. If the concentration at the surface of the sphere is maintained constant (for example c = 0) while the initial concentration of the solution is different (for example c = c ), then this represents a model of spherical diffusion. It is preferable to express the Laplace operator in the diffusion equation (2.5.1) in spherical coordinates for the centro-symmetrical case.t The resulting partial differential equation
The recording of such a grating on an azobenzene polymer  lm, whose diffraction characteristics can be reversibly and drastically changed through deformation of the  lm, requires the use of an azobenzene-containing elastomer. In principle, any azobenzene polymer in the glassy state (below its Tg) can undergo an elastic
These clusters are usually implemented by having the workload load balanced through a set of head nodes that allocate the processing task to a suitable computing configuration. Large deployments of this type of cluster are often called server farms. Applications that can take advantage of this type of infrastructure are often called scale-out applications. Web services (HTTP) and application middleware tiers are commonly configured in a load balanced configuration. In addition, load balanced clusters typically do not require shared data access across systems. As shown in Figure 9.2, within a blade chassis there easily can be one blade running the load balancing software, distributing the workload among the other blades within the chassis. Another implementation might have load balancing servers/appliances running external to the blade chassis, distributing the work across multiple blade chassis.
2 ) + (d2/dz2) = (d2/dr2) + (d/dr)(2/r), where r is the distance from the origin (located at the centre of the sphere).
Figure 11.2. Schematic illustration of mechanically, electrically, and optically switchable diffraction gratings.
110 is then dc r>r0, r = r0,
Many commercial load balancing products are available in the market today for Windows, Linux, and UNIX. An example of a blade-specific solution that supports several cluster types, including load balancing clusters, is Egenera s PAN Manager. In addition, virtualization software from Xen, Virtual Iron, VMware, Qlusters, Microsoft, and others automate virtual server provisioning and workload balancing within and among blade chassis.
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