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A general concept for changing and manipulating the local properties of glass materials, in three-dimensions, will be presented. The basic principle is to use selective means to deposit energy into the material, i.e., to enable localized or selective changes in the bond structure of the glass matrix. A common method is simply laser exposure using fs- or UV-lasers. As a change in the bond structure may also cause a localized modification of the thermal equilibrium properties of the material, the different areas of the glass will behave differently when the sample is heated homogeneously. If the difference in thermal changes between modified and un-modified regions is significant, homogeneous thermal treatment of the material will result in a self-organizing structure. Different examples of differential thermal systems and self-organizing structures will be presented, including chemical composition Bragg gratings [1]. In this case, a local, smaller than 250 nm, variation of the chemical composition and hence the refractive index of the glass is attained through UV-induced chemical interactions involving hydrogen, combined with homogeneous thermal treatment. 
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