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Many properties of condensed matter (e.g. optical spectra, electronic transport, etc.) are
determined by excited electronic states (in particular by the electronic band structure and by
electron-hole pair excitations, i.e. excitons). The systematic description of these states can be
achieved by ab-initio many-body perturbation theory, in particular by the GW method and the
Bethe-Salpeter equation. In here the concept of non-local dielectric screening plays a
particular role. The numerical evaluation of these concepts contributes to our understanding
of the electronic structure of many systems, especially on the atomic length scale and in
reduced dimensions. In the talk I will discuss the key elements of the theory, present the key
properties of the involved physical quantities, and discuss a number of prototypical systems.
In addition to conventional semiconductors, surfaces, and molecules I will discuss more
complex systems, e.g. the electronic spectra of molecules adsorbed on metal surfaces and the
optical properties of coupled carbon nanotubes.
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