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Parameterfree calculations of excitations and spectra: Fic-
tion or reality for semiconductors? — eFRIEDHELM BECHSTEDT
— Friedrich-Schiller-Universitaet, Jena, Germany

The dream of theorists annd computational physicists is to have pre-
dictive power for important material properties and physical effects.
Its realization requires ab initio calculations without experimental in-
put parameters but accounting fully for the many-body interactions.
The status of realization is examined for electronic excitations and re-
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lated spectra. The basic approaches - density functional theory and
many-body perturbation theory (quasiparticle and excitonic effects)
- are introduced. Progress, accuracy problems, and applications are
discussed for three classes of properties: (i) atomic equilibrium geome-
tries, (ii) energies of electronic quasiparticles, and (iii) optical spectra
including electron-hole pair excitations. Results are exemplarily pre-
sented for band structures and photoemission/X-ray/optical spectra of
semiconductors such as Si, nitrides and oxides. The outlook concerns
free carriers, defects, and nanostructures.



