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The group-III-nitride semiconductors InN, GaN, and AlN together with their alloys have attracted much interest due to their outstanding physical, optical, and electronic properties. For example, the band gaps cover a large photon energy range, for the hexagonal compounds from 0.68 eV up to 6.1 eV. So far, however, light-emitting diodes and laser diodes for only the blue/green into the near-ultraviolet spectral region has already been commercialized. In order to optimize these devices as well as to extent the useable wavelength range, precise knowledge of the dielectric function (DF), especially around and below the band gap, is of great importance. Beside the application aspect, the DF is of fundamental interest because its spectral dependence is closely related to the band structure of the materials, i.e. it shows peculiarities in the vicinity of the critical points (CP), the so-called Van Hove singularities.
Despite the intensive research work, the current understanding of the DF for nitride compounds is rather scanty, most studies focused on hexagonal GaN only. We have carried out a systematic study of all binary and a large number of ternary hexagonal compounds [1]. The use of synchrotron radiation (BESSY II) allowed us to extend the photon energy range of the ellipsometry measurements up to 10 eV. 
All binary compounds with wurtzite crystal structure show a strong optical anisotropy in the range of the high-energy CPs. Calculations based on density functional theory in the local density approximation lead to independent-particle DFs [2] which emphasize the observed optical anisotropy, but the peaks are found at higher energies with respect to the experimental data. If instead the electron-hole Hamiltonian (exciton effects) is employed for the calculations the overall agreement is strongly improved, i.e. the comparison of both calculated DFs yields the size of the peak shift for the high-energy CPs caused by the final state interaction. Thus, by fitting the third derivative of the experimental data we determine the corresponding (electron-hole pair) transition energies and can correlate them to the energy spacing between valence and conduction bands in the Brillouin zone by adding the peak shift. The assignment of the CPs provides the basis for the determination of bowing parameters for all three ternary alloy systems.
In the final part, data for cubic InN will presented which demonstrate the similarities and differences to the hexagonal counterpart. The analysis of the DF reveals that the band gap of this material is below 0.6 eV which is the lowest value among all nitride compounds.
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