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Raman scattering in doped GaN layers.
E.V.Borisov

The aim of this work is to study the Raman spectra of GaN epitaxial layers doped with silicon within the wide range from 4,1∙1016 to 4,8∙1019 cm-3 at room temperature. Gallium nitride layers were grown on the sapphire substrate with the undoped GaN buffer layers.
The vibrational modes A1, E1, E2(1) and E2(2)  of undoped buffer GaN is observed in the Raman spectrum as well as the sapphire substrate modes. The TO-modes is not observed in the backscattering geometry used in our experiments.
The silicon donor states are separated from the conduction band by 31 meV that is the majority of donors are ionized at room temperature. The lattice vibration is affected by the high concentration of free carriers resulted in the plasmon-LO-phonon modes formation. The energy positions of the plasmon-LO-phonon bands are used to determine the free carrier concentration in the series of GaN samples. The obtained results are compared with the Hall measurements. 

The results of this work:

- The contributions of the undoped buffer layers phonon modes and plasmon-LO- phonon modes from the silicon doped GaN layer in Raman spectra are analyzed for the samples under consideration.
- The donor concentrations are determined for the series of GaN layers within the wide range of silicon concentrations. The obtained data are in the satisfactory agreement with the Hall measurements.
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