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Abstract

In the last decade, the study of the dilute nitride semiconductors such as
GaN As, ., GaN_P_,, ... have been interested in the theoretical and experimental
research areas. The main reason is that by incorporation of a little amount of
nitrogen the band gap of the material dramatically decreases. This feature makes
these materials very useful especially in long wavelength optoelectronics devices as

well as high efficient solar cells.

In this thesis we are mainly interested in the data analysis of the transport properties
of a number of intentionally and unintentionally doped GalN _A4s, . (x<3%)
samples. From the mobility data analysis of a number of samples grown with
different methods (MBE,RF — MBE, MOC VD) and with different amount of
nitrogen mole fractions (x), we have found that at room temperature the nitrogen

cluster scattering is the dominant scattering mechanism for the free electrons. In
addition our data analysis at low temperatures show that the incorporation of
nitrogen in the material leads to a high density of dislocations and trap levels in the

band gap causing a noticeable reduction in mobility and free electron density.



