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Abstract

Annealing is an important fabrication process for devices based on the (In)GaAsN
group of materials. This thesis studies two topics related to annealing of dilute ni-
trides:

1. The mechanism of structural changes during rapid thermal annealing at different
temperatures on a set of GaAsN/GaAs MQWs; the structural and optical properties
of the samples were studied by XRD, PL, TEM and Raman Spectroscopy. We found
that the main mechanisms for structural change are different in different temperature
ranges: at low temperatures (<750◦C), the principal mechanism is the annihilation
of point defects; at medium temperatures (≈750◦C), a short-range ordered structure
formed (the negative annealing stage); at high temperatures (>750◦C), a low density
of dislocations is formed by clustering of the residual defects.

2. The mechanism of atomic-dimensional structural changes during annealing of dif-
ferent durations of an InGaAsSbN/GaAs SQW was investigated by studying their In
K-edge EXAFS spectra. In this study, firstly, the Sb and N atomic fraction ranges in
the In first shell were determined. Secondly, a defect-complex-structure related feature
was observed in the spectra. We propose that this complex is composed of an N-N
dimer and an As-N pair. During annealing of medium duration, part of the defects
was annihilated; but when the sample was annealed with a longer duration, a portion
of the N-N dimers converted to In-As defects.
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