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MODE/ X-RAY ABSORPTION

In this thesis, signatures of many defects in different materials have been calculated
using first-principles approaches. They are compared with available experimental results.
The main focus is on two types of signatures that are strongly related to the local structures
of defects; the vibrational frequencies and the x-ray absorption spectra. Important results
can be briefly summarized as following. (1) The calculated vibrational frequencies of
various O and H defects in CdTe indicate that experimental group has made a wrong
interpretation in their manuscript. Based on this work, the comment is published. (2) The
amounts of four-fold and six-fold indium atoms in each indium oxynitride alloy sample
with varied O:N ratio, in each sample have been determined by directly comparing the
simulations with the measurements. (3) The x-ray absorption spectra of ions (CI” and Ca*")
in water have been used to determine the validity of the dynamical simulation based on
QM/MM calculations. The regime to extract the average absorption spectra based on the
dynamical simulation has been developed. The resulting spectra in comparison with

experimental results are discussed.
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