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Phononspectrum in 1D-3D systems, including impurity in crystal

The study of lattice vibrations in crystals are important up to this day. The optical properties of these materials are mostly because of the electron configuration, but the interaction of phonons and the interaction of phonons and electrons also play a great part in it. In some cases, we even make use of this interaction. That's why the phonons in crystals are of great importance in understanding physical phenomena.
In my work, I learned theoretical and numerical methods of analysing lattice vibrations in periodical, 1-D systems. The presence of impurities change the phonon spectrum; new modes arise, which can be studied analytically, but numerical simulations are needed to get results. I applied this knowledge on a 3-D periodical system to calculate the spectrum. I studied the vibrations of rock-salt structure, including the discussion of supercells.
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