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Abstract:

We employ first-principles calculations to study charge transport and ultrafast carrier dynamics in semiconductors and oxides, focusing on the interactions between
electrons and lattice vibrations (phonons). We developed a PERTURBO code to quantitatively predict intrinsic transport properties in materials from first-principles,
which has been applied to computing mobility in complex materials, such as organic crystals, strongly anharmonic crystals, and oxides with strong electron-phonon
coupling and polaron. We also carried out ab initio simulations of hot carrier relaxation in the presence of high electric field and coupled dynamics of electrons and
phonons in semiconductors, which provides microscopic insight into the ultrafast processes in materials.
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