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"Physical aspects of new materials and nanostructures”
Prof. Dr Ewelina Hankiewicz (Wuerzburg University, Germany)

Course contents:

During this lecture new transport phenomena and new nanostructures will be considered.
In particular, | will discuss, materials which are described by Dirac-like equation (for
example graphene and topological insulators). Transport in nanostructures and in hybrid
materials (topological insulators or graphene/superconductors) will be analyzed from the

theoretical and experimental perspectives.

Syllabus of the lecture:

1. Introduction to the mesoscopic transport and nanostructures

2. Dirac equation versus spin-orbit coupling

3. Introduction to new materials with Dirac dispersion: graphene and topological
insulators

4. Transport in topological insulators and graphene
Physics of  hybrid structures consisting of topological insulators and
superconductors

6. Josephson effect in gapless and gapped Dirac systems

7. Superconducting Klein tunneling
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