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In NANONET we develop the electronics of the future, 
by combining:
! Molecular synthesis
! Electrical contacting of nanoscale electronics
! Modelling of properties on an atomistic level 

The IHRS NANONET offers
! 3-years PhD fellowships
! Graduate program in English
! Excellent research environment 
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! Structured mentoring through 
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and workshops

! Professional preparation 
(including transferable skills 
courses)

Abstract 
The course gives an overview on current transport phenomena occurring in nanoscale electronic objects. It 
begins by introducing basic concepts of solid state physics, like the Fermi function or the density of states in 
various dimensions, in order to make the course suitable for students with a background in physics, chemistry 
and engineering. Coherent transport on the nanoscale is then explained based on the Landauer approach. 
The role of electron-electron interactions in such systems will be shown in so called Coulomb Blockade 
phenomena, where charging of single electrons becomes important. Transport phenomena in longer 
molecules exhibit a transition from the coherent transport to incoherent transport, where hopping behavior 
dominates. Getting to know these processes lays the foundations for a detailed understanding of various 
transport phenomena taking place in single molecules and other nanostructures.  
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