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Abstract 
 
 Transport of electrical charge across a nanoscale junction is accompanied by many 
effects like transfer of energy between electrons and ions and consequent heating of the junction, 
forces on ions due to current-induced variations of the electronic distribution, current 
fluctuations etc. I will discuss these effects in nanoscale structures and focus on their description 
at the atomic level. In particular, I will discuss their relative role in the stability of nanojunctions, 
the bias dependence of the current and noise on heating and compare these findings with 
experimental results. Particular attention will be given to open questions regarding these effects, 
and their impact on nanoscale electronics. I will also discuss an intriguing new application of 
transport in nanoscale systems, namely a novel approach to DNA sequencing using nanopores 
which has the potential to considerably increase sequencing speeds. 
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