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Agenda: Single-molecule junctions enable the study of a broad range of quantum-transport phenomena even 

at room temperature [1]. These quantum features are related to molecular orbital and spin degrees of freedom 

and are characterized by various energy scales that can be chemically and physically tuned. To study the rich 

variety of quantum transport processes that emerges from the competion between these energy scales, we 

have developed several techniques to create solid-state, single-molecule devices [2] in which molecules are 

deposited from solution. These include mechanical controlled break junctions, molecular transistors made by a 

self-breaking electromigration technique, and room-temperature stable molecular transistors by electroburning 

of few-layer graphene.  

 



In this talk, I will discuss quantum interference phenomena in single-molecule junctions. Interestingly, these 

quantum effects can be observed at room temperature in ambient and can lead to conductance changes of 

orders of magnitude. A simple example is charge transport across a benzene ring: the para-para connection 

leads to constructive interference, while the para-meta connection leads to destructive interference with a 

dramatically lower probability for electrons to cross the molecule and thus a lower conductance. These quantum 

transport effetcs are a general feature of a large variety of molecules and I will show how they can be controlled 

by the electric fields of a gate [3] and by mechanical strain in ‘double-decker’ molecules (π-stacked OPE’s [4], 

paracyclophanes [5], porphyrin cyclophanes [6]).  
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