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Theoretical study of the electronic transport in molecular nanowires 

 

 

The important progresses made over the past decades in the understanding of single-molecule 

electronic junctions led researchers to a renewal in their vision of modern electronics 

paradigms. Indeed, the quantum nature of these objects as well as the new associated 

functionalities open fascinating perspectives to build future electronics. Consequently, these 

new researches led to important developments in the field of molecular electronics, in 

particular concerning the control and manipulation of electronic transport through a molecular 

junction. In that manner, recent experiments of lifting a molecular wire from a surface with 

the help of a Scanning Tunneling Microscope tip (STM) have allowed to access to an accurate 

control of the electronic transport in the molecular junction. However, due to the complexity 

of these systems, a theoretical study remains indispensable to interpret the data and 

understand the Physics beneath. The main objective of this internship lies in this frame, 

through the theoretical study of molecular wires lifted from a surface by a STM tip. We will 

consider here two kind of systems, namely a molecular chain mainly composed of carbon and 

fluorine, and a graphene nanoribbon. Usind Density Functional Theory (DFT) calculations, 

we will first reproduce the lifting process of the polymer from the surface. Second, from the 

obtained equilibrium configurations, we will calculate the electronic transport within a 

Keldysh-Green formalism, in order to compare it to the existing experimental results, and to 

determine the physical processes at the origin of the electronic transport in the molecular wire. 

The different expected behaviors in the two systems could be exploited for the conception of 

new devices at the single molecule scale. 

 

 

 

 
 
Please, indicate which speciality(ies) seem(s) to be more adapted to the subject: 
 

Condensed Matter Physics:  YES   Macroscopic Physics and complexity: NO 

Quantum Physics:  YES    Theoretical Physics: YES 
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