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Abstract: 

In the past decade, research groups took advantage of the progress on the growth of molecular 

junction to explore the electronic transport properties in different regimes (non- resonant tunneling, 

hopping, resonant-tunneling, etc...) by measuring their electric properties while varying the 

molecular length1.  While the existing theories correctly describe the transport in the non-resonant 

tunneling regime (i.e. for short molecules), there is no reliable model to connect the regimes to each 

other2. Here, we present a new methodology based on the Non-Equilibrium Green Function (NEGF) 

combined to the Fisher-Lee formalism3 within a semi-classical approach, to predict the transport 

mechanism transition between the non-resonant tunneling and the following regimes.  This new 

approach labeled Multi-Step Fisher-Lee (MSFL)4 consists in comparing a direct tunneling mechanism 

to a multistep tunneling in the Fisher Lee formalism. We have applied it to a wide range of molecular 

junctions and the obtained results are in a good agreement with experimental measurements. This 

work opens perspectives for a better understanding of the transport mechanism in molecular 

junctions. 

Figure: Comparison of a) experimental
5
 results and b) our results using the MSFL method for the molecular 

junction Au-BTB-Ti. 
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