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In order to design a molecular electronic device, it is necessary to understand the
electronic transport through a single molecule, to fabricate a single molecular junction
and to probe the corresponding electronic response to try to mimic standard silicon
electronic devices like diodes or transistors.

In this poster, | present a model molecular transistor based on a redox active
viologen molecular bridge between a gold STM tip and a graphene electrode. This
system has been studied experimentally in an electrochemical gating configuration in
an ionic liquid medium. The corresponding measured conductance clearly exhibits the
typical on/off response of a standard transistor. The experimental data is compared
against two theoretical models, namely a phase coherent tunneling and an incoherent
“hopping” model. The former is a simple gating monoelectronic model within density
functional theory (DFT) which discloses the charge state evolution of the molecule with
the electrode potential. The latter model is the collective Kuznetsov Ulstrup (KU) model
for 2-step sequential charge transport through the redox centre in the adiabatic limit.
The comparison of both models to the experimental data is discussed here for the first
time.

By comparing to, and achieving apparently reasonable fits to both models, we are
presenting a challenge to the community to compare fits to divergent models and
hopefully then discover future ways, experimental or theoretical, to distinguish between
them in such systems.
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