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The understanding of electron transport through molecular electronic devices (MEDs) is
essential for the conception of new types of circuits, such as quantum transistors. We present
our newly developed Source-Sink Potential (SSP)! method for the calculation of the
transmission probability.

Using SSP we explore simple relationships between molecular structure and conductance to
analyze and predict experiments. The systems studied range from small aromatic compounds to
nanotubes. In these systems, phenomena, such as destructive interference, are studied to
provide insight on their impact on the conductance of MEDs.

We also present an approach to include correlation effects in the description of MEDs. A
generalization of density functional theory (DFT) has been proposed? to allow for the use of
complex (SSP) potentials. We apply the SSP method in the framework of this complex DFT.
The implementation of this new DFT? is explained, as well as preliminary results of the
conductance of model MEDs.
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