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Theoretical aspects of modeling the conductance of molecular junctions
KURT STOKBRO, QuantumWise A/S

In this talk I will discuss different semi-empirical and ab initio approaches for modeling the coherent electron transport of
molecular junctions using the non-equilibrium Greens function formalism [1]. The most important effects for determining
the conductance are the energies and coupling of the frontier molecular orbitals to the electrodes. I will discuss the accuracy
of different levels of theory for calculating the HOMO-LUMO gap of various molecules, and present a simple correction that
improves the accuracy of Density Functional based mean field theories [2]. The physical origin of the correction is illustrated
using the Moshinsky atom as test system, and the accuracy is illustrated for a number of small molecules [3]. The coupling
of the molecule to the electrodes is controlled by the terminal group on the molecule. We illustrate how a molecule with C60
terminal groups can have a very strong coupling with the electrodes [4].
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