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I will present a method for constructing maximally localized Wannier functions (WFs) for
general systems including non-periodic metallic systems such as molecules adsorbed on a
metal surface or a molecule attached between metallic electrodes. The resulting partially
occupied WFs [1] have improved symmetry and localization properties as compared to
the WFs constructed from the occupied subspace. In the second part I discuss how
the partially occupied WFs can be used to calculate the Landauer-Büttiker conductance
of nano-scale contacts with plane-wave accuracy within a DFT framework [2]. As an
application of the WF-transport scheme it is demonstrated how the presence of impurity
gas atoms can affect the electrical properties of Ag and Au monatomic chains. Finally,
it is shown how the minimal WF basis can be combined with the GW approximation to
address correlation effects in quantum transport through realistic nano-scale contacts [3].
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