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Recently there has been increased interest in the possibility of using organic molecules as possible electronic components in nanoscale devices.  One of the most important issues to be addressed is the role of molecule-surface interactions.  Density Functional Theory (DFT) calculations can provide important information regarding the electronic structure of these type of systems, but up to now generally have used either a finite cluster of metal atoms with an attached molecule or a repeated supercell geometry.  Both approaches suffer from various shortcomings, either a poor representation of the delocalized metallic states (clusters) or unphysical cell-cell interactions (supercells). The Full-potential Linear Augmented Plane Wave (FLAPW) in the free-standing film geometry avoids these shortcomings.  In this approach, the substrate is modeled by a N-layer (typically N~9-25) two-dimensional film and the region beyond the substrate and adsorbate treated as a true “vacuum” region with the proper boundary conditions at infinity.

To demonstrate the feasibility of determining the interactions between organic molecules and metallic surfaces, we calculate the properties of a nine layer Cu(111) film with an attached 
[image: image1.wmf]R30 thiolate (SC6H5) self-assembled monolayer (SAM). A recent two photon experiment [1] reports a work function shift from 4.9 eV for the clean Cu surface to 3.7 eV with the adsorbed SAM.  Additionally, two states were resolved, one below the vacuum level by 0.4 eV and the other 2.6 eV above. The DFT results predicts a larger the work function reduction due to the SAM formation, which is attributed to a small area 16.9 A2 per molecule. For the Au surface the area is 21.6 A2, which corresponds to the optimal packing. We report the geometry and electronic structure necessary for the detailed interpretation of the experiments. 

A crucial advantage of the our FLAPW code is the ability to self-consistently include the effects of an external applied electric field, which will allow us to more realistically model the properties of the molecule/surface interface corresponding to nanoelectronic devices. 
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