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Abstract: The combination of density functional theory (DFT) simulations and experimental 
characterization techniques provides a powerful tool for the investigation of metal-based interfaces. 
In this talk, I will discuss computer-modelling work done in my group, in collaboration with 
experimentalists, about the properties and interactions of metal surfaces. The Re/Pd interface, which 
is largely unstrained, provides a useful playground to test the agreement between X-ray 
photoemission spectroscopy (XPS) measurements and density functional theory (DFT) calculations of 
core levels, and to assess the role of interfacial charge transfer in the core and valence electronic 
structure [1]. Using a combination of DFT, XPS and NEXAFS (near-edge X-ray absorption fine structure), 
we have studied the interaction of nickel surfaces with chiral modifiers and other organic molecules, 
to gain insights on the use of modified nickel as an enantioselective catalyst [2-4]. I will illustrate how 
the combination of synchrotron-based techniques and simulations allows the unambiguous 
determination of adsorption geometries in a way that is not accessible to experimental or theoretical 
techniques working in isolation. Finally, I will highlight our recent work, again in collaboration with 
experimentalists, examining the role of metal-organic interfaces on the thermal properties of 
nanofluids that are of interest as heat transfer fluids in concentrated solar power plants [5-8].    
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