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FRONT COVER

The front cover image of this issue shows the “Fireball” – 
an artistic ball and stick view (by Daniel G. Trabada) of the 
�-SiC(100) surface. The background alludes to the fi rst-
principles molecular-dynamics technique FIREBALL (see the 
Review Article by James P. Lewis et al. on pp.1989–2007): 
The “fi reball” orbitals used in this computational approach 
are obtained from atomic calculations in which the orbitals 
are confi ned within a given cut-off radius. The effect of this 
confi nement is to increase the energy of the atoms, depicted 
here as microscopic “balls of fi re”. The FIREBALL method is based 
on the Sankey–Niklewski approach, one of the outstand-
ing advancements in electronic structure density-functional 
methods. Lewis et al. report on several improved theoretical 
developments and recent application to a variety of systems 
ranging from biomolecules to semiconductors. The review 
and 12 more articles in this issue compose the special section 
“Large-scale simulations in materials science”, dedicated to 
Otto F. Sankey (see pp. 1987–1988).

The growing market of organic electronics relies on the 
use of organic conjugated molecules as components 
of multilayer devices, whose performance depends 
critically on the energy barriers that control the carrier 
transport between layers, and the electronic transport 
in a nanocontact between a single molecule and 
metal electrodes. As shown by José I. Martínez et al. 
(pp. 2044–2049), theoretical STM imaging arises as a 
powerful tool in this novel researching fi eld, validating 
the obtained interfacial geometries compared with the 
experimental STM for the TCNQ/Au(111) self-assembled 
structure, as well as the complementary electronic 
structure analysis. 
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