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Since the discovery of the first organic conductor in the charge transfer complex TTF-TCNQ,
organic heterostructures based on blends of donor and acceptor molecules have displayed exciting electrical
and optical properties with promising technological applications, which requires understanding the alignment
of the energy levels and the corresponding charge transfer processes at metal/organic interfaces. Charge
transfer, however, leads not only to modifications in the alignment of energy levels, but also to structural
transformations. Such charge transfer-induced structural rearrangements might have significant effects on the
subsequent growth and structure of organic films and, thereby, on device performance.

Here we report on the self-assembly under UHV of the strong organic acceptor TCNQ
(tetracyanoquinodimethane) on Cu(100) by STM, LEED, XPS, XAS and DFT calculations. STM images
rectangular TCNQ islands whose structure is determined by LEED. DFT and STM reveal that the adsorbed
molecules are strongly deformed with respect to their gas phase configuration. Furthermore, while the
molecular arrangement along the shortest side of the islands can be modelled by simple direct intermolecular
interactions, the DFT simulations show that the inter-adsorbate interactions along the fast-growth direction of
the rectangular islands arise from stress-relief induced by TCNQ molecules sitting in neighbouring sites. This
is due to the strong charge transfer (confirmed by XPS and XAS) resulting in an adsorbate-induced
reconstruction of Cu (100). The mechanism might be general for strong organic-acceptor/metal interfaces.
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