LANDER MOLECULES ACTING AS NANOMOLDS ON Cu(110)
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Large organic molecules have recently attracted interest from a fundamental point of view and for prospective applications in nanoelectronics [1,2]. In particular, several studies have indicated that upon molecular adsorption surfaces often do not behave as static checkerboards, but may rearrange to accommodate the different molecular species. We investigate the adsorption of C90H98 (Lander molecule) on the Cu(110) surface in the temperature range 100 – 300 K by STM. The Lander molecule has a central polyaromatic molecular “wire” terminated by a fluoranthene group (conducting backbone), and four “spacer legs” (3,5-di-tert-butylphenyl substituents – Tbp); the function of these legs is to isolate the conducting backbone from the substrate.


The molecule is imaged by STM as four bright lobes. From an interplay with Elastic Scattering Quantum Chemistry theoretical calculations, we deduce that the lobes correspond to tunneling through the legs of the molecule.


Very surprisingly, when the isolated Lander molecules adsorbed on step edges is manipulated away from the step a tooth-like structure appears, as shown in Fig. 2. The structure’s width is two atomic rows, corresponding to the distance between the spacer legs within the molecule [3]. Repeating the same manipulation experiments on molecules adsorbed at low temperatures (150 K), no restructuring of the Cu step edges is found. The process is thus thermally activated.
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This is the first prototype of more complex molecular machines able to self – fabricate nanostructures with the prospect of developing planar and atomically precise interconnections of molecular nanodevices.
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