Linear chains of hydrogen-bonded organic molecules on insulating thin films may become essential for the study of electronic and excitonic effects in quantumconfined molecular systems using scanning tunneling microscopy (STM) [1].

Until now, such linear chains on thin insulators have only been obtained by assembling molecules one by one using the STM tip [2], which strongly limits the field of possible investigations and hampers the potential applications in device technology.

Here, we demonstrate the spontaneous growth of these linear chains via molecular self-assembly on insulating thin films (1 to 3 atomic layer thick) [3]. This growth is particularly difficult due to the generally weak interactions between the adsorbed molecules and the insulating surface. We overcome this difficulty by using a prochiral molecule (quinacridone, QA) and an ionic insulator (potassium chloride, KCl).

QA has been shown to self-assemble into homochiral hydrogen-bonded chains on metals [4]. Here, we take advantage of the electrostatic interactions between the (partially charged) functional groups of QA and the ions of the KCl layer to stabilize the molecular chains.

QA/KCl/Cu(111) is both of fundamental and technological interest. QA is a unique model system for the study of current driven optical transitions at the submolecular scale [5]. QA is actively considered for future organic-based (opto)electronic devices. Alkalihalide thin films are increasingly used as buffer layers at the electrode/semiconductor interfaces to enhance the performance of such devices [6,7].

Using low-temperature STM in ultrahigh vacuum, we determine the molecular arrangement of these chains and their relation of epitaxy with the substrate. Overall, our results introduce QA/KCl/Cu(111) as a self-assembled nanoscale model system of pi-conjugated molecules on thin insulating layers, for the study of emergent physics in nanophotonics, nanoelectronics and excitonics. Such investigations could be carried out on the nanometer scale using tip-enhanced Raman scattering (TERS) and photoluminescence (TEPL) and STM-induced luminescence (STML) spectroscopy and microscopy.
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