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supramolecular nanoscale systems of self-assembled pi-conjugated molecules by presenting a comprehensive investigation of one particular
supramolecular system: the double-walled nanotubular J-aggregates of amphiphilic cyanine dye 3,3' -bis(2-sulfopropyl)-5,5',6,6'-tetrachloro-
1,1'-dioctylbenzimidacarbocyanine (C8S3). (i) It is shown that single tubular J-aggregates and bundles composed of several tubes can be
distinguished by their unique optical spectra. The effects of the aggregation time, dye concentration, pH value, and surface treatment on the
formation of bundled tubes were determined. Using this information, the controlled preparation of aggregate solutions containing mainly
single tubular J-aggregates was possible. (ii) The drop-flow technique was developed to isolate individual tubular C8S3 J-aggregates by
deposition from solution onto solid substrates without damaging their delicate supramolecular structure. Polarization resolved near-field
scanning optical microscopy of individual tubular J-aggregates exhibits that they have a remarkably uniform structure along the individual
tube, as well as among different tubes within the ensemble. Moreover, the linear reduced emission dichroism of the single tubular J-
aggregates was determined to DO =0.71 + 0.05, which fundamentally impacts for future theoretical calculations of the excitonic transitions of
such double-walled cylindrical aggregate systems. These findings make this C8S3 J-aggregates excellent model systems for the investigation
of exciton transport in individual quasi-one-dimensional nanostructures as well as for light harvesting. (iii) Spectro-electrochemical studies of
C8S3 J-aggregates immobilized on an indium tin oxide (ITO) and on new graphene-based optical transparent (G-OTEs) electrodes reveal
excellent correlation of J-aggregate redox potentials with the optical response, which allows to associate the observed optical phenomena
with electron-transfer processes. An overall electrochemical-chemical-electrochemical (ECE) mechanism is determined, in which the oxidation
ofthe J-aggregate is attributed to dimerization processes ofits p-conjugated systems. 128 pp. Englisch.
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