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J-aggregates are highly ordered assemblies formed by non-covalently coupled organic dye molecules, which, in turn, can form linear or closed molecular chains. J-aggregates possess a narrow exciton absorption band shifted to longer wavelengths with respect to the absorption band of the monomers. Optical and luminescent properties of J-aggregates are well-described within the 1D Frenkel exciton model.

Although J-aggregates are the objects of numerous studies, the comprehensive understanding the fundamental effect of exciton-phonon interaction on polaronic state formation in such systems is still lacking. According to Rashba-Toyozawa theory, there are two strict statements for 1D excitons: 1D excitons are unstable at any strength of exciton-phonon interaction and form only self-trapped states; a self-trapped barrier for 1D exciton is absent. It is important to understand how these statements are realized in real systems, in particular, for 1D excitons in J-aggregates.

In this connection, the experimental data on spectroscopy of a few types of J-aggregates are presented and analyzed. Special attention is focused on amphy-PIC J-aggregates, where polaronic effect is pronounced. It has been shown that the strong polaronic relaxation below the bottom of exciton band depends on static disorder degree and can be controlled. Coexistence of free and self-trapped excitons, which states are separated by a self-trapped barrier, are demonstrated for amphi-PIC J-aggregates. The microscopic model of self-trapped states and the mechanism of self-trapped barrier formation for 1D exciton in amphi-PIC J-aggregates are proposed and discussed.
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