Temperature dependent properties of Frenkel excitons in molecular aggregates: transport efficiency, line broadening, and radiative lifetime
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A review of recent achievements in understanding the temperature-dependent optical dynamics in molecular J-aggregates is presented.  We focus mostly on effects that have been or will hopefully be observed at temperatures well below the room temperature. The problems under discussion are:

1.  Temperature-dependent exciton transport in linear J-aggregates (in general) [1].

2.  Homogeneous line broadening in linear J-aggregates of PIC-Br [2], PIC-Cl /F 

     [3], and PIC-I [4].

3.  Temperature-induced destruction of the superradiant emission in aggregates of   

     THIATS [5] and PIC-Br [2].

4.  Temperature-dependent spectral dynamics of Frenkel excitons in linear aggregates    

     (THIATS) [5] and in recently synthesized double-wall cylindrical J-aggregates  

     (S8C3) [6].  

5.  The key role of the hidden low-band-edge energy structure of Frenkel excitons [7] in 

     above-mentioned effects.
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