Time dependence of the anisotropy of fluorescence in molecular rings
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Exciton transfer regime in molecular rings with strong intermolecular interaction (resembling, e.g. the rings of bacterial LH2 and LH4 complexes) is still a question of interest. The dynamical aspects of the system are reflected in optical line shapes of electronic transitions. Time dependence of the anisotropy of fluorescence after an excitation can indicate the coherent exciton transfer regime (initial anisotropy can be larger than  the incoherent theoretical limit (0.4)).

Yet, a satisfactory understanding of the nature of the static disorder in such systems has not been reached [1]. In the site exciton basis, static disorder in both diagonal and off-diagonal hamiltonian matrix elements can be present. Silbey pointed out question whether the former is enough or the latter should be included as well. If both are considered, are they independent or correlated? 

Fast fluctuations of the environment simulated by dynamic disorder and slow fluctuations simulated by static disorder have a pronounced effect on the time decay of the anistropy of fluorescence. Without dynamic disorder modest degrees of static disorder are sufficient to cause the experimentally found initial drop of the anisotropy on a sub-100 fs time scale. 

In several steps we have recently extended [2,3,4] the former investigations by Kumble and Hochstrasser [5] and Nagarjan [6]. We have added the dynamical disorder using a quantum master equation for the exciton density matrix in the Markovian and non-Markovian limits.

In the present investigation we are comparing results obtained in LH2 and LH4 complexes in the molecular ring after an impulsive excitation for four models of  noncorrelated static disorder: (A) Gaussian disorder in the local exciton energies, (B) Gaussian disorder in the transfer integrals, (C) Gaussian disorder in radial positions of molecules, (D) Gaussian disorder in angular positions of molecules. Both types of disorder – static and dynamic - are taken into account simultaneously
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