Incoherent transport in disordered 1D systems
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We study theoretically the quasi-particle diffusion in 1D disordered systems, such as molecular aggregates, conjugated polymers, etc. The diffusion is considered as incoherent hopping between quasi-particle localized states, induced by weak coupling to phonons of the host into which the system is embedded, and is probed by quasi-particle trapping. We argue that: (i) the hidden energy structure of the Lifshits tail of the DOS [1] provides the characteristic activation energy  for the diffusion at low temperature, (ii) there exist two regimes of diffusion: at temperature lower and higher than , having activation and power-law character, respectively (see the Figure), and (iii) even at low temperature, T < , the diffusion is determined by hops via high-energy states.
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Open circles - temperature dependence of the quenching rate W (diffusion constant is proportional to W) and best fits to the data (dashed lines): exponential for T <  and power-law for T > .
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