Mirrorless optical bistability of a thin film of oriented J-aggregates 
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We present a theoretical study of the optical response of a thin film consisting of oriented linear molecular aggregates with a special interest in bistability. We account only for the ground-to-one exciton optical transition, an approximation that can be justified by the quasi-fermionic nature of one-dimensional Frenkel excitons [1]. Disorder results in  localization of the excitonic states and gives rise to fluctuations in all exciton optical parameters, such as the frequency and the dipole moment of transitions, and the radiative decay rate of excitons. Generalizing earlier work [2,3], we take fluctuations into account by calculating a generalized density of states depending on both transition energy and dipole moment (see Figure 1). We derive a new bistability equation and show that the transmittivity can manifest a bistable behavior which originates from the saturation of the transitions to the one-exciton manifold (see Figure 2). We analyze how disorder affects the bistable behavior. Estimates of the driving parameters and taking the photoresistivity of the material into consideration show that films of oriented J-aggregates of polymethine dyes at low temperatures seem to be suitable species for the experimental verification of the behavior found.
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	Figure 1:  Generalized density of states 
	Figure 2:  Steady state respons of the film
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