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T

he idea of studying strong matter-light coupling using organic molecules has a

long history [1], but has recently seen an explosion of experimental interest [2]. In
particular exciton-polariton lasing and condensation has now been observed in a variety
of organic media, including anthracene, organic polymers, and fluorenes. Closely
related to these strong coupling polariton condensates is the observation, in weak
coupling, of Bose-Einstein condensation of photons in a dye-filled microcavity [3]. These
experiments pose several questions about the relation of condensation and lasing, and
about the role of vibrational modes in the physics of photon and polariton condensation.
I will discuss our recent work on these subjects.
In the context of photon condensation, I will discuss the role of vibrational modes in
establishing a thermal distribution of photons [4], including the time-evolution toward
the thermal state. In the context of polariton condensation I will discuss our recent work
exploring the nature of the ground and excited states of a model of such a system [5,6].
In particular, I will focus on the connections to optomechanics in other systems, and
changes in the optical properties that can arise from coupling to vibrational modes.
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