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[Abstract] In this work, we studied the effect of polariton formation on singlet fission
dynamics in amorphous rubrene thin films. Organic microcavities composed of amorphous
rubrene thin film placed between two 30 nm silver layers were fabricated by vacuum vapor
deposition, and their electronic structure and photoinduced dynamics were studied by steady
state absorption and time resolved reflectance spectroscopy. The time resolved reflectance
spectra show spectral change in picosecond time scale which are attributed to singlet fission.
The singlet fission rate depends on the thickness of microcavities because of the change in the
singlet state energy by the polariton formation.
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Fig. 1 (a) Steady state absorbance spectra of bare rubrene thin film (upper panel) and rubrene microcavities at
different thicknesses (lower panel). Stick spectra show results of simulation based on a theoretical method
proposed in [5], and color code indicates fractions of exciton and photon in the polariton state. (b) Time
resolved reflectance spectra of 82 nm thick rubrene microcavity. (c) Population evolution of T, obtained by
spectral decomposition analysis of time resolved reflectance spectra. Solid curves are fitting results with single

exponential rise. (d) SF rate as a function of the thicknesses of rubrene microcavities.
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