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Universal and Specific Features of Geminate Delayed Fluorescence by Triplet
Fusion
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Singlet fission (SF) is a photochemical process, which generates two
triplets from a singlet exciton. Its reverse process is termed triplet fusion (TF). When TF occurs
between the same geminate triplet-pair generated by SF, delayed fluorescence by geminate fusion
might occur when TF between geminate pair involves diffusional encounter. The delayed fluorescence
after pulsed excitation decays by power law. 1In 1,2, and 3 dimensions, the exponent is -3/2, -1
(apart from logarithmic dependence), and -3/2, respectively. The exponent of the power law decay
reflects the diffusional anisotropy. Theoretically, the exponent of the power law decay may change
from -1 of 2 dimensions to -3/2 of 3 dimensions as time proceed for certain values of the anisotropy

ratio in the triplet diffusion constants but the diffusion should be highly anisotropic (1000 times
different) to obtain such cross-over. The theoretical results are compared to the measured
fluorescence decay in tetracene and rubrene.
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Reprinted with permission from
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