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Photochemistry of molecular assemblies encompasses various fields ran?ing
from light energy conversion and electronics to medical applications. However, a serious problem is
that the absorbed excitation energy is quickly deactivated by exciton-exciton annihilation, etc.,
compared to monomers. A solution to this problem is to utilize singlet fission (SF), in which the
quantum yield of triplet excitons is 200% in two neighboring molecules. In this research project,
we achieve innovative functionalities not found in conventional SF systems through cooperative
multiple molecules. Specifically, in addition to the conventional pentacene dimers , we have
observed highly efficient SF by tetracene dimers and oligomers, and integration of multiple exciton
generation reactions by quantum dots and acene dimers, which are important findings for highly
efficient solar energy conversion.
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Figure 2. fsSTA spectra of p-(Hc), in
toluene. The inset shows the
corresponding time profiles at 500 nm
and 570 nm. Excitation wavelength was
700 nm.

Figure 3. Eyring plots of dissociation
process in p-(Hc),, m-(Hc),, p-(Pc), and
m-(PC)z.



Table 1. Summarized Parameters for Activated States of TT
Dissociation.

AR e S A
p-(Ho): | 0.303 325 328
mHcy | 183 319 337
p-(Pcy | 2.55 313 338
mPc) | 562 30.1 35.7
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