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Emission behavior of single nanoparticles (NPs) of perylene-diimide derivatives
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Excitation energy transfer (EET) plays an important role in photo-energy conversion processes.
Many studies using time-resolved spectroscopy have so far elucidated the EET dynamics of
various molecular systems with well-defined intermolecular distances and mutual orientations.
On the other hand, it is still difficult to rationally predict the EET rate and diffusion length of the
excited state in molecular aggregates with intrinsic inhomogeneity in size, shape, and internal
structure, although actual photo-conversion systems include these molecular assemblies.
Elucidating the EET dynamics in these systems can therefore provide a guiding principle for the
rational design of efficient photo-functional meso-systems. The present study aims to obtain the
correlation between the EET length and the character of conjugated nanoparticles (NPs). To attain
this purpose, we have measured the emission behaviors of single NPs (size: 200 nm) of perylene-
diimide derivatives (Fig.1). Photon correlation measurements revealed that most of DIPDI NPs
and small number of DMPDI (2,6) NPs showed photon-antibunching behavior, while photon-
bunching behavior was observed for major part of DMPDI (2,6) and most of DMPDI (3,5) NPs.
These results strongly implied a longer EET length of DIPDI NPs than those of the other NPs. At
the conference, we discuss EET length in terms of the size and crystallinity of NPs, by introducing
the emission lifetime and spectra of NPs with different sizes.
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