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Emission Behavior of Single Nnanoparticles of Conjugated Compounds: Dependence on
Substituent Group (Osaka University) OTsukimi Iteya, Hirotaka Kageyama, Syoji Ito, Hikaru
Sotome, Hiroshi Miyasaka

Nanoparticles of some perylenediimide (PDI) derivatives with a size of 100-200 nm show
photon antibunching as a nanoparticle. This behavior suggests that long-range excitation energy
transfer could lead to the effective quenching due to the excitation annihilation. Elucidation of the
mechanism of the efficient energy transfer can provide rational principles for the design of
functional organic nanosystems. With this aim in the present study, we have investigated emission
properties and spectra of the colloidal solution and single particles for several PDI derivatives
shown in Fig. 1. Aqueous colloid of the DMPDI(2,6) nanoparticles showed a steady-state
absorption spectrum with a similar shape but red-shifted peaks with respect to its monomer
solution. While the absorption spectra of DMPDI(3,5) and DIPDI nanoparticles showed two
peaks split into blue and red wavelength regions, suggesting that the intermolecular interactions
in the nanoparticles are different between DMPDI(2,6) and DMPDI(3,5)/DIPDI. Although the
average fluorescence lifetimes of the nanoparticles were almost similar (0.3-0.8 ns), the SS
emission spectra showed that the fluorescence quenching of DIPDI was more remarkable than
that of the two DMPDISs, suggesting ultrafast quenching in DIPDI. At the conference, the ET of
each nanoparticle will be discussed based on the measurements of ensemble and single
nanoparticles.
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