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[Abstract] Multipolar dyes bearing electron donor (D) and acceptor (A) groups linked by
n-conjugated units are attracting tremendous attention owing to their non-linear optical
properties and promising application in optoelectronic devices and solar cells. The optical
properties of multipolar dyes have been extensively studied, but most of studies focused on
the properties in liquid media. The excited state dynamics involving conformational change
may be different between in solid environment and solution. Thus, we herein investigated the
environmental effects on fluorescence characteristics of a D-n—A-n—D quadrupolar
chromophore, hereafter designated as DPPT, using single-molecule fluorescence spectroscopy.
We found that DPPT single molecules in a glassy polymer exhibit longer fluorescence
lifetimes than those in a rubbery polymer due to restriction of conformational relaxation.
Accordingly, this study reveals that the quadrupolar chromophore embedded in solid (rigid)
environments exhibits inimitable fluorescence properties which significantly differ from those
in liquid (soft) environments.
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Table 1 Fluorescence properties of DPPT in solutions.
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solvent & Aabs / NIM Aem / NIM (OR 7/ ns
n-hexane 1.9 621 645 0.52 1.8
toluene 24 632 659 0.61 1.7
chloroform 4.8 631 662 0.14 <0.49
THF 7.5 629 659 NA <0.49
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Fig. 2 Histograms of fluorescence
lifetime of DPPT embedded in (a)
rubbery (293 K) and (b) glassy

(273 K) PMA films.
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Fig. 3 Correlation plot between
fluorescence lifetime and
wavelength of the second peak in
fluorescence spectra of DPPT in a
glassy state PMA film (273 K). R
denotes a correlation coefficient.



