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A D-n-D dye that exhibits remarkably different excited-state behaviors
under interface and bulk environments
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[Abstract] We undertake an ensemble and single-molecule spectroscopic investigation into
the photophysical characteristics of a highly fluorescent D-n-D chromophore (DPB-2)
embedded in a polystyrene (PS) film or adsorbed at a PS-glass interface. In the PS film, the
DPB-2 single-molecules exhibited similar fluorescence properties to those in nonpolar
solutions. Remarkably, the single-molecule fluorescence lifetimes of DPB-2 at the PS-glass
interface was much longer than those in the PS film. Experimental and theoretical
considerations suggest that fluorescence emission of DPB-2 in the PS film occurs from the
symmetric quadrupolar state formed through planarization, whereas such conformational
relaxation is prohibited at the interface due to the strong physical constraint and
surface-induced symmetry-breaking occurs in the adsorbed D-n-D dye molecules.
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