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Excitation energy transfer (EET) is one of the important processes regulating the efficiency
of photon-energy conversion in various mesoscopic functional systems. As such, the rate of the
EET in many systems has been directly investigated by using time-resolved detection methods.
Actual molecular aggregates, however, generally shows position-dependent EET rate and
length because of the inhomogeneous nature in the intermolecular distance and rational
orientation between neighboring molecules. Owing to the diffraction-limited resolution of
optical detection, it is rather difficult to directly measure the spatial diffusion of the EET and
correlate the results with the shape, internal molecular arrangement, and electronic state of
molecular aggregates.

In the present study, we aimed to directly detect the distance and direction of EET in n-
conjugated solids by using upconversion nanoparticles as an excitation source. Using
localization technique with 2D gauss fitting, the excitation position in a conjugated solid and
diffusion length of the excitation energy were directly determined with at a nanometer accuracy.
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