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Résumé / summary

For a few years advanced molecular or polymer based materials have been processed in the group in order to
promote the emergence of intriguing electronic and optical properties to be implemented in nanophotonic
devices. Among these materials a class of conjugated polymer (polydiacetylene) attracted much attention.
Diacetylene units can indeed be polymerized in the solid phase to generate long (l ~ 10 microns) luminescent
macro-molecular wires (polymer chains) inside which conformational disorder is removed. Strong dilution
can be reached inside the host matrix so that studies of individual wires in optical far field microscopy
experiments are possible. In such systems electron delocalization along the chain axis as well as ultimate
confinement in the transverse directions determine the nature of the primary excitations (excitons) and
control the optical properties. Previous studies have demonstrated that, in the longest wires, energy migration
could occur over ultrafast time scales: a localized photo-excitation (~1 micron²) generated at a given point
along the polymer chain delocalizes to the whole chain (within a few picoseconds) to form a stationary state
with large spatial coherence length (the chain length typically). The further step in the study includes time
resolution of the transitory regime that leads to the observed spatially extended state. The applicant will
participate to the experiments that will allow to progress in that direction and probe the model formulated to
describe the intrachain energy transfer. The measurements will be done using a confocal microscope coupled
to an imaging spectrometer and a cooled detector. As direct time resolved imaging is impossible due to the
extremely short duration of the process, the delocalization dynamics will be studied in both time and space
resolved experiments, using an original coherent control technique presently developed in the group.
The proposed studies are rather of fundamental nature; they allow gaining insights into the mechanisms that
determine the intrinsic basic properties of well-ordered conjugated systems. They are of interest in several
fields like for instance in photovoltaics where rapid and efficient excitonic transfer is required.
Techniques in use: micro-photoluminescence, imaging, coherent control
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