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Self-organized low-dimensional cavity structures of TOCOs towards electrically
pumped organic lasers
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Towards electrically pumped organic lasers, low-dimensional single-crystal

cavities are fabricated using thiophene/phenylene co-oligomers (TPCOs).

Firstly, single crystals of TPCOs demonstrated superior organic lasing characteristics under optical
pumping at low threshold fluence. Secondary, a vertical cavity surface emitting cell (VCSEL) is
fabricated using p/n junction layers of TPCO derivative films vapor-deposited on a distributed Bragg

reflector (DBR) mirror, and their angle-resolved electroluminescence spectra exhibited the
formation of exciton-polaritons resulting from strong coupling between cavity-photons and
electrically injected excitons. Thirdly, the energy dispersion characteristics of exciton-polaritons
optically generated in the platelet crystals of TPCO reveal that the observed time delayed
amplified emission accompanied with extraordinary spectral splitting originates from the exiton
polaritons dressed by coherent molecular vibrations.
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