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Exciton-phonon polariton lasing in TPCO self-cavities
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A dispersion plot of energy versus wavenumber based on the lasing spectrum

observed in a BP3T single crystal which is a type of TPCO was found to be well reproduced by a
phenomenological Hamiltonian that takes into account the exciton-molecular vibration-photon coupling
state. This indicates that the formation of quasiparticles in which cooperative vibrations of
ordered molecules in a single crystal were coupled with exciton-polariton states. In addition, while

investigating conditions for growing TPCO single crystals, we found for the first time that crystal
polymorphs with different crystal planes, molecular orientations, and crystal structures can be
formed by using the crystal growth methods with solution growth, vapor phase growth, and melting
methods. We also observed optically pumped lasing for those of crystal polymorphs.
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