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Time-delayed emission in TPCO crystals based on quantum coherence
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In order to clarify the origin of time-delayed pulse emission observed for TPCO
crystals, we investigated crystal structure and size dependence of this phenomenon using TPCO
derivatives. As compared to BP1T which crystallized in a monoclinic form, a cyano-substituted derivative,
BP1T-CN, crystallized in a triclinic form and showed a shorter delay time. Raman scattering spectroscopy
of AC5 and BP3T crystals indicated that coherent molecular vibrations were involved in their amplified
emission processes. Using size-controlled p-6P crystals, it was found that the fluorescence lifetime and
threshold excitation fluence decreased as the crystal size was reduced. From these findings, we discussed
that uniaxially oriented molecular packing in the TPCO crystals brought about strong light-exciton
interaction mediated by molecular vibrations even in a macroscopic scale of 100 micrometer.
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