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Organic Triboluminescence Polar Crystals Composed of a Host-Dopant System
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Triboluminescence (TL) is a luminescence phenomenon induced by mechanical stimuli,
which is expected to be utilized as stimuli-responsive luminescence materials without any
photoexcitation. To achieve organic TL, luminescent organic polar crystals are required to
mechanically induce charge separation and recombination by piezoelectric effect. However, it
is difficult to rationally design organic polar crystals. To overcome the difficulty, in this work,
we propose a new concept, “organic TL polar crystal”, which is composed of a host—dopant
system (Fig. 1a). In the system, a highly-luminescent material such as thermally activated
delayed fluorescence molecule is doped into a polar crystal host. In the “organic TL polar
crystals”, energy transfer occurs from the excited state of host generated by mechanical stimuli
to the luminescent dopant (Fig. 1b). Thus, color-tunable TL is possible regardless of the
luminescence properties of the host materials.
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Fig. 1. (a) A schematic illustration of “organic TL polar crystals” composed of a host—-dopant system.
(b) Energy diagram of a host and a dopant. Photographs show TL from the polar crystals.
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