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Recently, thienyl diketone derivatives that show room-temperature phosphorescence (RTP) have
been reported but the mechanism of RTP is elusive. We focused on TES-BrTn (Fig. 1a inset), which
exhibit RTP in the supercooled liquid state. We investigated the photoluminescence dynamics
associated with phase transition between crystal, liquid, and amorphous states using temperature-
dependent time-resolved photoluminescence spectroscopy.

The emission lifetimes were strongly dependent on the phases, while the phosphorescence
spectra were almost unchanged. The emission lifetime of crystal phase decreased as the temperature
increased from 20 °C and drastically shortened around melting point (68 °C) (Fig. 1a). After the
crystal-to-liquid transition, we gradually lowered the sample temperature to obtain the supercooled
liquid state. In the supercooled liquid state, the emission lifetime gradually increased as the
temperature decreased, and drastically increased between 10 °C and 0 °C caused by the phase
transition from the supercooled liquid to the amorphous.
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Figure 1. Decay profiles of PL intensities for TES-BrTn (a) from 20 °C (crystal) to 80 °C (liquid) and, (b) from
80 °C (liquid) to -10 °C (amorphous).
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