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Two-dimensional (2D) lead halide perovskite semiconductors are a family of materials
at the heart of solar cell, light-emitting diode, and photodetector technologies. They
have been developed as materials with improved moisture, heat, and light stability due
to their long chain organic molecules.[1] 2D perovskite compounds undergo phase
transition as a matter of effecting the temperature on the crystal lattice rearrangement
which has a significant impact on the band alignment and the device efficiency.[2]
Phase transition has been confirmed by different methods such as differential scanning
calorimetry (DSC), differential thermal analysis (DTA) techniques, and single crystal
X-ray diffraction.[3, 4]

Herein, we witness the multiple phase transition of the last members of a series of
inorganic—organic hybrid materials, [(C,H2n+1NH3),Pbls], with n = 14, 16, and 18, once
again with temperature-dependent steady-state photoluminescence (PL) and
temperature-dependent time-resolved photoluminescence (TRPL) spectroscopy in the
temperature range of 77 to 370 K. A red shift in the corresponding photoluminescence
(PL) peak is observed by raising the temperature from 77 K to room temperature
together with the arrival of the new emission band, followed by vanishing of the first
emission band when heating up to 360 K (Figure 1). Decay times show singlet and
triplet excitons at room temperature. However, the longer photoluminescence decay
(triplet) at low temperature (77 K) as compared to room temperature is disappeared in
(C1sH37NHj3),Pbly .
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Figure 1. Normalized photoluminescence spectra of (C;sH37NH;),Pbl, at different temperatures showing
thermochromism of (C;3H3,NHj3),Pbl,.
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