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Thermal phase transition behaviors of two-dimensional perovskite microcrystals as studied by
low-frequency Raman microspectroscopy ('Kwansei Gakuin Univ., *National Yang Ming
Chiao Tung Univ.) ORyuto Yumiba,' Eric Wei-Guang Diau,” Shinsuke Shigeto'

Two-dimensional (2D) perovskites are expected to have various applications such as solar cells
and LEDs. The thermal phase transition of 2D perovskites originating from the disordering of
the organic cation chain have a significant impact on their chemical and physical properties,
but the microscopic understanding of the phase transition behavior is far from complete. In this
study, we observed the orthorhombic Pbca to Acam phase transition in a microcrystal of the
2D perovskite (CsHi7NH;3),Pbls in a space-resolved manner using low-frequency Raman
microspectroscopy with a high-precision temperature control stage. Using the intensity of the
lattice Raman band at 22 cm™ characteristic of the Pbca structure, we evaluated the phase
transition temperature 7. at different points in the microcrystal. The resulting 7. image shows
inhomogeneity within the crystal, which may be due to structural defects in the crystal.
Keywords : organic—inorganic hybrid perovskites, phase transition; lattice vibration, Raman
microscope; temperature control
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