Structural elucidation of Photoelectric and Optical properties in lead-free organic-inorganic hybrid Perovskite [(CH3)4N]2CuBr4 single crystal
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Figure: Synthesis and Characterization of   [(CH3)4N]2CuBr4  
Abstract
[bookmark: _Hlk106038762] There has been a lot of focus on organic-inorganic hybrid perovskite single crystals because of their flexible structure design and optoelectronic applications. Here, CuBr42- based single crystals were synthesized using [(CH3)4N]+ as organic cation through the slow evaporation method. The as-synthesized crystal was put to various characterization techniques including single-crystal X-ray diffraction to reveal the crystal structure and its electrical properties. The deformation in the tetrahedra was calculated by the bond angle and bond length deformation index. Hirshfeld surface analysis and DSC were employed to reveal the intermolecular interactions and phase transitions respectively. The crystal was found with a non-centrosymmetric space group of Pna21 belonging to the orthorhombic crystal system. Significantly, the compound presents a ferroelectric phase transition at ~243 K with a polarization (Pr) value of 2.5 µC/cm2. Additionally, the compound exhibits good thermal stability as well. Therefore, the paper emphasizes the necessity of developing unique hybrid ferroelectrics based on tetramethyl amine as an organic cation for efficient photoactive-based devices.
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