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Abstract

Metal halide perovskites (MHPs) are materials of great interest that have been proposed for manifold applications.
However, the classic perovskite structure, corresponding to the ABX3 formula (where A = small cation, B = metal and X =
halide) shows a low stability to air and humidity limiting the actual application. On the other hand, layered perovskites,
whose structure is made of alternating layers of organic cations and metal-halide octahedra, are gaining the spotlight
thanks to their improved stability. Two main structure types are commonly formed Ruddlesden—Popper (RP) or Dion—
Jacobson (DJ) perovskites. The former is characterized by staggered perovskite layers, whereas in DJ perovskites the
layers are eclipsed, i.e. stacked without relative displacement [1]. In particular, ditopic ligands such as diammonium
cations usually give DJ perovskites with formula A’/An—1BnX3n+1 where A" and A are organic cations, and n represents
the number of inorganic layers. Correlating structural distortions and optical properties in layered perovskites is of key
importance to modulate their properties and design novel and optimized materials. Thanks to the vast work performed on
perovskites including monoammonium cations, well-defined parameters, such as the B-X bond distance and the B-X-B
angle, have been defined and a careful materials design is now possible [2]. On the other hand, such kind of correlation is
still partially missing on perovskites including a diammonium cations. In order to further enlarge the family of layered
perovskites containing diammonium cations, a systematic and rationale investigation was performed, in particular the four
diammonium cations represented in Figure 1 namely 1,3-phenylenediammonium (1,3-PDA), 1,3-xylylenediamimonium
(1,3-XDA), 1,4-phenylenediammonium (1,4-PDA), and 1,4-xylylenediamimonium (1,4-XDA). We also explored the effect
of different halides characterizing the structures and properties of Pb-Br and Pb-CI layered perovskites. The structural
data obtained from single-crystal XRD have been coupled to optical spectroscopy (absorbance and photoluminescence)
investigation, allowing to highlight peculiar behaviours templated by the nature of the diammonium cation, such as
broadband or narrowband emission.
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