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Introducing chiral cations into hybrid organic-inorganic metal halides (HOIMHs) is paving the path for innovative materials
combining the benefits of the chiral molecules, as the second-order non-linear optical response [1], and the adjustable absorption
and luminescence properties deriving from the HOIMHs structures [2,3]. The heightened design flexibility allows for the creation
of materials with customizable structural and functional properties, such as high spin selectivity, increased circular dichroism,
improved stability, and more. Despite the growing interest in this area, many fundamental questions persist regarding the influence
of chemical composition and structural parameters on the photophysical properties and chirality transfer mechanisms, and their
understanding is a bottleneck for significant progresses in the field.

In this scenario our investigation aims on attaining novel series of chiral HOIMHs, wisely modulating the constituents and evaluating
the impact on the crystal structure thus on the chiroptical properties. To this aim we have synthesized and characterized the 2D
(R/S/rac)CIMBA,Snl; (CIMBA=1-(4-chlorophenyl)ethanamine), displaying a remarkable bandgap as low as 2.12 eV, a broad
emission due to self-trapped exciton formation and a Rashba type band splitting in the chiral samples [4], thus we have tentatively
correlated the octahedra distortions with the chiroptical features by a comparison with similar lead and lead-free 2D chiral perovskites
from literature. We then move to Ge'! synthesizing the 1D (R/S)CIMBA;Gels, observing an enhanced octahedra distortion index vs.
Pb- and Sn-based HOIMHs, and performed the optical characterization to rationalize the role of Ge! vs. Sn'! in the chiroptical
behaviour. In a different work we have employed (S)-3-aminopiperidine obtaining the bromide and iodide series with Ge'!, Sn" and
Pb! [5,6], as well as Cu'l, and are currently carrying out the photophysical characterization aiming to correlate the results with the
difference in dimensionality and crystal structure imparted by the modulation of metal ion and/or halogen. Moreover, we are tuning
the chiral cations by synthesizing ad hoc (2R/S,2'R/S)-1,1'-azanediylbis(butan-2-ol) and coupling it with Pb" and Sn'" and are now
putting efforts to elongate the organic chain and evaluate the effect of its steric hindrance. By taking also advantage of theoretical
calculations for the interpretation of the results we focus on unveiling new parameters to correlate the chemical and structural
properties with the chiroptical features, providing beneficial tools for the design of novel materials for photodetection, chiral
photonics, spintronics, energy harvesting, etc.
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