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2D Hybrid Organic-Inorganic Perovskites are direct bandgap semiconductors that exhibit highly
efficient photoluminescence in the visible region. Unlike their 3D counterparts, 2D perovskites
incorporate an organic molecular spacer between layers of corner-sharing inorganic octahedra.
These lower-dimensional systems allow for a greater flexibility in selecting the organic component.
This spacer can be chosen for its hydrophobic proper es, enhancing the material’s overall resistance
to water/moisture and expanding its applications in photovoltaics, emitters, and LEDs.

In this context, we investigate the organic-inorganic interaction in chiral and achiral (CI-MBA),Pbl,
perovskites, which plays a key role in the chiral transfer mechanism from the organic cation to the
entire structure.

Here, high-pressure techniques were coupled with optical spectroscopy (Raman, Infrared (IR), and
photoluminescence (PL)) to examine how changes in organic-inorganic interactions influence the
material’s optoelectronic response and vibrational proper es. Raman mainly probes the vibrational
degrees of freedom of the inorganic framework, while IR provides insights into the organic
components. PL spectroscopy reveals electronic transitions and recombination processes following
photoexcitation.

The vibrational responses of S- and R-(CI-MBA),Pbl, are identical yet distinct from those of the
raceme, emphasizing the crucial role of unit cell symmetry in shaping intra- and interlayer bonding.
We found that all samples undergo multiple phase transitions within the 0-10 GPa pressure range,
accompanied by changes in the spectral shape of the Raman and IR response. Most vibrational
modes exhibit a conventional blueshift of the phonon frequency, consistent with the pressure-
induced hardening of chemical bonds. However, the modes associated with the NH, group of the
organic ca on display a redshift, attributed to an enhancement of hydrogen-bond strength. It is also
worth no ng that the vibrational chiral response tends to converge to the raceme one suggesting the
possibility of structural reorganization of the chiral crystal in an achiral fashion.

For what concern the optoelectronic proper es, PL spectra undergo a pronounced redshift and
exciton broadening under pressure. Moreover, a new spectral band emerges above 2 GPa and 5
GPa, respectively for the chiral and achiral compound, mirroring Raman and IR observations,
thereby highlighting the strong interplay between vibrational and optoelectronic proper es under
compression.

These findings provide significant insights into the pressure-driven modulation of organic-inorganic
interactions in chiral 2D perovskites, shedding light on the role of interlayer bonding in chirality
transfer and optoelectronic behavior. This understanding could guide the design of next-generation
optoelectronic devices where controlled chirality and efficient photoluminescence are key to
performance optimization.



