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Short Abstract:

Hybrid organic-inorganic perovskites of various nature are actively investigated as basic components in many
optoelectronic devices, because of their peculiar properties including strong light absorption properties, high
charge-carrier mobility and small exciton binding energy. In particular, perovskite solar cells (PSCs) have
undergone a remarkable and surprising development over a few years, with certified power conversion efficiency
values (PCEs) rising rapidly from 3.8% to 26.1%. PSCs have thus the potential to complement silicon-based
photovoltaic technologies. The success of PSCs is strongly related to the development of suitable organic
compounds that proved to be essential in the fabrication of highly efficient devices. As a part of an ongoing
research program aimed at the design and synthesis of organic compounds for PSCs, we developed different
families of hole transporting materials (HTMs) based on small organic molecules, including spiro-configurated
molecules containing dithiophene derivatives [1] and acridane moieties.[2] A systematic investigation of PSCs
featuring these HTMs has been performed and PCEs up to 22% were obtained in the case of molecules
characterized by a spiro bi[acridane] core. We have also designed highly fluorinated ammonium salts and
investigated their use in perovskite formulations to increase long-term stability of the material and improve
device lifetime. Low dimensional perovskite arranging in 2D, Ruddlesdeen-Popper-phase were prepared, and
their optoelectronic properties studied.[3] Results obtained for PSCs fabricated with one of these new
ammonium salt showed an increase in device stability without detrimental effects on PCEs.[4]Recently, we have
turned out attention to the use of organic additives as a strategy to reduce interface defects in PSCs. As an
example, a pyromellitic derivative was found to form a stable, conductive interlayer at perovskite/HTM interface
due toits ideal solubility profile allowing to reach PCEs up to 24% as well as enhanced long-term ambient stability.
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Bachelor's degree in Chemistry from the University of Pisa (1997), where she also obtained a Ph.D. in Chemical
Sciences (2002). She conducted research as a post-doc at the University of Milan (2002-2005) and later at CNR-
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Her research activities focus on the design, synthesis, and characterization of molecular components for the
development of materials and/or functional devices for advanced technological applications in the fields of
energy, sensing, and catalysis. This also contributes to the advancement of basic scientific knowledge.
Specifically, her work involves the design and synthesis of organic components for perovskite-based solar cells,
organic dyes for DSSC-type solar cells, bimodal fluorescence/magnetic resonance imaging 19F-NMR probes,
electropolymerizable monomers, homogeneous and heterogeneous catalysts for enantioselective Carbon-
Carbon bond formation reactions.



