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Short biography

Research Director at CNRS. Joined CNRS in 2010 as a Research Scientist, promoted to Research Director in
2019. Founder and head of the Molecular Photovoltaics and Photocatalysis group at LRCS. Recipient of a 2023
ERC Advanced Grant “GEMINI" Coordinator of H2020 IMPRESSIVE (transparent/colorless PV development),
several ANR and industrial projects Co-founder and CTO of G-LYTE since 2019 aiming at development /
industrialization of high-performance indoor PV cells for powering consumer electronics. Founder and CTO of
CRYSTAL Energy in 2024 aiming at industrializing transparent and colourless PV windows Recipient of Le
Point's Innovator Award 2025, REV3 award by ADEME and is currently CNRS Innovation Ambassador.
Author/Co-author of 110 publications, 9 patents

In situ characterization techniques for understanding degradation in hybrid halide
perovskites

Hybrid halide perovskite has established its credibility as high performance thin film photovoltaic
technology. In only one-decade, the hybrid organic-inorganic halide perovskite solar cell achieved to
compete with all mature crystalline technologies, by reaching a certified 26.7 % power conversion
efficiency (PCE) on cells and 20.6 % PCE on small modules. Perovskite's strength stem from their
remarkable opto-electronic properties. However, the technology still requires significant attentions
regarding stability, in particular rapid structural and electronic degradation can be engendered when
exposed to various external stressors (temperature1, humidity2, light3, electrical bias4). To cope with
the long-term stability issue, it is a paramount to precisely understand the multiple degradation
pathways of the perovskite upon and during the external stressing. To this end, in situ or operando
characterization techniques are central tools. In this communication, we will be discussing the
degradation of different perovskite composition on the basis of humidity or temperature-controlled in
situ x-ray diffraction and corroborated with in situ electron spin resonance spectroscopy and in situ
transmission electron microscopy. For example, one key finding which we will discuss is that a-FAPbI3
degradation is substantially accelerated when temperature is combined to illumination and when it is
interfaced with the extraction layers, and, second the existence of a temperature gap region which
takes place only under illumination involving an intermediate stage between the thermal-induced
perovskite degradation and the formation of PbI2 by-product.5
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Short biography

Gabriel Loget is a CNRS researcher. He received his PhD in Physical Chemistry from the University of Bordeaux
(Prof. A. Kuhn - 2012). After that, he performed a postdoctoral stay at the University of California, Irvine in the
group of Prof. Robert M. Corn. In 2014, he was awarded an Alexander-von-Humboldt postdoctoral fellowship
for doing his research at the Friedrich-Alexander Universitat of Erlangen-Nurnberg in the group of Prof. Patrik
Schmuki. In 2015, he joined the CNRS as a researcher at the Institut des Sciences Chimiques de Rennes (2015-
2023) and, then, at the Institut des Sciences Moléculaires (NSysA group, from 2024). He has received several
awards including the DCP “Innovation Prize” of the SCF. His research interests are electrochemistry and
material sciences for energy conversion.

Nanostructured photoelectrodes for solar H2 production

Although the integration of solar and wind energies in electrical grids is considerably growing
worldwide, a major concern in employing these energy sources to a much larger extent is their
intermittency and their diffuse geographic distribution. A solution to solve these two issues is the
conversion of renewables into a carbon-free energy carrier that would allow the storage of energy and
its distribution on-site and on-demand. Hydrogen (H2) has long been considered a highly promising
energy carrier to fulfill this challenge. In this view, solar and wind energies can be converted into H2,
which would ensure: energy storage as well as distribution and conversion in fuel cells, devices that
readily convert H2 into electricity with water being the only by-product.[1] To this goal, H2 needs to be
generated by the conversion of renewable energies through a zero-emission process. This is possible
by coupling water electrolysis to a renewable source of energy to yield a completely clean and scalable
process that generates highly pure H2 only from water.

In this contribution, | will describe the recent progress of our group[2] in the preparation and study of
photoanodes for the oxygen evolution reaction (OER) and the urea oxidation reaction (UOR), which
are two counter reactions that can be used to obtain electrons for H2 production. This will include
approaches based on nanoelectrodeposition[3], electrodissolution[4] and hydrothermal synthesis.[5] |
will also discuss the coupling of efficient nanostructured oxidation catalysts with tandem solar cells.
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Short biography

Ally Aukauloo obtained his PhD in porphyrin chemistry in 1994. In 1995 he was elected as
assistant professor at Université Paris-Sud, where he worked on molecular magnetism. In
2000, after stay in Pr. . Collman labs at Stanford University to work on Cytochrome c

oxidase models, he started his research on Artificial Photosynthesis. He became fullprofessor
in 2007 in bioinorganic chemistry. He was elected at the Institut Universitaire de

France as a senior member in 2021. He focusses on the chemistry of molecular complexes
for water activation, CO2 reduction and organic semiconductors for the water splitting.

Nanostructured Organic Semiconductors for the Photocatalytic Water Splitting

The central theme of research in artificial photosynthesis revolves around capturing sunlight to drive
the water splitting reaction (WSR), producing O2 and H2. While inorganic oxides have traditionally
dominated the materials used for this purpose, organic semiconductors have now emerged as an
important contender. Both types of materials allow for the synthetic adjustment of band gaps and
energies to enable the WSR. However, optimizing the photophysical properties of these
semiconductors often requires complex and labor-intensive synthetic processes. | will discuss on two
new findings: i) A study on a nanostructured semiconducting conjugated polymer,
poly(diphenylbutadiyne) (nano-PDPB), and its photocatalytic activity in driving the water oxidation
reaction under visible light irradiation when dispersed in water, without the need for sacrificial agents
or co-catalysts. Charge recovery, either directly or delayed, was demonstrated through the reduction
of quinone, which served as a hydrogen reservoir. In the absence of quinones as electron acceptors,
we observed the formation of H202, resulting from the partial reduction of O2. ii) When pyrrole
dissolved in distilled water is exposed to high-energy radiation, it forms nanostructured spherical
polypyrrole (Nano-PPy) particles, which are characterized as overoxidized polypyrrole. Electrochemical
measurements and Tauc's plot analysis reveal that the material exhibits semiconducting properties,
with a band gap of approximately 1.8 eV. The conduction band is positioned at around -0.5 V, while
the valence band is at about +1.3 V vs NHE. When suspended in water and irradiated with light
wavelengths above 420 nm, Nano-PPy induces O2 evolution.
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