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The 3DPV group focuses on the manipulation of light and matter at the
nanoscale with nanophotonic and nanoelectrochemistry concepts, and
vice versa. With these, we develop new energy conversion concepts with
higher efficiency with less quantity and more cost-effective materials.
We generate strategies for the rational designing of photonic structures
that maximize light absorption in ultra-thin PV architectures. In parallel,
we exploit nanoelectrochemical methods to control where and when
reactions take place. We exploit this control to introduce new synthesis
pathways for PV materials (IllI-V, perovskites and metals) in line with
circular chemistry, as well as to underpin the key physico-chemical
properties of solid-liquid interfaces that rule charge transport, transfer
and conversion from electrical to chemical energy.

Highlights

- Demonstrated the highest light absorption in ultra-
thin Si films from rationally-designed nanopatterns
with hyperuniform disorder [1]

« Developed a methodology for imaging and
understanding light extinction in 3D along dielectric
nanowires [2]

« Demonstrated the manipulation of charge transfer
at liquid-electrode interface with controlled
nanoscale resolution using scanning probes [3]

« Built new combinatorial scanning probe microscopy
tools for in-situ photo-electro-chemical and photo-
conductivity characterization [4]

Plans

Building on our high degree of spatio-temporal control
over light and ions in solution, we will now explore
their synergistic interplay, enabling new types of
light-controlled material growth and chemistry at the
nanoscale, for more efficient PV and electro-catalysis.
We will further develop distinctive in-situ/operando
scanning probe microscopes and use them for the
investigation of both light-driven (electro)chemical
phenomena at photonic/plasmonic nanoparticles, as
well as charge transport through interfaces in solar
cell devices.
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