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Controlled nanostructuring
Production of high-quality nanostructures
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Advanced synthesis of nanostructures

Size and shape control of magnetic and plasmonic nanostructures

Wet chemistry routes
Control of crystallinity
Functionalization to ensure biocompatibility

: : Key role of concentration of the surfactant, solvent
1Zhexadecane o and/ or reducing agent on morphology, crystallinity,
: oxidation state, and magnetic properties
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Controlled nanostructuring
Production of high-quality nanostructures

Nanofabrication Thin film growth
Geometrically frustrated networks of Epitaxial growth by pulsed laser deposition
plasmonic nanoelements Ferroelectric-ferroelastic-magnetic epitaxial
Chiral plasmonic nanostructures heterostructures
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Complementary probes
Conventional and advanced characterization tools

Microscopy and local probes Theoretical modelling and
Analysis of individual nanostructures simulations
Detailed structural characteristics Hysteresis modeling
Distribution of defects, vacancies NP assemblies: effect of geometries and
Spatially-resolved composition spatial distributions
Surface modifications Magnetic configurations in nanotubes
Atomistic

Models
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Complementary probes

Conventional and advanced characterization tools

Synchrotron-based X-ray absorption
spectroscopy and microscopy

Techniques: XAS, XMCD, XMLD, XPEEM, MTXM, XFMR, ARPES
Information about composition, bonds, valence, coordination

Surface/interface sensitivity
Depth selective o1
Coupling mechanisms
External stimuli (H, E, T, p...)
Spatial resolution (few nm)
Single-particle spectroscopy
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Selected case: Co-ferrite NPs
Tuning crystal quality and magnetic properties
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Current research topics

Enhanced functionalities in nanoparticles
and hybrid nanostructures.

Proximity effects in hybrid nanostructures
and thin film heterostructures.
Geometrically frustrated networks of
plasmonic nanoelements.

Chiral plasmonic nanostructures.

Electric field control of magnetism using
ferroelectric-ferroelastic-magnetic epitaxial
heterostructures.

Theoretical modelling and simulations of
magnetic hanosystems.
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