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Hot off the Microwave:
Structure-Property Control in Lanthanide-based Nanomaterials

The remarkable optical properties of the lanthanides (Ln) make Ln-based nanoparticles (Ln-
NPs) ideal for applications, from biomedicine to optomagnetic technologies. This is due to
the electronic properties of the Ln3* ions allowing for upconversion, i.e., the emission of UV-
visible light under excitation with near-infrared (NIR) light. Additionally, some Ln-NPs emit
NIR light under NIR excitation, operating in the so-called NIR transparency window,
endowing them with potential for biomedical applications. Certain Ln exhibit exciting
magnetic properties allowing their use as MRI contrast agents or single-molecule magnets
(SMMs). Sodium lanthanide fluorides (NaLnF4) are our favorite materials, and our developed
microwave-assisted synthesis enables crystalline phase and size control (3-20 nm). Having
a reliable synthetic route towards NaLnF4 NPs on hand, we explore various architectures
and compositions with the goal to optimize their properties for application from optomagnetic
imaging probes and luminescent thermal sensors to the first demonstration of NaLnF4 NPs
acting as SMM This talk will shed light on the microwave-assisted synthesis of Ln-NPs,
composed of NaLnF4 and beyond, with a focus on structure-property control.

You are strongly invited to participate!
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