Wiebke Albrecht (started in 2021)

We investigate the interaction between different components in complex
hybrid nanostructures. For instance, we want to understand the interplay of
morphology and underlying charge and energy transfer processes in metal-
semiconductor hybrid nanosystems. We furthermore explore new concepts
to create hybrid architectures and to locally modify interactions by external
stimuli. We also analyze the stability of nanoobjects and explore routes to
enhance it. In this way, we hope to make use of synergistic properties in a
smart and reliable way, specifically tailored for applications in solar energy
harvesting and quantum information processing. Our research combines
advanced electron microscopy and single particle optical and time-resolved
spectroscopy, for which we constantly develop new techniques and
workflows.

Highlights

- Demonstrated that pulsed laser excitation is a
powerful tool to engineer the morphology and
structure of (plasmonic) nanomaterials [1]. We
unravelled the ultrafast dynamics of atomic
restructuring in gold nanorods after femtosecond
laser excitation [4].

« We built a confocal setup that combines scattering
and (time-resolved) luminescence and created a
workflow for correlative measurements combining
electron microscopy and optical spectroscopy
(see Figure). We also highlighted the necessity of
performing such correlative measurements [3] and
demonstrated new insights into nano-chirality
obtained in a correlative manner [2].

« By in situ electron tomography experiments we
determined design principle for thermally stable
plasmonic nanoheaters [5].

Plans

We want to use optical spectroscopy to determine
the morphology of nanoobjects on the nanometer

scale with the help of machine learning. We also want

to combine optical excitation of nanomaterials and
advanced electron microscopy in a new and unique
infrastructure at AMOLF. In addition, we will use
spectroscopic tools inside the electron microscope
to measure the spatial and temporal temperature

profiles of catalytically relevant nanoheaters. We
will introduce external stimuli like heat and gases
inside the transmission electron microscope and our
home-built optical microscope to assess the stability
of these nanoheaters in situ.
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Combining optical spectroscopy and electron tomography

on the same nanoparticle.
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