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Ultrafast Electron Microscopy: a New Tool to Study
Chemical Dynamics at the Nanoscale

Ultrafast electron microscopy (UEM) combines the high time resolution of conventional
optical spectroscopy with the excellent spatial resolution of electron microscopy techniques.
The structural and electronic changes are initiated by short (fs, ps, ns) laser pulses, which
are followed by similarly short electron pulses for probing the dynamics by means of
imaging, diffraction, or energy-loss spectroscopy (EELS).

The inherent spatial resolution and imaging capabilities of transmission electron microscopy
are ideal to pinpoint individual nanostructures and to investigate size effects and the
influence of the surroundings. In this seminar, | will present our results on the switching of
spin-crossover nanoparticles, demonstrating for the first time the unique sensitivity of UEM
for the in situ visualization of single-nanoparticle dynamics. In addition, | will discuss the
potentials of time-resolved core-EELS experiments as an alternative to soft-X-ray
spectroscopy.
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