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Electron energy-loss spectroscopy (EELS) in the transmission electron microscope (TEM) provides information
on optical properties, chemical composition and electronic structure of materials down to the nanometer
regime or even below. These information are obtained by analyzing the spectral features occurring in the low-
loss region (up to energy-losses of around 50 eV) or with the help of the element-specific ionization edges
which are found in the core-loss region (above 50 eV). In this talk the different features are discussed using
examples of nanostructures for renewable energy application.

Typically the spectrometers are coupled to a scanning TEM (STEM) to obtain a high spatial resolution. To
achieve a high energy resolution, a monochromator or advanced deconvolution methods are required. This
allows for example to extract the band gap of semiconductors and isolators from the low-loss data. The
absorption edges in the core-loss EELS region can be used to determine both, the chemical composition and
the electronic structure of interfaces and nanostructures. This latter information is obtained by analyzing the
electron energy-loss near-edge structure (ELNES) which is associated with each element-specific ionization
edge and which contains information on e.g. bonding characteristics and nominal oxidation states of the
probed atoms. Usually experimental conditions are chosen in such a way that the dipole-selection rule is valid.
The data can be interpreted applying a fingerprinting method or by performing ab-inito calculations.

In this talk, examples for the different techniques will be presented and discussed, which show that advanced
STEM studies go beyond imaging.
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This lecture was supported by the project CEDAMNF, reg. no. CZ.02.1.01/0.0/0.0/15_003/0000358,
co-funded by the European Regional Development Fund (ERDF).
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materialt s novymi funkcionalitami®.
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