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Chalcogenide-based phase change materials play a crucial role in numerous applications, including non-
volatile rewritable storage devices, topological insulators, and photonic phase modulators. These materials
exhibit distinct properties. By linking chemical bonding and physical properties, the concept of metavalent
bonding arises [1]. In metavalent materials, bonding involves competition between localization and
delocalization of the electrons.
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Figure 1:The Probability of Multiple Events allows the differentiation of different bond types. Metavalent Materials show a distinct region of
electric conductivity.

By utilizing atom probe tomography, one of the indicators for metavalent bonding can be determined, which
serves as a parameter for unique evaporation behavior known as the Probability of Multiple Events. Metallic
systems can be distinguished from covalent and metavalent systems by their absence of molecular ions [2].
Additionally, this sophisticated method combines mass spectrometry with the spatially resolved evaporation
of single atoms, enabling three-dimensional

characterization of features within a 100nm  * Counter-electrode

sized prepared tip [3]. e offih Ty
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on a variety of  transition metal Figure 2: The schematic setup of a Local Electrode Atom Probe. Using the effect of
chalcogenldes and other exotic aIons. field evaporation, single atoms are evaporated and measured for its time of flight.
Taken from [3].
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