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Abstract
Understanding and utilizing the wave nature of individual electrons provides a plethora of 
opportunities for electron-based quantum technologies, such as quantum information processing 
and electron quantum optics. At the core of these domains is the need for single-electron 
control: The ability to coherently guide and manipulate electron states in a pre-determined 
manner. A particularly attractive way for single-electron control is to use specifically shaped 
electric potentials which can manipulate a single electron state in various manners, depending 
on the geometry, size, location, and interaction with other potentials. These potentials can 
be realized by potential barriers and wells, realized via, e.g., gate electrodes. Overall, the 
thus necessary modeling and simulation backend requires a full dynamic quantum transport 
picture, allowing describing intricate effects such as non-locality, interference, and transition 
to classic transport. This talk will summarize the related modeling and simulation research 
based on the Wigner function approach and will provide an outlook.
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