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Project Description

Over the past 20 years, the discovery of topological insulators, superconductors, and semimetals has led to a new understanding of solids
in terms of quantum mechanics and topology. In topological materials, electronic energy bands and wave functions are characterized by
non-zero integers called topological invariants. These mathematical invariants manifest themselves physically in the form of unusual
electronic states localized at the boundaries of samples. We now know that a large proportion of solids are topological.

In addition to being a major advance in fundamental science, recognized by the 2016 Nobel Prize, topological materials have very
interesting potential applications, for example in microelectronics, energy recovery, detection, and quantum computing. A major challenge
in this field is to realize these promises. Our team aims to contribute to meeting this challenge by developing original theoretical
approaches for modeling topological devices, thereby linking fundamental theoretical physics to industrial physics.

Current research interests of the group include
(i)     electrical transport in topological semimetal wires with an eye on interconnect applications,
(ii)    generalization of the van Roosbroeck system of equations (which are central to today’s microelectronic technology) to topological
materials.
Some representative recent articles are :

https://journals.aps.org/prb/abstract/10.1103/PhysRevB.108.024301
https://www.nature.com/articles/s41535-022-00535-6
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.133.226302
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Sciences naturelles et génie
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