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Abstract:

In the past twenty years, the research of topological quantum materials in condensed
matter physics has achieved fruitful results. For the quantum materials such as
topological insulators, topological superconductors, and Weyl semimetals, the fundamental
theoretical research, first principle calculation, material growth and experimental
observation have made great progress. In this project, we study the Casimir effect
induced by the quantum fluctuation of vacuum in topological quantum systems. We will
conduct research of the following three issues: (1) the anisotropic Casimir force and the
Casimir-Lifshitz torque in type-II Weyl semimetals and node-line semimetals; (2) the
Casimir-Polder interaction between Weyl semimetals and atoms, the van der Waals
interaction between atoms in front of Weyl semimetals:; (3) the Casimir effect of axion
insulators. Through these specific works, we hope to study clearly the influence of
topology in quantum materials on the quantum fluctuation of vacuum and the Casimir
effect. Furthermore, we hope to provide theoretical foundation and experimental schemes
for the mechanical measurement of chiral anomaly and axion dynamics in condensed matter
systems.
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Keywords (FH4r54FF) : topological magnetoelectric effect; Casimir
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