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Recent Research Highlights: 

• We developed the theory that describes the response of an electron gas in solids to rotation. In chiral materials, we 
predict a current along the axis of rotation. Our result generalizes the well-known chiral vortical effect from relativistic 
high-energy physics to crystalline solids and to rotation that is non-uniform in space and time. It also resolves 
controversies surrounding the adaptation of the chiral vortical effect to condensed matter. 

• We calculated the superconductor vortex spectrum in Weyl semimetals and showed that it is dominated by the Fermi 
arc states. We predicted that tilting the vortex axis produces periodic oscillations in the specific heat and changes the 
fundamental nature of the vortex between fermionic and fermionic. The critical points between the fermionic vortex-
bosonic vortex transitions enjoy an exotic and elusive supersymmetry. 

• We derived criteria for the existence of Majorana fermions on the surface of Weyl semimetals in the presence of a bulk 
superconductor vortex. The criteria depend only on the connectivity of the Fermi arcs and the positions of the bulk Weyl 
nodes; these data are easily available from band structure calculations or photoemission experiments. 

 
Lab Facilities / Expertise: 
  
Theory of  
 
(1) strongly correlated and topological matter  
(2) thermalization and chaos in quantum systems 
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