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Abstract 
  

  

Topological quantum matter has been an active research field in physics in the past three decades with 

numerous celebrated examples, including quantum Hall effect, chiral superconductor, topological 

insulator, etc. Majorana fermions, first envisioned by E. Majorana to describe neutrinos, often emerge as 

topological quasiparticle excitations in topological superconductors. Majorana fermions satisfy non-

Abelian anyonic statistics and have potential applications in topological quantum computation. On the 

other hand, Weyl fermions, first proposed for describing massless chiral Dirac fermions in particle 

physics, have been studied extensively as the band touching points of single-particle energy 

dispersions in certain solid state materials (named Weyl semimetals). In this talk, I will discuss our 

recent theoretical work on the search for Majorana and Weyl fermions using spin-orbit coupled fermionic 

cold atomic gases.  
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