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The essential goal of condensed matter physics is to understand how 

sextillions (10E21) of electrons are organized together and form 

electronic materials with useful properties. Two grand organizing 

principles are known to human being: The first is the more familiar 

broken-symmetry order, as was first realized by Lev Landau. And the 

other is called “topological order”, which explains recently 

discovered topological phases such as quantum Hall states and 

topological insulators. The physics becomes even more interesting in 

the so-called “correlated electron systems” where electron 

interaction is strong and different kinds of orders start to coexist and 

compete with each other. In this talk, I will discuss our recent 

progress in investigating these different orders in topological Kondo 

insulator [4,7], Majorana edge chiral state [2], two dimensional 

topological superconductor [5] and two dimensional van der Waals 

crystals [3]. By extension, I will also describe devices [1,6] that we 

made from these materials, as well as their potential applications in 

spintronics and robust quantum computers. 
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