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Abstract 

: 

 

By introducing ferromagnetic, antiferromagnetic, or superconducting orders in thin-film topological insulators (TIs), it is experimentally 

shown that the topological order can be tailored and manipulated to induce non-trivial spintronic behaviors.  The topological phase change 

induced by the intricate interface physics leads to many experimental indications of novel topological orders.  

The first part of this seminar demonstrates the use of AFMs to manipulate the topological order in (magnetic) TIs. By constructing 

heterostructures exhibiting Néel order in an AFM, CrSb, and ferromagnetic order in a magnetic TI, Cr-doped (Bi,Sb)2Te3, emergent 

interfacial magnetic effects were realized, which can be tailored through artificial structural engineering [1]. In the undoped TI/AFM 

heterostructures, the AFM allows an independent control of the topological order in the top and the bottom TI surfaces, showing different 

spin configurations [2].  

The second part includes the transport measurement to ascertain the one-dimensional chiral Majorana fermion in the hybrid system of a 

quantum anomalous Hall thin film coupled with a conventional superconductor [3]. A series of topological phase transitions are controlled 

by the reversal of the magnetization, where the half-integer quantized conductance plateau (0.5e2/h) is observed as a compelling signature 

of the Majorana fermion as theoretically predicted. Another heterostructure system with interfacial superconductivity, Bi2Te3/FeTe, will be 

another material platform for hosting Majorana fermions [4]. 
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