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Abstract: In 2008, Fu and Kane proposed to induce p-wave-like superconductivity at the 
interface of an s-wave superconductor and a topological insulator. Since then, many 
hybrid structures have been proposed/tested. Signatures of Majorana zero modes 
(MZMs) have been observed in structures containing semiconducting nanowires, topo-
logical insulators, Chern insulators, iron chains, etc. However, the original proposal of Fu 
and Kane – to construct Josephson trijunctions on topological insulators, which could 
potentially serve as the building blocks for topological quantum computers – largely 
remains unexplored experimentally. In this talk, I will report our systematic studies on the 
Josephson devices constructed on the surface of Bi2Te3. We demonstrate that the Majora-
na phase diagram for Josephson trijunction proposed by Fu and Kane is correct. The min-
igap at the center of the trijunction was found to close linearly when the devices enter the 
MZM regions of the phase diagram, yet re-open slightly inside the MZM regions due to 
the finite width effect of the junctions. Our result is in favor of the Fu-Kane scheme of 
searching for scalable topological quantum computing on two-dimensional platforms.
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