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Abstract: A We propose a novel realization for a topologically superconducting phase hosting Ma-

jorana zero modes on the basis of quantum spin Hall systems. Remarkably, our proposal is com-

pletely free of ferromagnets. Instead, we confine helical edge states around a narrow defect line of 

finite length in a two-dimensional topological insulator. We demonstrate the formation of a new 

topological regime, hosting protected Majorana modes in the presence of s-wave superconductivity 

and Zeeman coupling. Interestingly, when the system is weakly tunnel coupled to helical edge state 

reservoirs, a particular transport signature is associated with the presence of a non-Abelian Ma-

jorana zero mode. 

The experimental relevance of the setup is due to the fact that very recently quantum point contacts 

between helical edges have been realized. The transport properties of such structures will also be 

briefly addressed. Particular attention will be devoted to the so called 0.5 anomaly characterizing 

the linear conductance. The relevance of electron-electron interactions will hence be addressed 

Keywords: topological insulators; Majorana fermions 

 

Published: 7 August 2021 

Publisher’s Note: MDPI stays neu-

tral with regard to jurisdictional 

claims in published maps and institu-

tional affiliations. 

 

Copyright: ©  2021 by the authors. 

Submitted for possible open access 

publication under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/license

s/by/4.0/). 


