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ABSTRACT

Topological insulators are a new class of materials characterised by linear gapless surface states, which emerge
in the bulk band gap due to non-trivial topology of the band structure. These boundary states are a lucrative
candidate for emerging technologies, such as, (i) future low power electronics, and (ii) quantum computation
due to the topological protection of the electronic states. However, several issues remain to be addressed for
achieving successful integration of topological insulators in the above-mentioned technologies.

One of such issues is the fact that, the only way to switch off topological field effect transistors is to induce
a topological phase transition, i.e. transforming topological insulator to a trivial insulator by breaking some
fundamental symmetry of the system, such as time reversal symmetry or inversion symmetry. In the first part
of my talk, | will present results from my PhD in lISc, India, on directly probing such topological phase transition
in a 3D topological insulator BiisSbosTe.Se as a function of a magnetic field with universal conductance
fluctuations [1]. | will also give updates on our recent work at Monash University where we are working on
engineering topological phase transitions in van der Waals heterostructures of topological insulators.

Successfulintegration oftopologicalinsulatorsaselementary unitsin quantum qubitsrequiresacomprehensive
understanding of the dephasing mechanisms governing the surface carriers in these materials. In the second
part of my talk, | would like to highlight the curious case of saturation of phase coherence in topological
insulators and demonstrate our experimental investigations to understand its origin [2].
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