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Research

Research Interests

Strongly correlated electron systems; Quantum Criticality; Topological Materials; Lead-Halide Perovskites;
Nonlinear Optics; Ultrafast Optics; Ultrafast study of soft interfaces;

Most important scientific results

Discovering the lack of backscattering of surface state electrons in Topological Insulators thereby pro-
viding an experimental proof of topological protection of the surface state.

Demonstration of robustness of the surface state in Topological Insulators against surface quality.

Observation of the formation of surface resonances near impurities in Topological Insulators. Surface
state electrons are described by Dirac equation therefore the formation of such resonances near charged
impurities indicate the analog of “atomic collapse” in nuclear physics.

Observation of spin liquid behavior and confinement-deconfinement transition in a frustrated magnetic
Mott insulator NayIrO3. This might shed light on the problem of “pairing glue” in high-temperature
superconductors.

Development of a symmetry-based phenomenological model for the description low-energy physics of
lead-halide perovskites.
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