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Overview of research areas Topological superconductivity in other materials Lifshitz quantum criticality in spin-orbit Bose gases

Broadly speaking we are interested in predicting and understanding manifestation of topological principles in
phenomena in quantum many-body physics

Spin-orbit Bose gases that have been pioneered at the Spielman group
at UMD, 1n one dimension, show a double minimum bandstructure,
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* Chiral supercurrents of quantum Hall Josephson junctions (Alavirad et al PRB 2018) Jay Sau |Science 10 Jan 2020;

fortunate to write a perspective on this observation. William S. Cole, Junhyun Lee, Khan W. Mahmud, Yahya Alavirad, I. B. Spielman, Jay D. Sau

» Topological ts of gapl ntum system
Oopological aspecCts 01 gapless quantum Systeims Scientific Reports 9, Article number: 7471 (2019)
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predict and understand signatures of description of the anomaly in the presence of

topological superconductivity in these strong disorder.
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Recently we proposed that a combination of quantum spin Hall and odd parity superconductivity could arise explain observed
properties of WTe2, which would then support corner Majorana modes (see left panels below). Following this, we developed the

topological classif}tcation this new class of so-called Higher order topological superconductors would follow (see right panels below)
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