
Title: Experimentally Probing Topological Order and Its Breakdown via Modular Matrices

Date: Mar 06, 2018  03:30 PM

URL: http://pirsa.org/18030078

Abstract: <p>The modern conception of phases of matter has undergone tremendous developments since the first observation of topologically
ordered states in fractional quantum Hall systems in the 1980s. In this paper, we explore the question: In principle, how much detail of the physics
of topological orders can be observed using state of the art technologies? We find that using surprisingly little data, namely the toric code
Hamiltonian in the presence of generic disorders and detuning from its exactly solvable point, the modular matrices -- characterizing anyonic
statistics that are some of the most fundamental fingerprints of topological orders -- can be reconstructed with very good accuracy solely by
experimental means. This is a first experimental realization of these fundamental signatures of a topological order, a test of their robustness against
perturbations, and a proof of principle -- that current technologies have attained the precision to identify phases of matter and, as such, probe an
extended region of phase space around the soluble point before its breakdown. Given the special role of anyonic statistics in quantum computation,
our work promises myriad applications in both probing and realistically harnessing these exotic phases of matter.</p>
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