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How can we probe the atom mass currents induced by syn-
thetic gauge fields?! ARUN PARAMEKANTI, MATTHEW KILLI, STEFAN
TROTZKY, University of Toronto — Ultracold atomic fermions and bosons in an
optical lattice can have quantum ground states which support equilibrium currents
in the presence of synthetic magnetic fields or spin orbit coupling. As a tool to
uncover these mass currents, we propose using an anisotropic quantum quench of
the optical lattice which dynamically converts the current patterns into measurable
density patterns. Using analytical calculations and numerical simulations, we show
that this scheme can probe diverse equilibrium bulk current patterns in Bose super-
fluids and Fermi fluids induced by synthetic magnetic fields, as well as detect the
chiral edge currents in topological states of atomic matter such as quantum Hall and
quantum spin Hall insulators.
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