Nontrivial Topology Through Quantum Evolution in a 1D
Optical Lattice

G H ReEm!, M Lu!, A R Frirscu!, A M PINERO', AND I B SPIELMAN!

L Joint Quantum Institute, National Institute of Standards and Technology and University of Maryland,

Gaithersburg MD, USA

Contact Email: reidg@umd.edu

We realized the 1D bipartite Rice-Mele (RM)
lattice using a highly tunable optical lattice and
ultracold 8"Rb and used a form of quantum state
tomography to measure the full pseudospin state
throughout the Brillouin zone (BZ). We used this
control and measurement capability for two experi-
ments. In the first, we followed the evolution of the
Zak phase and chiral winding number after chang-
ing the lattice configuration, observing continuous
time evolution of the Zak phase and discontinu-
ous changes in the winding number. In the sec-
ond, we periodically changed the lattice configu-
ration, resulting in a topological Floquet system
with a linear (Dirac) dispersion and measured the
underlying Floquet winding number from the time-
resolved pseudospin micromotion (figure 1).
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Figure 1: Crystal momentum resolved pseudospin state
measured using quantum tomography in a 1D optical lat-
tice (a), and corresponding Berry curvature (b) giving a
Floquet winding number of £1 or 0 depending on the
protocol and initial state



