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G. Žlabys, W.-B. He, S.S. Nair, T. Fogarty, Th. Busch

Quantum Systems Unit, Okinawa Institute of Science and Technology Graduate University, Onna,
Okinawa 904-0495, Japan

Ultracold atom gases trapped in optical potentials offer a clean and controllable platform to realize
quantum models that are difficult to implement in condensed matter systems [1]. Recent theoretical [2]
and experimental [3] developments allow to create periodic sub-wavelength potentials that overcome
the diffraction limit imposed by the wavelength of the used laser beams. These potentials support the
paradigmatic Kronig-Penney model and its variations which not only describe the behaviour of electrons
in a one-dimensional crystal but also have been shown to host topologically protected edge states [4].
Developing control strategies for such systems is of fundamental interest in quantum technologies that
rely on robust states for computations [5].

In this work we analyze the topological properties of an advanced Kronig-Penney model. The emer-
gent topological behaviour is observed under translations and height modulation of the periodic potential
in a one-dimensional infinite well (FIG. 1). The spectral function is calculated which shows the exis-
tence of a topologically protected flat edge mode. Finally, many-body quenches are studied between the
topologically trivial and non-trivial regimes revealing deviations from the orthogonality catastrophe [6].
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FIG. 1: Emergent butterfly-like energy spectra for height modulated Kronig-Penney model with
modulation frequency ∝ ϕ for different modulation amplitudes ∝ δh.
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