
Ultra-cold atoms in sub-wavelength potentials.

S. Bernon1, H. Vasquez-Bullon1, J-Y. Zhang1, C. Busquet1, J. Cayssol2, K.
Vynck1, P. Lalanne1, and P. Bouyer1

1 Laboratoire Photonique, Numérique et Nanosciences (LP2N), UMR 5298, CNRS -
IOGS - Univ. Bordeaux, Institut d’Optique d’Aquitaine, 33400 Talence, France

2 LOMA (UMR-5798), CNRS and University Bordeaux 1, F-33045 Talence, France
simon.bernon@institutoptique.fr

In this talk I will present a new ongoing project that aims at manipulating ultra cold
atoms in nano-structured periodic optical potentials. Cold atoms in optical lattices have
proven to be excellent candidates to simulates both the Bose and Fermi Hubbard models
and brought to the forefront the topics of quantum simulators [1] that are now extensively
studied. The ability to simulate with cold atoms the electronic conduction of graphene
[2] or the properties of two dimensional electron gaz is an exciting perspectives. In this
context, we are developing a new, original and challenging hybrid quantum system made
of cold fermionic atoms and surface plasmons that will allow to manipulate ultra-cold
atoms in sub-wavelength lattice potentials [3]. In this presentation, I will emphasize on
the novelty and perspectives of our work.
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