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The recent advances in the preparation and control of ultracold atomic gases have fostered the
appearance of a specific subfield termed atomtronics, which is aimed at the development of
technological applications based on atomic matter waves [1-3]. Its first steps are mainly
pursuing successfully applied theories from the fields of quantum optics and electronics.

In the current project, we would like to extend our previous work within the Bose-Hubbard
framework, on tunneling dynamics with contact interacting atoms [4,5], to atoms with dipole-
dipole interaction. The latter is characterized by a long range and anisotropic nature. We will
consider a sample of polarized ultracold dipolar atoms confined in three spatially separated
traps. By solving the extended Bose-Hubbard Hamiltonian [6] we will explore the ground state
and the phase diagram of the system for different dipole orientations, depending on the strength
of the interactions. The main aim is to characterize ultracold dipolar bosons in quantum circuits
for different polarization directions, starting with the smallest unit circuit, a trimer. We will
investigate the entanglement properties and the role played by the anisotropic character of the
dipolar interaction [6]. Dynamical effects such as vortex states can be also investigated.
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Additional information (if needed):
* Required skills: Programming skills (python or fortran), Knowledge of quantum many-body
(preferable)

* Miscellaneous :



