Project Thesis:
Numerical Simulations of Ultracold Polar Molecules

We are looking for students interested in a theoretical/numerical project thesis in
the field of condensed matter physics and quantum many-body systems, with
Thomas Pohl’s research group.

Bose-Einstein condensates formed by strongly-interacting ultracold dipolar
molecules have been recently realized in laboratories, opening new exciting
possibilities for quantum metrology and simulation. These molecules are able to self-
assemble into superfluid droplets. In recent simulation work, we have shown the
surprising properties of the droplets, which can change dimensionality or even form
a crystalline structure depending on the strength of the interaction.

We want to extend our study to a more realistic potential used in experiments. The
work in this project will consist of numerical simulations to characterize the droplet
transition. To do so, you will use a code based on the Path Integral Monte Carlo
simulation method, already employed by our group for previous studies. No previous
knowledge of the method is required.

You will also have the chance to learn more about phase transitions in many-body
physics, and the physics of ultracold atoms and molecules, closely related to
experiments (including those at the Atominstitute).

Link to our website: https://www.tuwien.at/phy/itp/pohl-group
If you are interested in the project or have any questions, feel free to write to
matteo.ciardi@tuwien.ac.at.

We are committed to increasing the representation of women in our research group.

A crystal of dipolar molecules Link to our most recent paper


notes/Link%20zu%20unserer%20Website:%20https://www.tuwien.at/phy/itp/pohl-group
mailto:matteo.ciardi@tuwien.ac.at

