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Ultracold atoms as a quantum simulation platform for 2D many-body systems

Quantum effects are fundamental in the development of new technologies. However, predicting the behavior 
of a quantum many-body system is still quite challenging and limited to a small number of constituents 
when performing numerical simulations in usual classical computers. While quantum computers are not 
fully operational, ultracold quantum gases have been established over the past twenty years as a quantum
simulation platform with excellent controllability and refined detection techniques [1].
In this direction, low dimensional systems can be easily created using laser light to shape the atomic cloud 
by strongly compressing it in one or two directions of space and freezing all dynamics [2] and interactions 
can be tuned by means of Feshbach resonances [3]. In this talk, I will introduce a new experimental system 
being developed in Brazil which will allow to study the many-body dynamics of two-dimensional (2D) Bose
gases [2] under different conditions. In particular, we will explore the onset and evolution of quantum 
hydrodynamic instabilities (e.g. Rayleigh-Taylor [4] and Kelvin-Helmholtz instabilities [5]) and the dynamical 
behavior of quantum vortices in the dimensional crossover 3D-2D [6].
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