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"Modelling the thermodynamics of ultracold atomic
bubbles in space"

The NASA Cold Atom Lab (CAL) stationed aboard the International Space Station offers a unique platform to 
investigate cold atom physics in a perpetual micro-gravity environment. In particular, this setting opens up the 
possibility to explore quantum gases in novel shell-shaped structures. These so-called ‘quantum bubbles’ 
possess non-trivial topology which has consequences for collective mode spectra, vor-tex physics, and 
thermodynamics.
In this talk, I will discuss the recent observation of ultracold atomic bubbles in microgravity using CAL [1] 
along with our efforts to model the thermodynamic properties of shell-shaped quantum fluids [2]. I will present 
our methodology for calculating the Bose-Einstein condensation critical temperature in the hollowed-out 
bubble geometries generated on CAL and compare directly with experiment by mod-elling the temperature 
evolution as an initial gas is inflated into a bubble adiabatically. Employing a simplified isotropic ‘bubble-trap’ 
potential, I will address the use of standard semiclassical methods and interaction effects for quasi-2D thin 
shells in CAL parameter regimes.
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All DQ-mat members and all interested are cordially invited to attend. 




