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Quantum Turbulence (QT) is a tangled configuration of vortices in a superfluid such as a Bose-Einstein
Condensate (BEC). We present experimental studies of a harmonically trapped BEC undergoing oscilla-
tory excitations that can nucleate vortices, and generate QT !. First we analyze the vortex nucleation
mechanism through ripples formation on the superfluid surface due to a counterflow motion between ther-
mal and condensed components?. Then, considering the system’s finite size characteristic, the transition
from a non-turbulent vortex regime to a turbulent state is explained in terms of two excitation param-
eters: amplitude and duration®. As these parameters are further increased, a granular state resembling
the Bose glass phase is reached?.

1. Henn, E. A. L. et al. (2009). “Emergence of turbulence in an oscillating Bose-Einstein condensate”.
Phys. Rev. Lett. 103, 045301.

2. Tavares, P. E. S. et al. (2013). “Out-of-phase oscillation between superfluid and thermal components
for a trapped Bose condensate under oscillatory excitation”. Laser Phys. Lett. 10, 045501.

3. Shiozaki, R. F. et al. (2011). “Transition to quantum turbulence in finite-size superfluids”. Laser
Phys. Lett. 8, 393-397.

4. Seman, J. A. et al. (2011). “Route to turbulence in a trapped Bose-Einstein condensate”. Laser
Phys. Lett. 8, 691-696

Section: VT - Vortices and turbulence
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