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I will present the most recent results obtained at the BEC Center on the dynamics of 

solitonic vortices in a condensate of sodium atoms. The vortices spontaneously form in the 

condensate during a temperature quench of a dilute atomic gas across the BEC transition. 

The Kibble-Zurek mechanism causes defects to appear in the order parameter of the 

growing condensate and these defects quickly evolve into vortex lines. Due to the 

elongated cigar-shaped geometry of the magnetic trap confining the atoms, each vortex 

has a peculiar density and phase pattern, with the phase gradients concentrated in a 

narrow planar region orthogonal to the long axis of the condensate and containing the 

vortex line. The overall structure, which manifests mainly as a planar defect after free 

expansion, is also named solitonic vortex. In the last months we implemented a new 

imaging technique in order to follow the dynamics of each solitonic vortex in real time, in a 

nondestructive way. As a result, we can measure the period of the vortex precession and 

successfully compare it with theoretical predictions. We can also measure the life time of 

the vortices, selecting configurations with just one vortex, or two vortices, or three. We find 

that the decay time is the same for one or two vortices, as if they are independent and 

subject to thermal dissipation only. The decay time however changes dramatically if there 

three vortices or more in the same condensate. We also observe signatures of collisions 

and annihilations of vortices and we interpret the observed behavior in terms of vortex 

reconnection, which is one of the basic mechanisms at the basis of turbulence in quantum 

and classical fluids. 


