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Kibble–Zurek mechanism (KZM)
characterizes  the  spontaneous  formation  of  defects  in  the  process  of  system  
equilibration  from  an  initial  strongly  nonequilibrium  symmetric  state  to an  
equilibrium  state  with  broken  symmetry

 rr e
i 
 )(

Bose-Einstein condensate

Main properties:

dilute gas of weakly interacting atoms

precise control and manipulation of the 
system properties

macroscopic number of atoms are collected 
in the ground state of the system
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Gross-Pitaevskii equation



  

Equilibration of an  uncondensed system

strongly nonequilibrium state
(wave or weak turbulence)

local superfluid regions with 
characteristic size of coherence lenght

(protodomais or cells)

random vortex tangle
(quantum turbulence)

vortex state

equilibrium Bose-condensed state
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Possibility of inverse mechanism?

 E. Levich, V. Yakhot, Phys. Rev. B 15 (1977) 243  H.T.C. Stoof, Phys. Rev. A 45 (1992) 8398



  

Condensate perturbation

Experimental setup



  

Time-amplitude diagrams



  

The sequence of observed states: theory vs 
experiment

1. quantum vortices



  

2. quantum turbulence

Quantum turbulence = random vortex tangle

R.P. Feynman, Prog. Low Temp. Phys. 1, 17 (1955)



  

3. granular state



  

4. wave (weak) turbulence: not observed in the experiment!

density phase



  

Conclusion

Inverse Kibble–Zurek mechanism is observed!



  

Thanks a lot for your 
attention!
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