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Two-fluid Landau model



Противоток (counterflow). Сверхтеплопроводность.
Second sound (non statioanary counterflow), quench



Парадокс вращения



Квантовые вихри. Onsager, Feynman



Квантовые вихревые нити



Квантовые вихри. Onsager, Feynman



Клубок вихревых нитей. Квантовая 

турбулентность.



The vortices are the string-like 1D objects, their 
motion obey Bio-Savart law + interaction with normal 
component (mutual friction) + reconnection of lines.



Feynman's qualitative model and 
Vinen phenomenological theory



Vortex Tangle in HeII. (K. Schwarz, 1988) 



Numerical simulations





Tangle of string-like 
defects in nematic 
liquid crystal

I.Chuang, R. Durrer,

N. Turok, B. Yorke,

(“Science”, 1991)



Dislocations in solids,  

C. Deeb et al. (2004)



Network of cosmic strings (D. Bennet, F. Bouchet,1989 )



Fractality of Light’s Darkness



Tangle of vortex  filaments obtained in turbulent flow at 

moderately high Reynolds  (Vincent and Meneguzzi 1991).



Filamentary structure of classical turbulence

Idea of modeling turbulence by discrete vortices on 
experimental and numerical evidences of that the developed 
turbulence has the vortex filamentary structure. 



Gross–Pitaevskii equation (GPE).



Topological defects in Bose Gas (N. Berloff, B. Svistunov, 2001)

Fractality of Light’s Darkness



Quantum Turbulence in BEC



QT in Helium vs QT in BEC

• Because of absence of the rigorous microscopic theory 
in He II, results concerning vortices in superfluid helium 
bear phenomenological character. It concerns equation 
of motion, structure of core, reconnection procedure 
etc. Therefore there exist various “artifical” 
prescriptions like “reconnection ansatz”.   

• Unlike this, the laws of dynamics for vortices in BEC 
are based on the GPE. Therefore many of listed 
problems have strict solutions, which widely used for 
interpretations of similar phenomena in superfluid 
helium. 

• Experiment
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Visualization of the vortex lines



Реконнекция, визуализация.



Dynamics of heat pulses



Illustration to reconnection



Quantum Turbulence in BEC


