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Experimental results on superfluid turbulence in He 3 B
• New class of superfluid turbulence: Onset of turbulence 

independent of the Reynolds number.

Results of numerical simulations
Theoretical model for vortex instability
• Competition between multiplication and removal of vortices.
• Mutual-friction controlled onset of turbulence.



Superfluid turbulence. Results.
[ Finne et al., Nature 424, 1022 (2002)]



Forces on vortices

• Magnus force

• Force from the normal component

• Circulation quantum

• Mutual friction parameters
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Force balance for rectilinear vortex



Numerical simulations



Numerical results: High temperatures, high friction



Numerical results: Low temperatures, low friction



Numerical simulations of vortex evolution 
in a rotating container



Model for the onset of turbulence
[N.K., PRL 92, 135301 (2004)]
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Mutual friction parameters in He-3 B



Vortex instability
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Superfluid turbulence in other systems

• He-3 A: High vortex friction; q>>1 except for very low 
temperatures T<<Tc .                                                        
No turbulence.

• Superconductors: High vortex friction; q>>1 except for 
very clean materials, l>>(EF /Tc)ξ , and low temperatures. 
No turbulence.

• Superfluid He II: Low vortex friction: q<<1 except for 
temperatures very close to Tλ .                                 
Unstable towards turbulence.



Future projects in superfluid turbulence
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equilibrium rotation with 
vortex lines in final state

vortex tangle
 in transient state
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Most challenging problems:
Evolution and decay of 
developed superfluid 
turbulence.
Interconnection between 
superfluid and classical 
turbulence



Summary

• Onset of superfluid turbulence is independent of velocity for Res >>1.
• Turbulence inducing (inertial) and stabilizing (dissipative) terms in the 

dynamic equation have the same scaling.
• Competition between inertial and dissipative terms is controlled by 

mutual friction.
• Low friction regime is turbulent while high friction regime is not.
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