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Instabilities in liquid sodium, nitrogen, water or helium





Rotating grid turbulence



Decay of local kinetic energy



Q ∼ E−1/2 = (ν/2Ωl2)−1/2



(theory L. Maas)



Na spherical Couette flow







(Tilgner)



Superfluid 4He as model system for high Rm dynamics:

Quantum vortices   Magnetic field lines
Normal fluid flow   Conducting fluid or plasma flow
Q. vortex stretching Induction

Ψ = feiφ

visualize by decorating with hydrogen ice particles







Spherical Couette flow in Na – high field



Velikhov (magnetorotational) instability



60 cm diameter system – high field
Outer sphere 

Inner sphere
Cu or Fe



60 cm system Gauss array (to l =4)



g03

g01

Gauss coefficient time series

Dipole polar angle



Summary hypotheses

1 Systems with E < 10-6 are oscillatory
power law scalings gone – structured wave spectra instead
consequences to dynamos

2 high Rm limit states determined by competition of 
generation and reconnection

3 Velikhov and shear instabilities are not exclusive
MRI instability can be finite onset (hysteretic)

http://complex.umd.edu






