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Shear flows

1. Source of turbulence

2. Direct interaction with mean fields (e.g.
shearing of poloidal magnetic fields)

3.  Stable shear flows: weak turbulence by
quenching of turbulence level and
turbulent transport

-> Exclude 1 and 2 from now on!





cf: Waves

 Quenching transport without
necessarily reducing turbulence level

 Example: <av> = arms vrms cosφ

 *Shear flows: can reduce arms, vrms ,cosφ

 *Waves: cosφ ~ 0



Turbulent transport in 2D MHD











Dynamo quenching by shear flow











*Numerical confirmation by D.MITRA et al(2008)

*Q: Important in the solar tachocline?
*Q: alpha quenching in turbulence through multi-scale

interactions (e.g. localized shear)?



Other related works
 Anisotropic turbulence and momentum transport

[Kim, A&A 441, 764 (2005); Leprovost and Kim, A&A
456, 617 (2006)]

 Stratified magnetized sheared turbulence  [Kim and
Leprovost, A&A 465, 633 (2007); 468, 1025 (2007)]:
Negative eddy viscosity

 2D Magnetzed Rossby wave turbulence [Leprovost
and Kim, ApJ 154, 1166 (2006)]

 3D Rotating sheared turbulence [Leprovost and Kim,
A&AL, 463 L9-L12 (2007)]: Negative eddy viscosity,
non-diffusive momentum flux


