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Å Time series displays random regime switching between laminar periods of small-amplitude fluctuations 
and bursty periods of large-amplitude fluctuations

Å Probability distribution function (PDF) displays a non-Gaussian shape (fat-tails and sharp peak) due to 
an excess of large- and small-amplitude fluctuations at small scales 

Å Power spectrum displays a power-law behavior indicative of multiscale interactions in energy cascade

Å Image displays localized regions of clustering related to coherent structures

Ref: Bohr et al. (1998): Dynamical systems approach to turbulence (Cambridge U. Press)

Brandenburg & Spiegel, AN (2008): Butterfly diagram => On-off intermittent solar dynamo

Intermittent turbulence

Sunspot cycles: intermittency X-ray solar image: turbulence



Outline

ÅObservation of turbulence in the solar wind

ÅSimulation of turbulence in a stellar dynamo

ÅTheory of turbulence in fluids & plasmas



Observation of turbulence in the solar wind



Coronal mass ejection





Current sheets & Kolmogorov magnetic turbulence 

at the leading edge of the interplanetary coronal 

mass ejection of 21 January 2005: Cluster mission 



Turbulence: intermittent, non-Gaussian & multifractal



Magnetic reconnection: current sheets & jets



Simulation of turbulence in a stellar dynamo





Traveling-wave dynamo          Intermittent dynamo



Eulerian           Lagrangian 

Coherent structures in turbulence



Theory of turbulence in fluids & plasmas




