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• What is the flow of energy between different spatial scales, 
different forms (how big are these arrows)? 



Traditional Approach 

Source: NASA 



Coarse-graining (Filtering) 

Our Approach 
Leonard (1974),  
Germano (1992), Eyink (1994), 
Piomelli et al. (1991), Liu et al (1994), 
Chen, Ecke, Eyink (2003),…  
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Energy flux • Every point         
and every instant 

• Variable scale     
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Lindborg (2006), Mininni, et al. (2008) 
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In summary 

• Traditional homogeneous/isotropic turbulence tools         
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• Were ready to publish last summer, before we realized we 
weren’t 
• Since then, have worked through issues of calculating 

energy transfer on the sphere (scale-dependent 
commutation of vector operations and filter). 
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