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Turbulence 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invariance: 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input 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cascades  only Helicity forward cascades 



2D 

3D 

2  Invariants (posiPve defined) 

2 invariants 



parity invariance restoraPon 



ANISOTROPY; HELICITY == 0 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CONFINEMENT 3D ‐> 2D 

ANISOTROPY; HELICITY == 0 



HELICITY ? 



HELICITY ? 
forward cascade 



ANISOTROPY; HELICITY  

AKA EFFECT 



BIDIMENZIONALIZATION VIA GEOMETRY‐> INVERSE ENERGY CASCADE; NO HELICITY INPUT 
ROTATION ‐> BIDIMENZIONALIZATION ‐> INVERSE ENERGY  +  HELICITY INPUT 
AKA ‐> BREAKING OF ISOTROPY AND PARITY BY SMALL SCALE FORCING 

ALL CASES ARE  STRONGLY ANISOTROPIC  

ROLE OF HELICITY FOR 3D ISOTROPIC (INVERSE) ENERGY CASCADE? 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LOCAL BELTRAMIZATION (IN FOURIER) 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PERFECTLY 3D AND PERFECTLY ISOTROPIC 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BELTRAMIZATION:  

BIDIMENZIONALIZATION: 

BOTH CASES YOU PUT A CONSTRAINTS BETWEEN THE TWO INVARIANTS AND ONE CANNOT 
SUSTAIN ANYMORE A TWO FORWARD‐CASCADE REGIME.  

‐ FULLY 3D SYSTEM WITH INVERSE ENERGY CASCADE : ROLE OF HELICITY 
‐ INVERSE ENERGY CASCADE CAM BE MADE STATIONARY BY A HYPOVISCOSITY 
‐ NON INTERMITTENT 



                                                                       QUESTIONS: 

WHAT ABOUT THE OTHER SUB‐NS SYSTEMS? 

WHAT ABOUT A 2D‐LIKE CONSTRAINT IN 3D? 

DOES INTERMITTENCY DEPEND ON THE TRIAD FAMILY USED TO TRANSFER ENERGY? 


