
Global Invariants of  Vorticity Dynamics
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Interpretation of P as Global momentum  

One starts with rest state �u = �0
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Let us apply  external forces. 

They are introduced in the Navier-Stokes equations
through  a density of force per unit mass  �Fext(�x, t)
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�Fext(�x, t) = �F (0)(�x) δ(t)

Let us  consider an  impulsive force:
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Integrating Navier-Stokes around t= 0
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One generates the force to get the appropriate velocity �u(0+)



Kutta condition



Kutta-Joukowski theorem





The momentum is conserved into the two vortices
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Conservation of helicity for Euler Flow



Topological   Interpretation   of helicity

An axisymmetric Ring
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Topological   Interpretation   of helicity

Two axisymmetric linked rings
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Axisymmetric Ring
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Small cross-section
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If the two rings are unlinked 
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Helicity has to do with the number of 
knots :  topogical invariant


