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Course contents

1. Topological interpretation of helicity

2. Vortex knots dvnamics and momenta of a tangle
3. Magnetic knots and groundstate energy spectrum
4. Topological transition of soap films

5. Helicity change under reconnection: the GPE case

+6. Topological decay measured by knot polynomials



Lecture 1

e Topological interpretation of helicity:

- Coherent structures and topological fluid mechanics
- Diffeomorphisms and topological equivalence

- Kinetic and magnetic helicity of flux tubes

- Gauss linking number

- Calugareanu invariant and geometric decomposition

o Selected references

Barenghi, CF, Ricca, RL & Samuels, DC 2001 How tangled is a tangle?
Physica D 157, 197.

Moffatt, HK 1969 The degree of knottedness of tangled vortex lines.
J Fluid Mech 35, 117.

Moffatt, HK & Ricca, RL 1992 Helicity and the Calugareanu invariant.
Proc Roy Soc A 439, 411.

Ricca, RL & Berger, MA 1996 Topological ideas and fluid mechanics.
Phys Today 49, 24.



Coherent structures

e Vortex filaments in fluid mechanics
(Kleckner & Irvine 2013)

e Vortex tangles in.quantum systems
(Villois et al. 2016)

e magnetic fields in astrophvysical

flows and plasma physics
(TRACE mission 2002)
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Analogies between Euler equations and magnetohydrodynamics

w=Vxu |

___________________________________

not perfect

> perfect (static
< ................... .}

’

B=VxA

u

@ =Vx(uxB)
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