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* Study of circular Rings:
Kelvin (1867) , Hicks(1884), Dyson(1893),
Lamb(1906), Saffman (1970), Fraenkel (70)
Fukumoto (1997)

e Study of non circular Rings

Levi-Civita (1932), Widnall (1971),

Moore (1972), Ting(1978), Fukumoto(1991),
Klein(1991,1995)
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Vortex Ring
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Problem : Motion? Interactions?
Stability ?
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The cut-off methods and
their justifications

— Burger :
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— Rosenhead
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s. = 0= singularity ats = s

M + l M+'

s(_:() with S' fixed SC=O with (5' ~s)/1 fixed
Identification : Cut-off <> Callegari & Ting
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S. =&
¢ o (s, t)

Nom de la méthode de cut-off N
Burger 1-In2
Thomson 1/2
Rosenhead 0
VEMI1 0
VEM?2 1-0.009122-1n2

s. = the parameter of structure



— Asymptotic equation of motion :
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Cut-off Methods of Burgers :
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3 Numerical Stmulations

R

bl
e

i
R
i

.

RN

PR
e
A
o




Sororral 288 non-perturbed central line
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perturbed central line
fixed point
rotating point




front view

behind side view

front view left side view

t=T/4
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behind side view

front view left side view

t=3T/4
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behind side view

left side view
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— perturbed central line
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= (/76) * 2

t = t = (T/76) * 4

Leapfrogging of two vortex rings



t =0.534 %4

t =0.534 * 2

= (0.034 % 3

t

t =0.034x*1

Evolution of two linked vortex rings



3 Oscillations of a perturbed
circular ring

mode n=6
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Stability study :
JJ.Thomson 1882- Widnall 73

Our work :

e

 We complet Widnall study :
stable part with oscillations

e Viscous case with Axial velocity
componant
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5> The straight vortex filament
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X(x, t,d) = xtg + ax (x, t)+ o(d)

Ine=0(1) = T=87z2/k2(\7+—;——y—lnk)

V=In@®/€)-1+C, (1)-2m3 =In(4/s.)
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Klein & Majda filament (1)
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Perspectives

* Helicity and its evolution :
Moffatt (1969), Ricca (1992)

* Axial Variation or Non Axisymetric core

Lundgren (1989-1982)
Symbolic calculus

* Dipolar ring



