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Dumbbell dynamics in a 2D vortex
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✓ Point-like particles

✓ Non point-like 

Spirographic trajectories



Τ𝑟𝑐 ℓ 𝑒 Τ−2𝑟𝑐
2 ℓ2 cos 𝛼 is a constant of motion 

irrespective of the functional form of the vortex

Yerasi, Govindarajan,Vincenzi, arXiv:2201.05448

Trajectories form a family of closed orbits

Decreasing 
angular velocity

𝛼

Τ𝑟𝑐 ℓ
Τ𝑟𝑐(0) ℓ

A
m

p
li

tu
d
e

ℓ

𝛼(0)



Τ𝑟𝑐 ℓ 𝑒 Τ−2𝑟𝑐
2 ℓ2 cos 𝛼 is a constant of motion 

irrespective of the functional form of the vortex

Non-decreasing angular velocity

Lamb-Oseen vortex Rankine vortex Sullivan vortex

➢ Attracting set acts as a 

transport barrier

➢ Specific pattern emerges in 

the spatial distribution of 

multiple dumbbells

Yerasi, Govindarajan,Vincenzi, arXiv:2201.05448

Trajectories form a family of closed orbits

Decreasing 
angular velocity
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