
0 200 400 600 800 1000

t

0

10

20

30

R(t)

R0

Individual 
Trajectories

In the standard XY Model (solid), vortices feel 
an attractive log potential while in the active 
XY Model (dash), vortices are always free !

Breaks the BKT picture !

Ylann Rouzaire1 and Demian Levis2

VORTICES SUPERDIFFUSE

The Active XY Model  
(2D square lattice) 

A simple model that recovers 
recent experimental results3,4 !

Vortices preferentially ride on domain boundaries 
(cf. Movie), yielding superdiffusion : MSD ~ t3/2 
and providing an efficient dissipation mechanism. 

 Gaussian pdf of displacements !

NUMBER OF VORTICES

What is the role/behavior of vortices away from equilibrium ? Is the BKT picture still valid ?

1 rouzaire.ylann@gmail.com 2 levis@ub.edu 3 Chardac et al, 2021 4 Bililign et al, 2021

Read our 4-page paper !

Read our 4-page paper : arxiv.org/abs/2103.12578

We create a lattice with 2 vortices  
with initial distance R0 and monitor
their separation R(t) over time. 

We classify vortices (free/bounded):
The optimal pairing (Hungarian algorithm) 

minimizes the sum of intra-pair separations. 
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The number of vortices no longer controls a
phase transition. Indeed, in the blue region, 
(no free vortices), the charact. length is finite

indep. of system size

 ACTIVE VORTICES UNBIND and SUPERDIFFUSE 

VORTICES UNBIND


