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2000 soft iron particles vibrated and 

immersed in a vertical magnetic field B. 

Quasi 2D cell 90 x 90 mm
See Merminod, Berhanu & Falcon EPL 2014
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Competition between remote 

interactions vs agitation

Different regimes as a function of e:
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0 < B < 430 G

2D velocities

from particle tracking

Velocity fluctuations. Longitudinal current correlations in spatial Fourier space

Isotropic average

Kinetic longitudinal energy spectrum.

For e=17, flat spectrum. Equipartition.

e =17

. Space-time spectrum 

of longitudinal kinetic energy

● Deducing the time spectrum from the space spectrum 

from the experimental dispersion relation
Maxima of spectrum 

defines a dispersion

relation ωR(k)

Propagation of 

mechanical waves 

analog to 

compression waves 

in fluids.

Significant R.D. width: 

small life time of waves: dissipation

● Random dispersive waves + Nonlinear potential: 

ingredients of wave turbulence: “granular” turbulence?

● Homogeneous forcing in k-space, filtered by the wave dynamics. 

No well defined scale for energy injection. 

Low frequencies, 

power law  f

Statistical equilibrium

of large scales ?
See Michel, Pétrélis & Fauve PRL 2017 

● Analogy with dissipative turbulence in active matter 

See R. Alert, J.F. Joanny and J. Casademunt Nat. Phys.2020

● Large frequencies and low e: power law  f2 , to investigate 

maybe related to the life time of excitations. 


