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Vibrational properties of a Faraday waves lattice 

 
 
M. Faraday noticed in 1831 that, when applying a vertical harmonic acceleration to a liquid 
bath, standing waves can appear provided that the acceleration is larger than a given 
threshold. The modulation of the effective gravity leads to the parametric forcing of surface. 
In the general case, one can observe, over the onset, the growth of a regular and stable pattern. 
Many experiments have been conducted so far to characterize the pattern, as well as the effect 
of various physical parameters (liquid viscosity, nature of the forcing, role of the boundary 
conditions).  
 
We have shown recently that this regular pattern can have spontaneous oscillations. We 
would like to explore the vibrational properties of the wave lattice, in particular the existence 
of an entire branch of phonons. Extending the analogy one step further, we will be able to 
define the elastic modulus of the Faraday waves pattern by looking at the slope of the 
dispersion relation for low wave numbers of the phonon dispersion relation. 
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(a) Sketch of the experimental set-up for Faraday instability. (b) Top view of an experimental Faraday wave 
lattice with square symmetry. (c) 2D Fourier spectrum of a wave lattice oscillating due to the secondary 
instability. The fundamental spatial modes are splitted and appear as multiple dots. 
 
 
 
Please, indicate which speciality(ies) seem(s) to be more adapted to the subject: 
 
Condensed Matter Physics:  YES/NO     Macroscopic Physics and complexity: YES/NO 
Quantum Physics:  YES/NO    Theoretical Physics: YES/NO 


