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When a pool of liquid 共colored water or silicone oil in the
present case兲 is vertically and sinusoidally shaken above a
critical acceleration, Faraday waves appear at the surface of
the liquid.1 The frequency of these waves is half that of the
exciting frequency. These waves may form regular patterns
such as circles, hexagons, rectangles, etc.2,3 The threshold for
instability and the observed patterns depend on the viscosity
and the surface tension of the fluid, the excitation amplitude
A and frequency f, and the shape of the vessel.
We investigate the case where the liquid/air interface is
split over a square network of centimeter-sized cells. The
grid is made of 49 squares which sides measure 25 mm. The
cells are filled with the liquid up to a height of 13 mm 共half
of the height of a cell兲. This height of liquid is such that the
bottom plate can be assumed to have no effect on the surface
instability onset.4 The equality of the liquid depth in the different cells is ensured by small holes grooved at the bottom
of each cell.
The first observation concerns the Faraday threshold. In
the present case, and for any exciting frequency, the instability appears for a larger threshold value than in the nonconfined case. This is due to the viscous dissipation occurring at
the numerous capillary menisci. As the vessel is accelerated,
the spatial extent of those menisci changes at the exciting
frequency f. Near the cell walls, the nonslipping condition
imposes a viscous shear and, thus, more energy to excite
Faraday waves.3
Just above the Faraday threshold, the waves appear in
each individual cell without interaction. Consequently,
neighbor cells are generally not synchronized. On the contrary, when the injected energy is sufficiently large to generate waves larger than the height of a cell, some liquid may be
exchanged between adjacent cells. Progressively, neighbor
cells synchronize. After a transient state, all the cells collaborate to make a regular pattern covering the entire grid. Collective behaviors have only been observed for frequencies f
between 10 and 16 Hz. Below 10 Hz, the wavelength is
larger than a cell, while beyond 16 Hz, the wavelength is
smaller than half of a cell and the waves remain constrained
within the separated cells.
According to the exciting frequency range, we have observed two modes. 共i兲 For 10ⱕ f ⱕ 12 Hz 关Fig. 1 共top兲兴,

1054-1500/2010/20共4兲/041103/1/$30.00

FIG. 1. 共Color兲 Observed patterns at 10 Hz 共top兲 and 14 Hz 共bottom兲. The
pictures are oriented in order to emphasize the geometry of the liquid pattern
共enhanced online兲. 关URL: http://dx.doi.org/10.1063/1.3518693.1兴

liquid peaks appear at grid intersections. They form a square
lattice in which the spatial period is double of that of the
grid. No peaks are produced at some of the intersections. 共ii兲
For 12ⱕ f ⱕ 16 Hz 关Fig. 1 共bottom兲兴, the peaks form again a
square lattice but it is tilted by 45° compared to the grid.
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