
(a) θ = 10◦

(a) θ = 20◦

(a) θ = 30◦

FIG. 3: Real part of the measured fields of surface elevation in the reference empty waveguide without

metamaterial (top) and in the metamaterial waveguide (bottom) at frequency f = 4 Hz. Then waveguides

have a bending angle of (a) 10◦, (b) 20◦ and (c) 30◦.

attenuation is visible in both cases but it is more acute in the metamaterial waveguide and

the increase of attenuation as θ increases is clear. For θ = 30◦, the amplitude of the waves

has almost vanished at the waveguide outlet. Interestingly enough, we note that this makes

the bent metamaterial waveguide a good candidate for an efficient ‘’absorbing beach”, since

it behaves as a Perfectly Matched Layer. Indeed, it allows for the wave to leave the first part

of the guide without backwards reflection and the attenuation ensures no reflection coming

from the end of the bent part of the guide.

We measure the contribution of mode 0, η0(X), to the total field in reflection X < 0 and
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Post Doctoral Proposal: 
Experimental study of metamaterials for water waves

Water waves have been studied for almost two centuries and they are one of  the most popular manifestations 
of the physics of waves. They have all the fundamental complexity of the physics of waves and also have 
many practical applications, as in naval and coastal engineering. Ocean waves offer great potential because 
their energy could be an alternative to fossil energies but in addition, they represent a danger because they 
can produce catastrophic damage.
Very recently, different groups of researchers have demonstrated that a set of  scatterers is able to  produce 
phenomena similar to those observed in physics of  solids. For instance, it has been shown that a periodic set 
of cylindrical scatterers (a crystal of cylinders) is able to focus water waves. Thus, it appears to be possible to 
design metamaterials for water waves, i.e. synthetic configurations of obstacles that can control the 
propagation of surface waves. 

The subject of the post doc project is the experimental and theoretical study of 
the  effective propagation of water waves through a set of immersed scatterers 
(either periodic system as for the acoustic lens or layered structure for cloacking 
system). Our  group has developped an optical technique that measures the 
surface elevation instantaneously in laboratory experiments of water waves. This 
technique  characterises very accurately the spatio temporal behaviour of the 
surface  waves.
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