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Abstract- We will review our recent work on metamaterials for different types of waves. 
Transposition of transform optics to water waves and bending waves on plates will be considered 
with potential applications of cloaking to water waves protection and anti-vibrating systems.  

 
We will show using simple a shallow water model that transposition of invisibility concepts developed in 

electromagnetism to water waves is straightforward. Experiments on water waves cloaks and carpets will be 
presented [1,2]. Although we started this work with the aim of popularizing the invisibility concept we will show 
that it may have some applications for water wave's protection. 

 

 
 

Figure 1 : A waterwave cloak (the diameter of the cloak is equal to 20 cm).  
 

A second type of waves we will review is bending waves. We will consider a thin-plate model and show that 
cloaking of waves on such plate is possible with potential applications to anti-vibrating systems [3-4]. Other type 
of control of bending waves will also be presented [5]. It also open the way to earthquake protection that will be 
presented in a separate talk [6]. 

 
 



 

Figure 2: Cloaking of bending waves on thin plates. Left: amplitude of the bending waves when diffracted 
by a clamped obstacle. Right: same when the obstacle is surrounded by a multilayered cloak.  

 
Acknowledgements: G.D. and S.G. acknowledge funding from European Research Council (ERC Starting 
Grant anamorphism). 
 

REFERENCES 
1. M. Farhat, S. Enoch, S. Guenneau, and A. B. Movchan, "Broadband cylindrical acoustic cloak for linear surface 

waves in a fluid", Physical Review Letters 101,.134501 (2008). 
2. G. Dupont, O. Kimmoun, B. Molin, S. Guenneau, and S. Enoch, Numerical and experimental study of an 

invisibility carpet in a water channel", Physical Review E– to be published. 
3. M. Farhat, S. Guenneau, and S. Enoch, "Ultrabroadband Elastic Cloaking in Thin Plates", Physical Review Letters 

103, 024301 (2009) 
4. M. Farhat, S. Guenneau, S. Enoch, "High directivity and confinement of flexural waves through ultra-refraction in 

thin perforated plates", EPL 91, 54003 (2010) 
5. M. Farhat, S. Guenneau, S. Enoch, "Broadband cloaking of bending waves via homogenization of multiply 

perforated radially symmetric and isotropic thin elastic plates", Phys. Rev. B 85, 020301 (2012). 
6. S. Brûlé, E. H. Javelaud, S. Enoch, S. Guenneau, " Experiments on seismic metamaterials: Molding surface 

waves", Physical Review Letters 112, 133901 (2014). 


