
HAL Id: hal-03852947
https://hal.science/hal-03852947

Submitted on 21 Nov 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Transient total absorption for water waves: a two port
setup

Léo-Paul Euvé, Agnès Maurel, Philippe Petitjeans, Vincent Pagneux

To cite this version:
Léo-Paul Euvé, Agnès Maurel, Philippe Petitjeans, Vincent Pagneux. Transient total absorption for
water waves: a two port setup. 25ème Congrès Français de Mécanique, Centrale Nantes; Université
de Nantes; ENSAM d’Angers; École Navale de Brest; Université de La Rochelle, Aug 2022, Nantes,
France. �hal-03852947�

https://hal.science/hal-03852947
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


25ème Congrès Français de Mécanique Nantes, 29 août au 2 septembre 2022 
 

 

 

Transient total absorption for water waves: 

a two port setup  
 

L.-P. EUVEa, A. MAURELb, P. PETITJEANSc, V PAGNEUXd 

 

a. PMMH, ESPCI, Sorbonne Université, Univ. PSL, Univ. Paris Cité,  leo-paul.euve@espci.fr 

b. Institut Langevin, ESPCI, Sorbonne Université, Univ. PSL, agnes.maurel@espci.fr 

c. PMMH, ESPCI, Sorbonne Université, Univ. PSL, Univ. Paris Cité,  leo-paul.euve@espci.fr 

d. LAUM, Univ. Du Maine, vincent.pagneux@univ-lemans.fr 

 

Mots clés : Surface waves 

 

Résumé :  
 

We show, experimentally, the possibility to observe a transient total absorption of a wave exciting 

scattering zeros at a complex frequency in a two ports setup. Those scattering zeros are accessible 

sending an incident wave with a temporal shape envelop (divergent exponential) toward a resonant 

cavity. The transient total absorption leads to the capacity to store wave energy in a cavity and to 

release it when the incident wave signal is stopped. This idea, first introduced in optics and named 

coherent virtual absorption CVA1, is applied here in water waves physics. To obtain CVA, a one port 

system is used inducing that the scattered wave (reflected wave) is always superimposed to the 

incident wave. In the present study, we would like to extend this idea and to obtain situation where 

there is a part without incident wave. To do so, we use a two ports system (geometry shown in figure 1 

right) and we implement a virtual barrier: a system where the transmission can be tuned to zero due to 

temporal shaping of the incident wave. Choosing the right cavity geometry, the scattering zeros 

corresponding to the transmission and the reflection can occurred at the same complex frequency 

leading to transient total absorption. The experimental results show that the incident energy is stored 

with no transmission or reflection and then released through the two ports when the excitation of the 

cavity by the incident wave is stopped (figure 1).  

 

Figure 1: Experimental results. 

Left: Time signal sent by the 

wavemaker. Center: Space-time 

diagram showing the incident 

wave with no reflection and 

transmission before the released 

time t=0s. The two vertical black 

line indicates the position of the 

cavity. Amplitude in mm. Right: 

Snapshots at different times (black 

dotted lines in the space-time 

diagram).  

 

 


