
 Book of abstracts

Symposium on Acoustic 
Metamaterials

09-11 October 2019, Ischia (Italy)

sam-2019@sciencesconf.org 
http://sam-2019.sciencesconf.org



Table of contents

Welcoming words . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Organizing Entities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Committees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Venue and practical information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Social activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Plenary speakers 14

Andrea Bergamini . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Richard Craster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Jean-Philippe Groby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Jensen Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Angela Madeo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Session 1-1 , Wednesday, 11:00-12:00 20

Tunable Magnetoelastic Phononic Crystals, Emily Glover [et al.] . . . . . . . . . . . . . 21

Magnetically Responsive Dynamic Acoustic Meta-cell, Shubhi Bansal . . . . . . . . . . 22

Hybrid magneto-acoustic metamaterials for ultrasound control, Oliver Latcham [et al.] . 23

1



Session 1-2, Wednesday, 12:00-1:00 24

Hybridization bandgap induced by an electrical resonance in piezoelectric metamaterial
plates, Nesrine Kherraz [et al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Graded metasurfaces for wave manipulation: reversed conversion and flat lensing, Gre-
gory Chaplain [et al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Wave dispersion in one-dimensional phononic quasicrystals, Bart Van Damme [et al.] . . 27

Session 2-1, Wednesday, 4:00-5:00 28

Acoustic wave propagation in effective graded fully-anisotropic fluid layers, Théo Cava-
lieri [et al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Numerical optimization method of continuously graded material, Jean Boulvert [et al.] . 30

Perfect acoustic absorption in deep sub-wavelength structures for the ventilation prob-
lems, Vicente Romero-García [et al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

Session 2-2, Wednesday, 5:30-7:00 32

Experimental Validation of a 3D-Printed Quadratic Residue Metadiffuser, Eric Balles-
tero [et al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Bio-inspired hierarchical metamaterials, Marco Miniaci . . . . . . . . . . . . . . . . . . 34

Acoustic metasurface for broadband, wide angle of incidence sound absorption via wave
manipulation in a sound transmission context, Ze Zhang [et al.] . . . . . . . . . . . . . . 35

Merging acoustic film characterisation data and full system responses for efficient enve-
lope determination, Mathieu Gaborit [et al.] . . . . . . . . . . . . . . . . . . . . . . . . 36

Session 3-1, Thursday, 11:00-12:00 37

Seismic phononic crystals by elastodynamic Navier equation, Dongwoo Lee . . . . . . . 38

Elastic metasurfaces for shear waves control, Rachele Zaccherini [et al.] . . . . . . . . . 39

Rayleigh waves bandgap tuning via inertial amplified metasurfaces, Farhad Zeighami [et
al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Session 3-2, Thursday, 12:00-1:00 41

2



Design of layered base foundations for elastic wave mitigation in buildings, Giulia Aguzzi [et
al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

The interaction of large scale metamaterials with seismic and elastic surface waves, Bog-
dan Ungureanu [et al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

GRADED METASURFACE FOR ENHANCED SENSING AND ENERGY HARVEST-
ING, Jacopo M. De Ponti [et al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Session 4-1, Thursday, 2:00-3:00 45

Adjoint-based calculation of shape-gradients for acoustic metamaterials with application
to thermoacoustic-instability damping, Georg A. Mensah [et al.] . . . . . . . . . . . . . 46

Coupled Scholte Modes in Plastic Plates Underwater, Bethany Staples [et al.] . . . . . . 47

Effect of ultrasonic waves on the surface properties of cotton, Muhammad Tayyab No-
man [et al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Session 5-1, Friday, 11:00-12:00 49

Multiple Scattering Theory in the study of Non-Hermitian Sonic Second Order Topolog-
ical Insulators, María Rosendo-López [et al.] . . . . . . . . . . . . . . . . . . . . . . . 50

Majorana bound state in Kekule distorted sonic lattices, Penglin Gao [et al.] . . . . . . . 51

Nonreciprocal phonon transport in space-time discretely modulated beams, Emanuele
Riva [et al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

Session 5-2, Friday, 12:00-1:00 53

Superelement modelling of elastic metastructures, Domenico Tallarico [et al.] . . . . . . 54

Bound States in the Continuum in a Periodic Double Array of Elastic Defects, Omer Haq 55

A Reconfigurable Topological Waveguide Exploiting Negative Capacitance Shunting
Circuits, Davide Enrico Quadrelli [et al.] . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Session 6-1, Friday, 3:30-4:30 57

A priori identification of material parameters in the relaxed micromorphic model, Pa-
trizio Neff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

3



Non-linear metamaterial structures: array of particle dampers, Sifa Gul Demiryurek [et al.] 59

Two-component nonlinear elastic waves, Guram Adamashvili . . . . . . . . . . . . . . . 60

Session 6-2, Friday, 5:00-6:00 61

Experimental evidence of a non-delayed propagation through a Density-Near-Zero plate-
type metamaterial, Matthieu Malléjac [et al.] . . . . . . . . . . . . . . . . . . . . . . . . 62

Resonant acoustic scattering from superhydrophobic metasurfaces, Rodolfo Brandao [et
al.] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

List of participants 63

List of sponsors 65

Author Index 66

4



Perfect acoustic absorption in deep sub-wavelength
structures for the ventilation problems

Vicent Romero-García ∗† 1, Noé Jiménez 2, Jean Philippe Groby 1, Olivier
Richoux 1, Georgios Theocharis 1, Vincent Pagneux 1

1 Laboratoire d’Acoustique de l’Université du Mans LAUM - UMR CNRS 6613 – Le Mans Université, Bât. IAM
- UFR Sciences Avenue Olivier Messiaen 72085 LE MANS CEDEX 9, France

2 Instituto I3M – Universitat Poliècnica de València, Spain

In this work we report a mechanisms providing symmetric perfect acoustic absorption by sub-
wavelength structures in the ventilation problem. While in the problem of reflection the mechanism con-
sists in critically coupling a single reso- nance independently of its nature, the problem of transmission
becomes more complicated and a degenerate resonator with symmetric and antisymmetric resonances
should be designed with both resonances critically coupled. The system analyzed in this work is made
by a panel with a periodic distribution of slits, the upper wall of which are loaded by Helmholtz Res-
onators. The propagation in the slit is highly dispersive due to the presence of the resonators, producing a
slow sound propagation before the resonance, and down shifting it to low frequencies. By controlling the
geometry of the resonator, the visco-thermal losses can be tuned in order to compensate the leakage of
the system and fulfill the critical coupling condition so activating the perfect absorption of sound. In the
case of transmission, a double slit is needed, one acting as symmetric and the other one as antisymmetric
resonators.

Keywords: Acoustic Metamaterials, Perfect absorption, Critical coupling, Degenerate resonators
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