CFA 2018 - Le Havre

w

CFA’18 LE HAVRE = 23-27 avril 2018
14eme Congres Francais d’Acoustique

CFATB|

HAVRE

Dissipative dark solitons in acoustic waveguides loaded with an array
of side holes

J. Zhang?, V. Romero-Garcia?, G. Theocharis®, O. Richoux®, V. Achilleos? et D. J.

Frantzeskakis®
LAUM, UMR 6613 CNRS, Av. Olivier Messiaen, 72085 Le Mans, France
"LAUM - UMR CNRS 6613, Avenue Olivier Messiaen, 72085 Le Mans, France

‘LAUM, Le Mans Université, Avenue O. Messiean, 72085 Le Mans, France

dLe Mans Université, LAUM, Av. Olivier Messiaen, 72085 Le Mans cedex 9, Franc, 72085 Le Mans,
France
*Department of Physics, National and Kapodistrian University of Athens, Panepistimiopolis, Zografos,
15784 Athens, Gréce
zhangjiangy10607 @ gmail.com

1513



CFA 2018 - Le Havre

In this work, we study analytically and numerically solitons in an one-dimensional (1D) weakly lossy nonlinear acoustic
metamaterial, composed of a waveguide periodically loaded by side holes. Based on the transmission line approach,
we develop a lossy nonlinear dispersive lattice model which, in the continuum approximation, leads to a nonlinear,
dispersive and dissipative wave equation. Applying the multiple scales perturbation method, we derive an effective
lossy defocusing nonlinear Schrodinger equation which supports dark soliton solutions. Using these solutions we
obtain approximate analytical envelope dark solitons of the lattice model under conditions based on the relationship
between dispersion and nonlinearity. We perform direct simulations to study the dissipation-induced dynamics of the
dark solitons. The limits of the three relevant parameters, i.e., nonlinear, dispersion and dissipation lengths, playing a
role in the generation of the dark soliton are discussed in this work. Our results provide opportunity for the development
of new acoustic metamaterials combined simultaneously with dissipative, dispersive and nonlinear effects.
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