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Tuesday 39

Acoustic and Elastic Metamaterials
GM1 Audimax, Building BA Chaired by B. Popa

15:00 Soda Cans Metamaterial: A Subwavelength-Scaled Phononic Crystal (in-
vited)
Fabrice Lemoult, Simon Yves, Nadege Kaina, Mathias Fink, Geoffroy
Lerosey

15:30 Anti-tetrachiral Lattices as Acoustic Metamaterials
Theodore P. Martin, Kristin Charipar, Matthew D. Guild, Charles A. Ro-
hde, Alberto Pique, Gregory J. Orris

15:50 Nonlinear Waves in a Lattice of Magnetic Dipoles
L. Salmerén-Contreras, N. Jiménez, V. J. Sanchez-Morcillo, L. M. Garcia-
Raffi, R. Pico, J. F. R. Archilla

16:10 Design and characterization of ultrasonic lenses based on generalized
Cantor sets
Sergio Castifieira-Ibafiez, Pilar Candelas, Jose Miguel Fuster, Daniel Tar-
razo-Serrano, Constanza Rubio

16:30 Nonlinear Waves in Layered Ilonic Crystals
Juan F. R. Archilla, Yuriy A. Kosevich, Yaroslav O. Zolotaryuk, Victor
Sanchez-Morcillo, Noé Jiménez, Luis M. Garcia-Raffi

Seismic Attenuation and Seismic Data Processing
Lecture Hall GM2 Radinger, Building BD Chaired by J. Gao and H. Li

15:00 Q Estimation from the Envelope Peak Instantaneous Frequency based on
Generalized Seismic Wavelet
Guowei Zhang, Jinghuai Gao

15:20 Anti-aliasing in Kirchhoff beam migration
Bangyu Wu, Hui Yang, Jinghuai Gao

15:40 Seismic Instantaneous Attributes Extraction and Applications to Reservoir
Characterization
Naihao Liu, Jinghuai Gao, Bo Zhang, Xiudi Jiang, Qian Wang

16:00 A robust and precise seismic dip estimation method based on instantaneous
phase
Xiaokai Wang, Wenchao Chen, Jinghuai Gao, Haixia Zhao, Changchun
Yang

16:20 The DAS coupling noise removal using alternating projection iteration with
united sparse transforms
Jianyou Chen, Wenchao Chen, Xiaokai Wang, Dawei Liu, Bangyu Wu
16:40 Random noise attenuation of seismic data using variational mode decom-

position and time-frequency peak filtering
Zhen Li, Jinghuai Gao



90 Structured Sessions

Nonlinear Waves in Layered Ionic Crystals

Juan ER. Archilla', Yuriy A. Kosevich?, Yaroslav O. Zolotaryuk?,
Victor Sanchez-Morcillo*, Noé Jiménez?, Luis M. Garcia-Raffi*

!Group of Nonlinear Physics, Departamento de Fisica Aplicada I, Universidad de
Sevilla, ETSII, Avda. Reina Mercedes s/n, 41012-Sevilla, Spain
2Semenov Institute of Chemical Physics, Russian Academy of Sciences, Kosygin
street 4, 119991 Moscow, Russia
¥Bogolyubov Institute for Theoretical Physics, National Academy of Sciences of
Ukraine vul. Metrologichna 14-B 03680 Kiev, Ukraine
“Instituto de Investigacién para la Gestién Integrada de las Zonas Costeras,
Universidad Politécnica de Valencia, C/.Paranimfo 1, 46730 Grao de Gandia, Spain

Tonic crystal force fields are dominated at intermediate distances by Coulomb interaction. Typical
layered structures like some silicates are composed of ions of the same sign, as for example, cations,
surrounded by layers of ions with opposite sign, i.e., negative. Short range forces are also predom-
inantly Coulomb repulsion between the nuclei screened by the ion electrons and Pauli repulsion.
Therefore, the in-layer interaction is repulsive and the interaction between the cation layer and the
sheets is a combination of electric attraction and short-range repulsion with a equilibrium distance.
The out-of-plane layers provide an on-site potential which breaks the translational invariance in the
plane with a periodic potential, which produces significant changes in the properties of propagation
of nonlinear waves. The finite potential barriers between sites allow for the movement of ions at high
energies. The different types of nonlinear waves that occur in the cation layers can be classified as
extended nonlinear waves, nanopterons, intrinsic localized modes, solitons and kinks or shock waves.
The latter have the property of transporting mass and charge, which allow for experimental measure-
ments of currents. The physical implications of the existence of these different waves are analyzed.
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