NoLineal 2016. Book of abstracts. Contents. ix
Contents

Sponsors iii

Preface \

Contributors vii

In Memoriam: Antonio Castellanos Mata xiii

PLENARY TALKS 1

The folding of a small protein 3
Cruzeiro, Leonor

Simplifying canard theory with piecewise-linear systems. Applications to neuronal dynamics 4
Desroches, Mathieu

Dynamical regulation in living systems 5
Garcia-Ojalvo, Jordi

Droplet formation in living cells 6
Jiilicher, Frank

Complexity in discrete-time population models: other bifurcation diagrams are possible 7
Liz, Eduardo

Shepherding intrinsic localized modes in microscopic and macroscopic nonlinear lattices 8
Sievers, Al J.

From macrosurf (hydrodynamics) to nanosurf (electron transfer in crystals): a common line of

nonlinear thinking with useful consequences 9

Velarde, Manuel G.

Gravitational waves as nonlinear waves 11
Villatoro, Francisco R.

ORAL COMMUNICATIONS 13

Part 1. THEORY AND COMPUTATION 15

On difference equations with predermined forbidden sets 17
Balibrea Gallego, Francisco

When chaos meets hyperchaos: a Computer-assisted proof 18
Barrio, Roberto

Using Extreme Learning Machines to cluster supervised data before classification 19
Becerra-Alonso, David

On autonomous and non-autonomous discrete versions of the Goodwin’s model 20
Caballero, M.Victoria

Analytic integrability of some degenerate centers 21
Checa, Isabel

Analysis of the Hopf-zero bifurcation and their degenerations in a quasi-Lorenz system. 22
Dominguez, Cinta

Saddle-node bifurcation of canard solutions in planar piecewise linear systems 23
Fernandez-Garcia, Soledad

Normal forms for a class of tridimensional vector fields with free-divergence in its first component. 24
Fuentes, Natalia

Potential singularities for the Navier-Stokes equations 25
Gutiérrez-Santacreu, Juan Vicente

Discrete and Continuous Lagrangian Descriptors for Hamiltonian systems. 26

Lopesino, Carlos



X NoLineal 2016. Book of abstracts. Contents.

Complexity of non linear robust design problems in control. Randomized Algorithms Approach
Luque, Amalia
Exponential stability for nonautonomous functional differential equations with state dependent
delay. Applications to neural networks.
Maroto, Ismael

Pullback attractor for a non-classical and non-autonomous diffusion equation containing infinite
delay
Marquez-Duran, Antonio
Feedback stabilization fo a predator-prey model by using switched systems
Pérez, Carmen

Following top-down and bottom-up approaches to discretize non-linear stochastic diffusion
equations
Torre, Jaime de la

Analysis of kinetic and macroscopic models of pursuit-evasion dynamics
Urrutia, Luis

Boundary equilibrium bifurcations leading to limit cycles in piecewise linear systems
Vela, Elisabet

Pseudo almost periodic solution for Nicholson’s blowflies model with patch structure and linear
harvesting terms
Yazgan, Ramazan

Part 2. BIOLOGY, FLUIDS, COSMOLOGY AND THE ENVIRONMENT

Arctic circulation from a Lagrangian perspective
Balibrea-Iniesta, Francisco

Protracted metronomic therapies to target low-grade glioma malignant transformation
Henares-Molina, Araceli

Mathematical Modeling of the Emergence of Drug Resistance via Nonlinear and Nonlocal Exchange
Calvo, Gabriel E.

Computation of capillary-gravity generalized solitary waves
Durén, Angel

On stochastic second order Korteweg - de Vries type equations
Karczewska, Anna

Control of bursting synchronization in Central Pattern Generators
Lozano, Alvaro

Simulating Supermassive Black Holes in Coherent Nonlinear Systems
Michinel, Humberto

Brain tumors: Textural heterogeneity as predictor of survival in Glioblastoma
Molina, David

Dynamical mechanism of antifreeze proteins to prevent ice growth
Morawetz, Klaus

Formation of brine channels in sea-ice as habitat for micro-algae
Morawetz, Klaus

Nonlinear Dark Matter Waves
Paredes, Angel
On the role of Oscillations and Phases in Neural Communication
Pérez, Alberto
Reduced Basis method for a bifurcation in a Rayleigh-Bénard convection problem at low aspect ratio
Pla, Francisco
Statistical physics of active ionic channels
Ramirez-Piscina, Laureano

Takens-Bogdanov bifurcations and resonances of periodic orbits in the Lorenz system
Rodriguez-Luis, Alejandro J.

27

28

29

30

31

32

33

34

35

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51



NoLineal 2016. Book of abstracts. Contents. xi

Adiabatic invariants of second order Korteweg - de Vries type equation 52
Rozmej, Piotr

Investigating Hilbert frequency dynamics and synchronisation in climate data 53
Zappala, Dario

Part 3. OPTICS AND BOSE-EINSTEIN CONDENSATES 55

Nonlinear Raman scattering techniques 57
Cantarero, Andrés

Vortex Rings in Bose-Einstein Condensates 58
Carretero-Gonzalez, Ricardo

Solitary waves in the NonLinear Dirac Equation 59
Cuevas-Maraver, Jests

Analysis of the soliton solutions in a parity-time-symmetric triple-core waveguide 60
Feijoo, David

Creation of stable three-dimensional solitons and vortices: New perspectives 61
Malomed, Boris A.

Kink-Antikink Collisions in the Kryuchkov-Kukhar’ Equation 62
Martin-Vergara, Francisca

Solitons and vortices in Bose-Einstein condensates with finite-range interaction 63
Salasnich, Luca

Part 4. CRYSTALS, METAMATERIALS AND OTHER CONDENSED MATTER 65

Multiple lattice kinks in a cation lattice 67
Archilla, Juan E R.

Discrete breathers in crystals: energy localization and transport 68
Dmitriev, Sergey V.

Heterogeneous catalysis driven by localized anharmonic vibrations 69
Dubinko, Vladimir I.

A class of nonlinear complex elastic media in the vicinity of an equilibrium state behaving as

acoustic metamaterials 70

Grekova, Elena E

Spatially localized modes in anharmonic lattices without gaps in phonon spectrum 71
Hizhnyakov, Vladimir

Quasiperiodic Intermittency in a Surface Reaction Model 72
Jiménez-Morales, Francisco

Discrete breathers in metals and ordered alloys 73
Korznikova, Elena A.

Ultradiscrete supersonic electron polarons in nonlinear molecular chains with realistic interatomic

potentials and electron-phonon interaction 74

Kosevich, Yuriy A.

Second harmonic generation in a chain of magnetic pendulums 75
Mehrem, Ahmed

Dynamics of homogeneous and inhomogeneous nonlinear lattices formed by repelling magnets 76
Moler6n, Miguel

The Geometry of Transition State Theory 77
Revuelta, Fabio

Effect of cohesion on sound propagation in disordered powder packings 78
Ruiz-Botello, Francisco

Transport properties of quodons 79
Russell, E Michael

Acoustic gap solitons in layered media 80

Salmeroén-Contreras, Luis J.



xii NoLineal 2016. Book of abstracts. Contents.

Peculiarity of propagating self-sustained annealing of radiation-induced interstitial loops
Selyshchey, Pavel A.

Embedded solitons in the asymmetric array of Josephson junctions
Zolotaryuk, Yaroslav

POSTERS

On Discontinuous Piecewise Linear Models for Memristor Oscillators
Amador, Andrés

Using the small alignment index chaos indicator to characterize the phase space of LINC-LiCN

molecular system
Benitez, Pedro

Mapping the online communication patterns of political conversations
Borondo, Javier

Impulse-induced optimum signal amplification in scale-free networks
Chacoén, Ricardo

On the TS-Bifurcation in R3
Cristiano, Rony
Analysis of coherent cavitation in the liquid of light
Feijoo, David
Simulation of Antiphase Dynamics in Lasers with Cellular Automata. A Work in Progress
Guisado, José Luis

Nonlinear Mathieu equation in particle accelerator physics
Lagniel, Jean-Michel

Fractional diffusion equations modeling chemotaxis
Nieto, Juanjo

Stable nonlinear vortices in self-focusing Kerr media with nonlinear absorption
Porras, Miguel A.

Two-component vortex solitons in photonic crystal fibres
Salgueiro, José R.

Self-accelerating solution of NLS with parabolic potential
Yuce, Cem

SUBJECT INDEX

SCHEDULE

81

82

83
85

86

87

88

89

90

91

92

93

94

95

96

97

103



