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Education
15/12/2005 : Habilitation thesis in Mathematics (Univ. Paul Sabatier Toulouse 3).

Title : Nonlinear Waves in Discrete Media.
Examinators : Y. Brenier, C. Jones, A.Mielke (referees), G. Iooss,
S. Aubry, A. Bendali, E. Lombardi, M. Peyrard, J-M Roquejoffre.

1996-99 : PhD in Mathematics, University of Nice. Title : Internal Travelling
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Advisor : Gérard Iooss. Examinators : A.Mielke, J-C.Saut (referees),
K.Kirchgässner, F.Dias, O.Guès.

1994-96 : DEA and Mâıtrise (equivalent to M.Sc.), University of Nice,
Turbulence and Dynamical Systems, Mathematical Engineering.

Employment

09/2008-present : Professor, Grenoble INP - Ensimag.
On leave at INRIA : 09/2012-08/2014.

02/2001-08/2008 : Mâıtre de Conférences (associate professor), INSA de Toulouse.
09/2000-01/2001 : Postdoctoral research fellow, Mathematics Institute, University of

Warwick (UK). Advisor : R.S. MacKay.
Funding : european research training network LOCNET.
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Scientific responsibilities

01/2011-01/2014 : Head of the department Models and Deterministic Algorithms
at Laboratoire Jean Kuntzmann.

2004-2007 Principal investigator of the project Nonlinear localisation and application to
the physics of biological molecules. Joint CNRS research project
Toulouse university (applied math lab) / ENS Lyon (physics lab),
ACI New Interfaces of Mathematics.

2002-2004 : European research training network LOCNET : Localisation by Nonlinearity

and Spatial Discreteness in Crystals, Biomolecules and Josephson Arrays.

Coordinator of the Toulouse team.

Research activity

Research Interests

– Dynamical systems in finite and infinite dimensions, in particular nonlinear os-
cillator networks (lattices). Bifurcation phenomena, localized waves (breathers,
solitons).

– Nonlinear problems in Mechanics : waves in granular crystals, internal waves
in stratified fluids.

– Mathematical modelling in biology : localized waves in large molecules (DNA,
actin).
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Dieudonné, University of Nice, May 1998. Poster presentation.
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– GDR Équations d’Amplitudes et Propriétés Qualitatives, Garchy, April 2000.

– CMI Symposium and EuroWorkshop on Hamiltonian Systems, ICMS (Edin-
burgh), May 2001. Invited speaker.

– EU-US workshop on discrete breathers, FORTH Campus (Heraklion), June
2001.

– MIR@W day on Discrete Breathers, Math. Institute, University of Warwick,
November 2001.

– Workshop Dynamical System Methods in Fluid Mechanics, Oberwolfach, July
2002. Poster presentation.

– Workshop Invasion phenomena in biology and ecology, IHP, Paris, November
2002. Poster presentation.

– NATO Advanced Research Workshop Intrinsic Localized Modes and Discrete

Breathers in Nonlinear Lattices, Erice (Sicily), July 2003. Poster presentation.

– Workshop Discrete atomistic models and their continuum limit, Weierstrass-
Institut für Angewandte Analysis und Stochastik, Berlin, December 2003. In-
vited speaker.

– Workshop Dynamics and patterns : at the interface between mathematics, me-

chanics and nonlinear physics, Lab. Dieudonné, University of Nice, June 2004.
Invited speaker.

– Workshop Energy localization : from small polyatomic molecules to large

biomolecules, CECAM, Ecole Normale Supérieure de Lyon, September 2004.

– Workshop Nonlinear excitations : theory and experiments, University of Sevilla,
March 2005.

– Workshop Nonlinear Physics: Condensed Matter, Dynamical Systems and Bio-

physics, IHP, Paris, May 2005. Poster presentation.

– Workshop FPU+50 : Nonlinear waves 50 years after Fermi-Pasta-Ulam, INSA
de Rouen, June 2005.

– Workshop Dynamical Problems in Mathematical Materials Science, ICMS (Ed-
inburgh), July 2005. Invited speaker.

– Workshop Nonlinear dynamics of acoustic modes in finite lattices : localiza-

tion, equipartition, transport, Max-Planck Institute, Dresden, December 2006.
Invited speaker.

– Workshop Hamiltonian lattice dynamical systems, Lorentz center, Leiden, Oc-
tober 2007. Invited speaker.

– Workshop Coherence and persistence in nonlinear waves, University of Nice,
January 2009.

– GDR Modélisation, Asymptotique, Dynamique non-linéaire, Grenoble, March
2009.

– Workshop Localized Excitations in Nonlinear Complex Systems, Sevilla univer-
sity, July 2009.

– 8th AIMS conference on dynamical systems, differential equations and applica-

tions, Dresden university, May 2010.
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– Workshop Nonlinear waves and solitons in lattices, ICMS, Edinburgh, April
2011. Invited speaker.

– SIAM Conference on Applications of Dynamical Systems, session nonlinear

phenomena in granular chains, Snowbird (USA), May 2011.

– Euromech ColloquiumNonsmooth contact and impact laws in mechanics, Greno-
ble, July 2011.

– SIAMConference on Nonlinear Waves and Coherent Structures, session Strongly

nonlinear lattices and granular crystals, Seattle, June 2012.

– SIAM Conference on Mathematical Aspects of Materials Sciences, session Non-

linear Lattice Dynamics, Philadelphia, June 2013.

– 4th Canadian Conference on Nonlinear Solid Mechanics (CanCNSM2013), ses-
sion Mechanics of granular media, Montreal, July 2013.

– James H. Belfer Memorial Symposium Nonlinear Wave Phenomena, TECH-
NION - Israel Institute of Technology, Haifa, January 2014. Keynote speaker.

Visiting researcher

– University of Stuttgart, Math. Institut A, 7-18 Dec. 1998. Seminar.

– University of Warwick, Math. Institute, 9-15 May 2001. Seminar.

– Centre Emile Borel, IHP, Paris, 9 Sep.-15 Dec. 2002. Program Dynamics of

reactive fronts.

– Lab. Léon Brillouin, CEA Saclay (Commissariat à l’Energie Atomique), 15
March-31 July 2004.

– Imperial College (London), Math. department, 13 Nov. - 15 Dec. 2006. Semi-
nar.

– Max Planck Institut (Dresden), 13-27 Aug. 2007. Advanced study group :
Localizing energy through nonlinearity, discreteness and disorder. Seminar.

– University of Warwick, Math. Institute, 03-14 Sept. 2007.

– McMaster University, 25 Feb.-03 March 2013. Grant from the French Em-
bassy in Canada. Seminar (AIMS laboratory) and Colloquium (department of
Mathematics and Statistics).

Seminars

Centre de Math. Appli. - École Polytechnique (Nov. 99), Lab. d’Analyse
Numérique et EDP - Univ. Paris-Sud (Jan. 00), Lab. d’Hydrodynamique - École
Polytechnique (Jan. 00), Lab. de Modélisation en Mécanique - Univ. Paris 6 (Apr.
00), Lab. de Math. - Univ. Blaise Pascal - Clermont-Ferrand (June 00), Lab.
de Math. Appli. - Univ. Lyon 1 (June 00), Math. Institute - Univ. Warwick
(Oct. 00), Journée Mathématique - Institut de Math. - Toulouse (Oct. 01), Lab.
de Math. Appli. - Univ. Lyon 1 (May 02), Ecole Nat. Aviation Civile (Nov.
03), Centre de Physique Théorique - CNRS Luminy - Marseille (Jan. 04), Math.
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Department - Univ. Heriot Watt - Edinburgh (July 05), IRMA - Univ. Louis
Pasteur - Strasbourg (Feb. 06), Lab. de Math. Jean Leray - Univ. Nantes (Apr.
06), Lab. de Math. - Univ. Savoie (Oct. 06), CERMICS - ENPC (Nov. 06), Lab.
de Math. - Univ. Orléans (Nov. 06), Renc. Niçoises de Mécanique des Fluides -
Institut Non Linéaire de Nice (Dec. 06), Institut Camille Jordan - Univ. Lyon 1
(March 07), Lab. de Math. - Univ. Pau (June 07), Lab. J. Kuntzmann - Univ.
Grenoble (Fev. 08), Lab. J.-A. Dieudonné - Univ. Nice (Apr. 08), Centre de
Physique Théorique - Fac. Sci. Luminy - Marseille (Apr. 08), Ecole d’été du non
linéaire - Peyresq (Aug. 09), Summer school Nonsmooth Contact and Impact Me-

chanics - Aussois (Sept. 12), Colloquium Math. Dept. - Univ. Saarbrücken (Oct.
13), GDR Dynolin - ENSAM Lille (Oct. 13), LPMMC - Grenoble (Nov. 13).

PhD thesis supervised

– Yannick Sire (applied math lab., Toulouse univ., 2002-05), Propagating solu-

tions in Hamiltonian lattices and reaction diffusion systems. Co-advisor J.-M.
Roquejoffre.

– Cynthia Ferreira (applied math lab., Toulouse univ., 2005-09), Nonlinear dy-

namics of actin and DNA filaments.

– Marion Lebellego (applied math lab., Toulouse univ., 2008-11), Nonlinear waves
in discrete models of earthquake faults. Co-advisor E. Lombardi.

– Samuel Martin (applied math lab., Grenoble univ., 2009-12), Analysis of multi-

agent dynamical systems. Co-advisor A. Girard.

– Amin Bensassi (applied math lab., Grenoble univ., 2009-13), Analysis and con-

trol of polynomial dynamical systems. Co-advisor A. Girard.

– Jose-Eduardo Morales (INRIA and applied math lab., Grenoble univ., starting
Nov. 2013), Waves in excitable lattice dynamical systems, Co-advisor A. Ton-
nelier.

Grants

- Project Nonlinear localisation and application to the physics of biological molecules

(CNRS, Toulouse univ., ENS Lyon) : 43 KEur (2004-07).

- CNRS grants (Jean Kuntzmann Laboratory, Grenoble) :
4 KEur (2009), 4 KEur (2010), 2 KEur (2013).

- Rhône-Alpes regional grant : project Nonlinear waves in granular systems

(IXXI Complex Systems Institute) : 5 KEur (2013-14).

- Contract with Docea Power company, 15 KEur (2011-12), Dimension reduction
for RC network models.

Teaching activity

University of Nice (France), 1996-1999.

Teaching assistant in Mathematics (undergraduate students), 192 hours.

7



École Polytechnique (Palaiseau, France), 1999-2000.

Teaching assistant in experimental fluid dynamics (undergraduate students),
112 hours.

University of Warwick (UK), 2000-2001.

M.Sc. course (Mathematics) jointly with R.S. MacKay : Coherent Structures,
10 hours.

INSA (school of engineering), Toulouse (France), 2001-08
(192 teaching hours per year).

– Undergraduate teaching (INSA) : 2nd year students (example class), continuous
learning program (courses, e-learning).

– Undergraduate teaching at Univ. Paul Sabatier, department of Mechanics (li-
cence de Mécanique). Mathematical methods in Mechanics (example class), 30
hours per year (2001-2003).

– Research projects for 5th year students, Mathematics department (INSA) :
coordinator (2001-2003), project supervision.

– Postgraduate course Instability phenomena, 5th year students, Mathematics
department (INSA), 20 hours per year (2001-2003).

– M.Sc. course (Applied Mathematics) : Local bifurcations and applications to

Mechanics, 2003-2005. 28 hours per year.

Grenoble INP - Ensimag, 2008-present.
(192 teaching hours per year, with lectures and example classes).

- Partial differential equations and finite difference schemes

- Numerical methods (linear and nonlinear systems of equations, interpolation,
optimization, integration of ODE)

- Linear algebra

- Dynamical systems

Administrative activities

- Departmental Tenure Committee, applied mathematics, INSA Toulouse (Commis-
sion de spécialistes, section 26). Member 2003-08.

- Conseil de l’Institut de Mathématiques de Toulouse. Member 2004-2007.

- International relations (exchange students) : person in charge at the Mathematics
department, INSA Toulouse, 2005-08.

- Education and student life committee, Ensimag (2009-2010).

- Scientific committee, research group Labex PERSYVAL-lab (Grenoble), action SIM
(modeling and simulation), 2012-present.
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Conference organisation

Member of the scientific and organising committee in the Rencontres du Non-Linéaire,
Institut Henri Poincaré, Paris (March 05, 06).

Member of the scientific and organising committee of the summer school Ecole de

Physique Non-Linéaire de Peyresq, Peyresq (France), 26 June -03 July 05, 18-25
Sept. 06, 16-23 Sept. 07.

Organizer of the minisymposium Lattice dynamical systems at the conference Equad-
iff 2007 (Vienna, 5-11 Aug. 07).

Co-organizer (with D. Pelinovsky, Z. Rapti, G. Schneider) of the workshop Lattice

Differential Equations, Mathematisches Forschungsinstitut Oberwolfach (15-21 Sept.
2013).

Scientific reports

- Evaluation of research projects or workshop proposals : International Centre for
Mathematical Sciences, Edinburgh (2006), Israel Science Foundation (2012), French
National Research Agency (2013), Chilean National Commission for Scientific and
Technological Research (2013).

- External referee for PhD thesis : L. Loukitch (INSA Rouen, 2006), M. Fraisse (univ.
Toulouse, 2011).

- Referee for scientific journals :

Applicable Analysis, Commun. Math. Phys., Commun. Nonlinear Sci. Numer.
Simul., C. R. Acad. Sci. Paris Série I, Discrete and Continuous Dynamical Systems
séries B et S, Dynamical Systems, Int. J. Bifurcation and Chaos, Int. J. Modern
Physics B, J. Complexity, J. Dynamics Diff. Eq., J. Nonlinear Sci., Nonlinearity,
Phil. Trans. Roy. Soc. Lond. A, Physica D, Physics Letters A, Physics Reports,
Potential Analysis, SIAM Journal on Mathematical Analysis, ZAMP.
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