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Sept 2005- Researcherlaboratoire Navier, Ecole des Ponts ParisTech.
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Civil engineer in chief (since 2011).
Member of the MICMAC project (INRIA).

Habilitation Thesis defended on October 17, 2011.
Title: Mathematical and numerical study of some models in muliéssanula-
tion of materials.

Postdoc in Minneapolid/A ), participation in the thematic year “Mathematics
of Materials: multiple scales, disorders and singulasitieCollaboration with
Mitchell Luskin.

Ph.D. in applied mathemati@ERMICS laboratory (including a collaboration
with EDF, the French electricity supplier), defended on August 3DA2
Title: Molecular and multiscale methods for the numerical simoibedf materials.
Keywords:coupling of atomistic and continuum descriptions of mailstimolec-
ular dynamics, numerical analysis of algorithms for Haamilan dynamical sys-
tems.
SupervisorsClaude Le Bris (CERMICS) and Yvon Maday (University Paris 6)

Student at th&cole des Ponts ParisTech
First year: Engineer degree of the Ecole Nationale des Ponts et Clesissé
Second yearOne-year internship witseneral Electric (industrial project man-
agement within a team in charge of the design of new indusiréakers).
Third year: Master degree in numerical analysis and scientific comgy@EA
d’Analyse Numérique, University Paris 6).

Student at thecole Polytechnique(Paris). Engineer degree (1998).
Third year: Internship with the Theoretical Physics Dept. of CEA (3 ninant
under the direction of P. Bonche). Analysis and numerigaugation of a nu-
clear physics model ("Bubble-nuclei”). Best physics inwtip award of the
Ecole Polytechnique.



JOURNAL ARTICLES |

Finite-Temperature Quasicontinuumith E.B. Tadmor, W.K. Kim, L.M. Dupuy and R.E.
Miller).

A micro-macro parareal algorithm: application to singulgperturbed ordinary differ-
ential equationsarxiv preprint 1204.5926 and HAL 00691939 (with T. Lelié\and G.
Samaey).

Derivation of Langevin Dynamics in a nonzero BackgroundwFigeld, arxiv preprint
1203.3773 and HAL 00680278 (with M. Dobson, T. Lelievre &dstoltz).

Multiscale Finite Element approach for "weakly” random gnems and related issues
arxiv preprint 1111.1524 and HAL 00639349 (with C. Le Brigldh Thomines).

Rate of convergence of a two-scale expansion for some "wéakbchastic homoge-
nization problemsarxiv preprint 1110.5206 and HAL 00637493, Asymptotic Asés,
accepted for publication (with C. Le Bris and F. Thomines).

Asymptotic behaviour of Green functions of divergence foparators with periodic coef-
ficients Applied Mathematics Research Express, accepted forqatldn, arxiv preprint
1110.4767 and HAL 00637489 (with X. Blanc and A. Anantharajna

A numerical strategy for coarse-graining two-dimensioat@mistic models at finite tem-
perature: the membrane casarxiv preprint 1109.5978 and HAL 00627294, Computa-
tional Materials Science, accepted for publication (witiB¥anc).

Negative thermal conductivity of chains of rotors with medbal forcing Phys. Rev. E,
vol. 84 (6), 061108, 2011 (with A. lacobucci, S. Olla and QI&).

Symmetric parareal algorithms for Hamiltonian systeswomitted, arxiv preprint 1011.6222
(with X. Dai, C. Le Bris and Y. Maday).

Symplectic schemes for highly oscillatory Hamiltonianeys: the homogenization ap-
proach beyond the constant frequency ¢#8i\ Journal of Numerical Analysis, accepted
for publication (earlier extended version: arxiv prepio08.1030 and HAL 00524814)
(with M. Dobson and C. Le Bris).

Variance reduction in stochastic homogenization usingtlaatic variables Markov Pro-
cesses and Related Fields, vol. 18 (1), 31-66, 2012 (withl2h@& R. Costaouec and C.
Le Bris) (earlier versionht t p: / / cermi cs. enpc. fr/ ~l egol | / hdr/ FL24. pdf).
Effective dynamics using conditional expectatiddsnlinearity, vol. 23 (9), 2131-2163,
2010 (with T. Lelievre).

Symplectic schemes for highly oscillatory Hamiltonianeays with varying fast frequen-
cies C. R. Acad. Sci. Paris, Série |, vol. 348 (17-18), 10338,@910 (with M. Dobson
and C. Le Bris).

Integrators for highly oscillatory Hamiltonian systemsn &aomogenization approagch
Discrete and Continuous Dynamical Systems - B, vol. 13 (2};373, 2010 (with C. Le
Bris).

Finite-temperature coarse-graining of one-dimensionaldels: mathematical analysis
and computational approachgournal of Nonlinear Science, vol. 20 (2), 241-275, 2010
(with X. Blanc, C. Le Bris and C. Patz).

Variance reduction in stochastic homogenization: proataicept, using antithetic vari-
ables Boletin Soc. Esp. Mat. Apl., vol. 50, 9-27, 2010 (with R. @usuec and C. Le
Bris).



Thermal conductivity of the Toda lattice with conservativgse Journal of Statistical
Physics, vol. 140 (2), 336-348, 2010 (with A. lacobucci, 8a@nd G. Stoltz).

Beyond multiscale and mutiphysics: multimaths for modapting, Networks and Het-
erogeneous Media, vol. 5 (3), 423-460, 2010 (with X. Bland,€Bris and T. Lelievre).
Free energy calculations: An efficient adaptive biasingeptial methodJournal of Phys-
ical Chemistry B, vol. 114 (17), 5823-5830, 2010 (with B. Kson, T. Lelievre, G. Stoltz
and P. Fleurat-Lessard).

Approximation nurarique d’'une classe de pralshes en homé@geisation stochastique
(Numerical approximation of a class of problems in stocitasbmogenization)C. R.
Acad. Sci. Paris, Série |, vol. 348 (1-2), 99-103, 2010 l(vRt Costaouec and C. Le
Bris).

Non-ergodicity of Nas-Hoover dynamigsNonlinearity, vol. 22 (7), 1673-1694, 2009
(with M. Luskin and R. Moeckel).

Coupled Discrete and Continuum Approach to the BehavioraifaBt, Ninth Interna-
tional Conference on Computational Structures Techngboggeeding, Athenes (septem-
ber 2008) (with M. Hammoud, D. Duhamel and K. Sab).

Some improvements of the activation-relaxation technigathod for finding transition
pathways on potential energy surfacelurnal of Chemical Physics, vol. 130 (11),
114711, 2009 (with E. Cances, M.-C. Marinica, K. Minoukia@dad F. Willaime).

A temperature control technique for nonequilibrium molacwsimulation Journal of
Chemical Physics, vol. 128 (7), 074105, 2008 (with B. Leitmllen and E. Noorizadeh).
Some remarks on sampling methods in molecular dynar&8&IM Proceedings, vol.
22,217-233, 2008 (with T. Lelievre and G. Stoltz).

Dérivation de scBmas nurariques symplectiques pour des gysés hamiltoniens haute-
ment oscillants (derivation of symplectic numerical sceeffior highly oscillatory hamil-
tonian systems)C. R. Acad. Sci. Paris, Série |, vol. 344 (4), 277-282, 200ith C. Le
Bris).

Non-ergodicity of the N&sHoover thermostatted harmonic oscillatérchives for Ra-
tional Mechanics and Analysis, vol. 184 (3), 449-463, 20@#H M. Luskin and R.
Moeckel).

Theoretical and numerical comparison of some sampling austiior molecular dynam-
ics, Mathematical Modelling and Numerical Analysis, vol. 4),(251-389, 2007 (with
E. Cances and G. Stoltz).

Analysis of a prototypical multiscale method coupling aiim and continuum mechan-
ics: the convex casécta Mathematicae Applicatae Sinica, vol. 23 (2), 209;2@07
(with X. Blanc and C. Le Bris).

Analysis of a prototypical multiscale method coupling aiio and continuum mechan-
ics, Mathematical Modelling and Numerical Analysis, vol. 39,(497-826, 2005 (with
X. Blanc and C. Le Bris).

Long-time averaging for integrable Hamiltonian dynamidsimerische Mathematik, vol.
100 (2), 211-232, 2005 (with E. Cances, F. Castella, Phrt@ngE. Faou, C. Le Bris and
G. Turinici).

High-order averaging schemes with error bounds for therymaanical properties calcu-
lations by molecular dynamics simulatigr®urnal of Chemical Physics, vol. 121 (21),
10346-10355, 2004 (with E. Cances, F. Castella, Ph. Gnagi Faou, C. Le Bris and G.
Turinici).



e Numerical homogenization of nonlinear viscoplastic twamehsional polycrystaJ€om-
putational and Applied Mathematics, vol. 23 (2-3), 309-32H04.

e Designing reversible measure invariant algorithms withpbgations to molecular dy-
namics Journal of Chemical Physics, vol. 117 (23), 10452-104&022(with R. Mon-
neau).

| BOOK CHAPTERS |

¢ Introduction to numerical stochastic homogenization amglrelated computational chal-
lenges: some recent developmelsBao and Q. Du eds., Lecture Notes Series, Institute
for Mathematical Sciences, National University of Singapool. 22, 197-272, 2011
(with A. Anantharaman, R. Costaouec, C. Le Bris and F. Thes)in

e Some remarks on free energy and coarse-grainm@umerical Analysis and Multiscale
Computations, B. Engquist, O. Runborg, R. Tsai eds., Sprihgcture Notes in Compu-
tational Science and Engineering, vol. 82, Springer, 229-2012 (with T. Lelievre).

e Variance reduction in stochastic homogenization: the méghe of antithetic variablesn
Numerical Analysis and Multiscale Computations, B. Enggu. Runborg, R. Tsai eds.,
Springer Lecture Notes in Computational Science and Eeging, vol. 82, Springer, 47-
70, 2012 (with X. Blanc, R. Costaouec and C. Le Bris).

e Multiscale methods coupling atomistic and continuum mesa some examples of
mathematical analysjsn Analytical and Numerical Aspects of Partial DifferaaitEqua-
tions, E. Emmrich and P. Wittbold eds., de Gruyter (20093-295.

‘ EDITORIAL ACTIVITIES

Member of the Editorial Board of
e SIAM Multiscale Modeling and Simulation
e ESAIM Proc

Reviewer for projects submitted to the Agence Nationalead@dcherche, and for articles
submitted to AMRX, Archive for Rational Mechanics and Argly BIT, ESAIM Proc, IMA
Journal of Numerical Analysis, Journal of Chemical Physimurnal of Nonlinear Science,
Journal of Statistical Physics, Mathematical Modelling &umerical Analysis, Mathematical
Models and Methods in Applied Sciences, Nonlinearity, Rtey®, Proceedings of the Royal
Society A, SIAM Journals (Mathematical Analysis, Multisedodelling and Simulation, Nu-
merical Analysis, Scientific Computing), ...

| SUPERVISION |

| participated in or co-supervised the following Ph.D. ikes

e Mouhamad Hammoudvlodelization and numerical simulation of the coupling besw
discrete and continuous medjdefended on December 17, 2009; supervisor: D. Duha-
mel);

¢ Kimiya MinoukadehDeterministic and stochastic methods for molecular sirioig(de-
fended on November 24, 2010; supervisor: E. Cances);
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Ronan Costaouetjumerical methods for homogenization: application to ramdmedia
(defended on November 23, 2011; supervisor: C. Le Bris);

Florian ThominesMultiscale numerical approaches: Application to homogetion of
random materialgsince September 2009; supervisor: C. Le Bris).

TALKS |

CECAM workshop “Free energy calculations: from theory tplagations” (Paris, June
2012)

Workshop “Mathematics meets chemistry and physics” (Eyer March 2012)
American Physical Society March Meeting (Boston, March201

Workshop on “Mathematical theory and computational mesifodmultiscale problems”
(Singapore, January 2012)

Numerical analysis seminar, Texas A & M University (Collegfation, November 2011)
GdR CHANT workshop “Interactions EDP/probas: modelesdphilistes pour la simu-
lation moléculaire” (Grenoble, November 2011)

EMS School on Mathematics for Multiscale Phenomena (Beall®eland, October 2011)
Summer school of the Large Scale Initiative FUSION (Parept&mber 2011)
Workshop on “Mathematics in Materials Science” (Beijingp&mber 2011)
ENUMATH 2011 conference (Leicester, September 2011)

1lieme Congres “US National Congress of Computationathdaics” (Minneapolis,
July 2011)

ICIAM 2011 conference (Vancouver, July 2011)

AMS von Neumann symposium on “Multimodel and multialgomiticoupling for multi-
scale problems” (Snowbird, July 2011)

Workshop on “Coarse-graining of many body systems” (HeoaklJune 2011)
Workshop on “Ginzburg-Landau equations, Dislocationstdachogenization”(lle de Ré,
May 2011)

10ieme Colloque national en calcul des structures (Giday,2011)

Caltech ACM Seminar (Los Angeles, April 2011)

Workshop on “Stochastic multiscale methods” (Banff, Ma2€1i.1)

Internal seminar, Fraunhofer Institute (Kaiserslautibtarch 2011)

Seminar of the POEMS project-team (Paris, February 2011)

Conference of the Spanish Mathematics Society (Avila, fratyr2011)

Mini-workshop “Mathematical analysis for peridynamidSt{erwolfach, January 2011)
Workshop on “Random Media” (IPAM, January 2011)

Workshop “Multiscale simulation of heterogeneous matgtig.ouvain, January 2011)

Seminar “Sciences Numeériques pour la Mécanique” (Ecaat@le Paris, November
2010)

Conference “Large scale stochastic dynamics” (Oberwb|fAlmvember 2010)
Conference on Highly Oscillatory Problems (Cambridge tSaber 2010)

5



Dynamics Days Europe 2010 conference (Bristol, SeptembEd)2

Multiscale molecular modelling conference (Edinburghy 2010)

SIAM conference on Emerging topics in Dynamics Systems ddES(Barcelona, June
2010)

SIAM conference on Mathematical Aspects of Materials Smée(Philadelphia, May
2010)

Annual conference of the German Society of Mathematics (FyrMarch 2010)
Workshop “Highly oscillatory problems” (Saint-Malo, Jaany 2010)

Applied mathematics seminar, College de France (Decedthe009)

LN3M conference (Lyon, September 2009)

ICNAAM 2009 conference (Crete, September 2009)

Workshop “PDE and Materials” (Oberwolfach, September 2009

Cecam workshop on “Deterministic thermostats” (Lausaduaky, 2009)

10th US National Congress of Computational Mechanics (@blus, July 2009)
Second annual conference of the EPSRC network “Mathenhahieienges of molecular
dynamics” (Bath, July 2009)

Capstone conference (Warwick, June 2009)

Workshop “Computational multiscale methods” (Oberwdifagune 2009)

Workshop “Multiscale models in solids mechanics” (Oxfaidne 2009)

IMA Mathematics and Chemistry seminar and IMA conferencéMplecular simula-
tions: algorithms, analysis and applications” (Minneagday 2009)

EPFL weekly seminar (Lausanne, April 2009)

IMA Mathematics and Chemistry seminar (February 2009)

Zentrum Mathematik weekly seminar, Technische Univatsitinchen (December 2008)

Workshop “Interplay of Analysis and Probability in Physi¢®berwolfach, December
2008)

EDF LAMSID weekly seminar (Paris, November 2008)

IMA workshop “Development and analysis of multiscale meksigMinneapolis, Novem-
ber 2008, poster)

Minisymposium “Mathematical issues in multiscale matsrraodeling”, Fourth Interna-

tional Conference on Multiscale Materials Modeling (MMN8)O(Tallahassee, October
2008)

Max Planck Institute Oberseminar (Leipzig, July 2008)

Kolloquium der Arbeitsgruppe Modellierung, Numerik, @fentialgleichungen, Tech-
nische Universitat Berlin (July 2008)

Workshop “Free Energy Calculations” (Banff, June 2008)

Workshop “Gradient models and elasticity” (Warwick, Jui®)

Workshop “ITER: aspects plasmas et matériaux” (Paris, R238)

Minisymposium “Atomistic to Continuum Coupling Methodg f8olids”, SIAM Confer-
ence on Mathematical Aspects of Materials Science (PHjhde May 2008)

Applied mathematics department weekly seminar, Bonn Usitye(April 2008)

IMA summer program on Classical and Quantum approaches ileddlmr Modeling
(Minneapolis, July 2007)



SciCADE 2007 conference (Saint-Malo, July 2007)

Multiple time scale problems and foundation of Moleculamgnics workshop (Prince-
ton, May 2007)

8ieme Collogue National en Calcul des Structures (Gierss; RD07)

LAMI internal seminar (Montpellier, May 2007)

Applying Geometric Integrators workshop (Edinburgh, AgA07)

Highly Oscillating Problems program, Newton Institute gdaidge, April 2007)
Second Atomistic to Continuum Coupling Methods workshopsgtn, April 2007)

WIAS Institute weekly seminar (Berlin, December 2006)

Understanding Molecular Simulation workshop (Edinbutgayember 2006)

GdR CHANT workshop (Lyon, November 2006)

7th World Congress on Computational Mechanics (Los Angdigy 2006)

Networks and Heterogeneous Media launching workshop (i&aldune 2006)
Warwick University weekly seminar (June 2006)

Minisymposium “Molecular Dynamics”, Canum 2006 (Guidelai2006)

Aerospace Engineering and Mechanics department semimaventdity of Minnesota
(Minneapolis, April 2006)

Atomistic to Continuum Coupling Methods workshop (Albuoyee, March 2006)
Groupe de travail Méthodes Numériques (laboratoireuesd.ouis Lions, February 2006)
GdR CHANT workshop (Grenoble, January 2006)

Culminating workshop of the IPAM program “Bridging Time ahdngth Scales in Ma-
terials Science and Bio-Physics” (Lake Arrowhead, Decerdbe5)

Meshfree Methods for Partial Differential Equations wdrés (Bonn, September 2005)
Sandia National Laboratories internal seminar (Albuquerduly 2005)

“Foundations of Computational Mathematics” conferencan(&nder, July 2005)
Postdoc seminar of the University of Minnesota (Minneapalune 2005)

Dynamical Systems seminar of the University of MinnesotanfMapolis, May 2005)
IMA workshop on “Atomic motion to macroscopic models” (Mieapolis, April 2005)

Workshop Multiscale numerical methods for advanced materMultiMat european net-
work (Paris, March 2005)

Molekule im Rechner weekly seminar (FU Berlin, Decembed£0

conference “Molecular simulation: Algorithmic and Mathatical aspects” (Paris, De-
cember 2004)

IMA Materials seminar (Minneapolis, October 2004).

XXI International Congress of Theoretical and Applied Maclts (Warsaw, August
2004, poster)

Minisymposium “Introduction au CEMRACS 2004”, Canum 20@bgrnai, June 2004)

SIAM Conference on “Mathematical Aspects of Materials &ce® (Los Angeles, May
2004, poster).

Cecam workshop on “Accelerating Dynamical Simulations/dh, March 2004)

Workshop on Discrete Atomistic Models and Their Continuumits (Berlin, December
2003)



e Workshop on Structural Dynamical Systems (Bari, June 2003)

e CECAM workshop “Reactive classical potentials versus tdybmethods” (Lyon, June
2003)

e 2nd Symposium on Computational Modeling of Multi-Scale iimaena (Petropolis, Au-
gust 2002)

e Canum 2002 (Biarritz, May 2002)

CONFERENCE ORGANIZATION ‘

e Workshop on “Simulation of hybrid dynamical systems andligppons to molecular
dynamics” (Paris, September 2010), organized with E. FadLelievre and G. Stoltz.

e Mini-symposium “Arlequin, FE2 and other embedded domaieshods for multimodel
and multiscale mechanical problems: advances, analysasoamputation of challenging
fine scales applications” (4th European Congress on Coripuodéh Mechanics, Paris,
May 2010), organized with H. Ben Dhia, F. Feyel and V. Kougoea.

e Mini-symposium on “Numerical methods and their applicaian molecular simulation”
(ICNAAM 2009 conference, Crete, September 2009), orgahizieh E. Cances.

e Mini-symposium on “Multimodel and Multiscale Approaches$olid Mechanics: Al-
gorithms and Applications Advances” (10th US National Qaisg on Computational
Mechanics, Columbus, Ohio, July 2009), organized with H Béia.

e Workshop “Numerical methods in molecular simulation” (HIBonn, April 2008), or-
ganized with T. Lelievre, M. Rousset and G. Stoltz.

e Mini-symposium on “Molecular dynamics” (SciCADE 2007 cerénce, Saint-Malo,
July 2007), organized with E. Darve.

TEACHING ACTIVITIES ‘

since Graduate course on “Multiscale problems: theoretical anderical aspects”
jan. 2009 at University Paris 6 (24h): atomistic to continuum modwgjlicomplex fluids,
homogenization.

since M.Sc. course on “Mathematics of multiscale models” at ENBGh( for

march 2007  second-year students at ENPC): algorithms for Hamiltodiaramics, math-
ematical and numerical analysis of heat and wave equationsex and non-
convex optimization, multi-scale modelling.

since B.S. course on analysis at ENPC (since 2005, 35h for first-yealents at
sept. 2002 ENPC): Banach and Hilbert spaces, Lebesgue integraljldistyins, solving
the Poisson problem, Fourier transformation.



