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Researcher (ISFP), Inria, Palaiseau, France

Member of Inria team POEMS
Teaching at ENSTA Paris

Research Associate, University of Bath, Bath, UK.
Funded by ESPRC project “At the interface between semiclassical analysis and numerical analysis of
wave propagation problems” of Euan Spence.

PhD in applied mathematics, Sorbonne Université, Paris, France.

Supervisors: Xavier Claeys et Frédéric Nataf

Title of thesis: Schwarz methods and boundary integral equations

Inria — project team ALPINES — Laboratoire Jacques-Louis Lions

Referees: Xavier Antoine (Université de Lorraine) et Timo Becke (University College London)

Members of the jury:
Xavier Antoine Université de Lorraine Referee
Timo Betcke University College London  Referee
Stéphanie Chaillat-Loseille CNRS Examiner
Xavier Claeys Sorbonne Université Supervisor
Frédéric Hecht Sorbonne Université Committee President
Frédéric Nataf CNRS Supervisor

Master Mathematics of Modelling, Sorbonne Université, Paris, France
Numerical analysis and partial differential equations.

Engineering School, Ecole Nationale des Ponts et Chaussées, Champs-sur-Marne, France
Applied mathematics and computer science

Master’s internship, Inria — project team ALPINES — Laboratoire Jacques-Louis Lions, Paris, France
Study of domain decomposition methods applied to boundary integral equations, with Xavier Claeys
and Frédéric Nataf

Internship, Inria — équipe-projet AIRSEA — Laboratoire Jean Kuntzmann, Paris, France
Analysis of the coastline discretization in global ocean models, with Eric Blayo and Florian Lemarié

Internship, EDF R&D — Laboratoire Saint Venant, Chatou, France
Numerical analysis of wave simulation using several models (Navier—Stokes ALE, potential...), with
Michel Benoit and Sébastien Boyaval

Internship, Universita degli Studi di Roma “Tor Vergata”, Roma, Italia
Numerical study of gate motion induced by waves and energy extraction, with Paolo Sammarco.


mailto:pierre.marchand@inria.fr
https://pmarchand.pages.math.cnrs.fr/

3 Publications

Preprints

* Antonin Boisneault, Marcella Bonazzoli, Xavier Claeys, and Pierre Marchand. Discrete FEM-BEM coupling
with the Generalized Optimized Schwarz Method. working paper or preprint, January 2026. URL: https:
//hal.science/hal-05477016.

¢ Antonin Boisneault, Marcella Bonazzoli, Xavier Claeys, and Pierre Marchand. Spurious resonances for sub-
structured FEM-BEM coupling. working paper or preprint, December 2025. URL: https://hal.science/hal-
05352968.

* Victorita Dolean, Pierre Marchand, Axel Modave, and Timothée Raynaud. Preconditioning of GMRES for
Helmholtz problems with quasimodes. working paper or preprint, November 2025. URL: https://hal.science/
hal-05352986.

¢ Luiz Faria, Pierre Marchand, and Hadrien Montanelli. Convergence rates of curved boundary element methods
for the 3D Laplace and Helmholtz equations. working paper or preprint, July 2025. URL: https://hal.science/
hal-05200671.

* Victorita Dolean, Pierre Marchand, Axel Modave, and Timothée Raynaud. Convergence analysis of GMRES
applied to Helmholtz problems near resonances. working paper or preprint, May 2025. URL: https://hal.
science/hal-05078654.

Journal publications

 Pierre Marchand, Pierre-Henri Tournier, and Pierre Jolivet. Htool-DDM: A C++ library for parallel solvers
and compressed linear systems. Journal of Open Source Software, 11(118):9279, February 2026. URL.: https:
//hal.science/hal-05516799, doi:10.21105/j0ss.09279.

 Jeffrey Galkowski, Pierre Marchand, Jian Wang, and Maciej Zworski. The scattering phase: seen at last.
SIAM Journal on Applied Mathematics, 84(1):246-261, February 2024. URL: https://inria.hal.science/hal-
03820689, doi:10.1137/23M1547147.

* Jeffrey Galkowski, Pierre Marchand, and Euan A. Spence. High-frequency estimates on boundary integral
operators for the Helmholtz exterior Neumann problem. Integral Equations and Operator Theory, October
2022. URL: https://inria.hal.science/hal-038104 14, doi:10.1007/s00020-022-02715-2.

e Pierre Marchand, Jeffrey Galkowski, Alastair Spence, and Euan A. Spence. Applying GMRES to
the Helmholtz equation with strong trapping: how does the number of iterations depend on the fre-
quency? Advances in Computational Mathematics, June 2022. URL: https://inria.hal.science/hal-03810288,
doi:10.1007/s10444-022-09931-9.

¢ Jeffrey Galkowski, Pierre Marchand, and Euan A. Spence. Eigenvalues of the truncated Helmholtz solution
operator under strong trapping. SIAM Journal on Mathematical Analysis, January 2021. URL: https://hal.
science/hal-03114612, doi:10.1137/21M1399658.

* Pierre Marchand, Xavier Claeys, Pierre Jolivet, Frédéric Nataf, and Pierre-Henri Tournier. Two-level
preconditioning for h-version boundary element approximation of hypersingular operator with Ge-
nEO. Numerische Mathematik, 146:597-628, September 2020. URL: https://hal.science/hal-02188771,
doi:10.1007/s00211-020-01149-5.

» Xavier Claeys and Pierre Marchand. Boundary integral multi-trace formulations and Optimised Schwarz Meth-
ods. Computers & Mathematics with Applications, June 2020. URL: https://inria.hal.science/hal-01921113,
doi:10.1016/j.camwa.2020.01.016.
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Conference papers

¢ Antonin Boisneault, Marcella Bonazzoli, Xavier Claeys, and Pierre Marchand. Substructuring based
FEM-BEM coupling for Helmholtz problems. In Proceedings of The 16th International Conference on Mathe-
matical and Numerical Aspects of Wave Propagation. Berlin, Germany, June 2024. URL: https://hal.science/
hal-04701091, doi:10.17617/3.MBE4AA.

* Ibtihel Ben Gharbia, Marcella Bonazzoli, Xavier Claeys, Pierre Marchand, and Pierre-Henri Tournier. Fast
solution of boundary integral equations for elasticity around a crack network: a comparative study. In ESAIM:
ProcS, CEMRACS 2016 - Numerical challenges in parallel scientific computing, volume 63 of ESAIM: ProcS,
CEMRACS 2016 - Numerical challenges in parallel scientific computing, 135-151. Luminy, Marseille,
France, July 2016. URL.: https://inria.hal.science/hal-01644518, doi:10.1051/proc/201863135.

These

* Pierre Marchand. Schwarz methods and boundary integral equations. Theses, Sorbonne Université, January
2020. URL: https://hal.science/tel-02922455.

Application-oriented publications

* Caroline Pascal, Pierre Marchand, Alexandre Chapoutot, and Olivier Doaré. Automated far-field sound field
estimation combining robotized acoustic measurements and the boundary elements method. Acta Acustica,
February 2026. URL: https://hal.science/hal-04601337, doi:10.1051/aacus/2026017.

¢ Caroline Pascal, Pierre Marchand, Alexandre Chapoutot, and Olivier Doaré. Far-field sound field estimation
using robotized measurements and the boundary elements method. In Inter-Noise 2024 : the 53rd International
Congress and Exposition on Noise Control Engineering, volume 270, 816—-827. Nantes, France, August 2024.
Société francaise d'acoustique (SFA). URL: https://hal.science/hal-04601339, doi:10.3397/IN\_2024\_2661.

¢ Matthieu Ancellin, Pierre Marchand, and Frédéric Dias. Towards high-performance linear potential flow BEM
solver with low-rank compressions. Energies, 17(2):372, January 2024. URL: https://inria.hal.science/hal-
04233952, doi:10.3390/en17020372.

4 Talks

Conference talks

e Jun. 2025. DD29. Milano, Italy. URL: https://www.dd29.polimi.it.

e Jun. 2024. Preconditioning 2024. Paris, France. URL: https://www.math.emory.edu/~yxi26/Precond24/
program.html.

e May 2024. SIAM LAZ24. Paris, France. URL: https://meetings.siam.org/sess/dsp_talk.cfm?p=134896.

e Jul. 2022. Waves 2022. ENSTA, Palaiseau, France. URL: https://waves2022.sciencesconf.org/391912/
document.

 Jun. 2022. ECCOMAS. Oslo, Norway. URL: http://www.eccomas2022.org/frontal/.

e Nov. 2021. Rencontre JCJC Développement. Inria, Saclay, France. URL: https:/jcjcdeveloppement.
pages.math.cnrs.fr/2021/slides/pierre-marchand.pdf.

¢ Oct. 2021. Numerical Waves. Nice, France. URL: https://numericalwaves.sciencesconf.org/data/program/
Marchand.pdf.

e Oct. 2021. 19\.Soellerhaus Workshop. Soellerhaus, Hirschegg, Austria. URL: https://www.applied.math.
tugraz.at/tagungen/FastBEM2021.htm.

e Dec. 2020. Congres d'Analyse Numérique pour les Jeunes - 2020. Online. URL: https://indico.math.cnrs.
fr/event/6098/.

¢ Nov. 2020. Rencontres JCJC Ondes. Online. URL: https://jcjc_ondes.pages.math.cnrs.fr/2020/talk/2020_
11_24/pm_1/P-Marchand.pdf.

e Oct. 2020. 18\.Soellerhaus Workshop. Soellerhaus, Hirschegg, Austria. URL: https://www.applied.math.
tugraz.at/tagungen/.

e Sep. 2020. Algorithmy 2020. Online.
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e Sep. 2019. Parallel Solution Methods for Systems Arising from PDEs. CIRM, Luminy, France. URL:
https://www.cirm-math.fr/RepOrga/2064/Slides/Marchand.pdf.

¢ Jul. 2018. 25th International Domain Decomposition Conference. Memorial University of Newfoundland,
St John's, Canada. URL: https://www.math.mun.ca/dd25/.

e Jun. 2018. Symposium of the International Association for Boundary Element Methods (IABEM).
Sorbonne Université, Paris, France. URL: https://project.inria.fr/iabem2018/.

Other talks

e Jan. 2026. GT NumerlQ. Sorbonne Université, Paris, France.

¢ Dec. 2025. Workshop HyBox. Palaiseau, France.

e Nov. 2025. Journée FMJH MathCSI. Palaiseau, France.

¢ Oct. 2025. HPC@Maths CMAP seminar. Palaiseau, France.

* Oct. 2025. Journée scientifique du SED. Bordeaux, France.

e Dec. 2024. Université Sorbonne Paris Nord, LAGA, Séminaire de Modélisation et Calcul Scientifique.
Villetaneuse, France. URL: https://www.math.univ-paris13.fr.

¢ Oct. 2024. Eindhoven UT, CASA colloquium. Eindhoven, the Netherlands. URL: https://casa.win.tue.nl/
home/event/colloquium-reserved/.

e Jun. 2023. Institut de Mathématiques de Toulouse, Séminaire MAC. Toulouse, France. URL: https:
/lindico.math.cnrs.fr/category/535/.

e Dec. 2022. Journée des rencontres IDEFIX-MEDISIM-POEMS. Centre Inria de Saclay, Palaiseau,
France.

e Nov. 2022. University of Strathclyde, Numerical Analysis and Scientific Computing group's seminar.
Glasgow, Scotland, United Kingdom. URL: https://www.strath.ac.uk/science/mathematicsstatistics/events/.

e Jul. 2021. WINE. Online. URL: https://wavecomplexity.univ-cotedazur.fr/events/wine/.

e May 2021. GdT de I'équipe-projet Inria POEMS. Online. URL: https://uma.ensta-paris.fr/poems/events/
index.html?type=seminaires.

e Apr. 2021. GdT de I'équipe-projet Inria IDEFIX. Online. URL: https://uma.ensta-paris.fr/idefix/slides_
GdT/2021-04-14_Pierre_Marchand_slides.pdf.

o Apr. 2021. GdT de I'équipe-projet Inria ALPINES. Online.

e Feb. 2021. Séminaire Analyse numérique de 1'Institut de recherche mathématique de Rennes.
Online. URL: https://irmar.univ-rennes.fr/evenements/applying-gmres-helmholtz-equation-strong-trapping-
how-does-number-iterations-depend.

e Jan. 2021. Séminaire de Modélisation et Calcul Scientifique au Laboratoire Analyse, Géométrie
et Applications. Online. URL: https://www.math.univ-paris13.fr/laga/index.php/fr/mcs/seminaires?id=65:
seminaire-d-analyse-appliquee&catid=18:seminaires-mcs.

e Jan. 2021. Séminaire EDP et Applications au Laboratoire de Mathématiques et Applications de
Poitiers. Online.

e Dec. 2020. Séminaire de 1'équipe EDP Analyse Numérique au Laboratoire J. A. Dieudonné. Online.
URL.: https://math.unice.fr/~cscheid/seminaire/.

e Dec. 2020. Séminaire de mathématiques appliquées du Laboratoire de mathématiques Jean Leray.
Online. URL: https://www.math.sciences.univ-nantes.fr/fr/seminaires/mathematiques-appliquees.

e Nov. 2020. Séminaire d’Analyse Numérique et EDP du Laboratoire de mathématiques de Orsay.
Online. URL: https://www.imo.universite-paris-saclay.fr/fr/events/6287.

¢ Jan. 2020. Oberseminar ''Numerical Optimization''. University of Konstanz, Germany.

* Nov. 2019. Bath Numerical Analysis Seminar. University of Bath, United Kingdom. URL: https://bath-
numerical-analysis.github.io/categories/2019/seminar_09_30.

¢ Feb. 2019. Oberseminar ''Numerical Optimization. University of Konstanz, Germany.

e Jan. 2019. Infomath - Seminar on computer tools for mathematician. Laboratoire Jacques-Louis Lions,
Sorbonne Université, Paris, France. URL: https://pierremarchand20.github.io/slides/2019_01_10_infomath_
git.

e Nov. 2018. LJLL PhD student seminar. Laboratoire Jacques-Louis Lions, Sorbonne Université, Paris,
France. URL: https://www.Ijll.fr/gtt/.

¢ Oct. 2018. CEREMADE PhD student seminar. Université Paris-Dauphine, CEREMADE, Paris, France.
URL.: https://www.ceremade.dauphine.fr/fr/seminaires/seminaire-des- jeunes-chercheurs.html.

e Apr. 2018. LJLL PhD student seminar. Laboratoire Jacques-Louis Lions, Sorbonne Université, Paris,
France. URL.: https://www 1jlLfr/gtt/.
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e Apr. 2018. Journée interne du LJLL (JILL). Paris, France.
¢ Apr. 2018. Infomath - Seminar on computer tools for mathematician. Laboratoire Jacques-Louis Lions,
Sorbonne Université, Paris, France. URL: https://infomath.pages.math.cnrs.fr.

5 Codes

Scientific computing

e Htool-DDM C++ library for hierarchical matrices, parallelized using MPI and OpenMP. It is designed to test
domain decomposition methods applied to boundary integral equations. Available on GitHub and via PETSc
and FreeFEM

¢ DDM-playground Python package for generating domain decomposition with overlap.

Tooling

* asciinema-automation Python package to automate asciinema recordings
* vscode-FreeFEM VScode extension for FreeFEM

6 Supervision

Current students

¢ Antonin Boisneault
— PhD student (Oct. 2023 -) and Master’s degree research internship (Apr. - Aug. 2023)
— Joint supervision with Marcella Bonazzoli (Inria) and Xavier Claeys (Sorbonne University)
— Project: Numerical methods and high performance simulation for 3D imaging in complex media
— Funded by Inria via exploratory action OptiGPR3D
¢ Timothée Raynaud
— PhD student (Oct. 2023 -) and Master’s degree research internship (Apr. - Aug. 2023)
— Joint supervision with Axel Modave (CNRS) and Victorita Dolean (Eindhoven University of Technology)
— Project: Analysis and acceleration of Krylov iterative methods for the numerical solution of time-harmonic
wave problems
— Funded by Interdisciplinary Centre for Defence and Security

Research Engineer

* Virgile Dubos
— Contract for 2 years
— Project: Task-based parallelism for DDM solvers in Htool-DDM
— Inria funding via ADT project

7 Teaching

I taught during my PhD at Sorbonne Université, formerly Université Pierre et Marie Curie (UPMC), and I am currently
teaching at ENSTA and in the second year of the masters Analyste, Modélisation Simulation and Mathématiques et
Applications.
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Documents

e Computer tools Introduction to useful tools for programming.

e C++ Quickstart (Work in progress)

¢ Modern methods and algorithms for parallel computing Introduction to domain decomposition methods (Work
in progress)

Courses
Table 7.1: Courses at ENSTA
Academic year Degree Name Duration (h/y) Lecturer
2025/26 Sor- Modern methods and algorithms for 21 hours
bonne parallel computing
Uni-
versité
Master 2

2022/23, 23/24, master Programming crash course (slides) 14 hours
24/25, 25/26 AMS

2024/25,25/26  ENSTA,  Functions of one complex variable 21 hours Anne-Sophie
Ist year Bonnet-Ben Dhia
2022/23, 23/24, ENSTA, Scientific computing project 21 hours Eric Lunéville
24/25 2nd year
2022/23, ENSTA,  Scientific computing in C++ 14 hours Eric Lunéville
2023/24 2nd year
2022/23 ENSTA,  The finite element method 15 hours Sonia Fliss
2nd year
2021/22 ENSTA, Introduction to Matlab 14 hours Pierre  Carpentier,
1st year David Filliat and
Eric Lunéville
2021/22 ENSTA,  Quadratic optimization 20 hours Benjamin  Bonre-
Ist year peaux and Wim Van
Ackooij
2016/17 Sor- M1 : Scientific computing for large 36 hours Xavier Claeys
2017/18 bonne linear systems using C++
Univer-
sité
2016/17 Sor- M1 : Implementation of the finite ele- 36 hours Xavier Claeys
2017/18 bonne ments method using Python
Univer-
sité
8 Events

* Co-organiser in 2018-2019 and starting from 2023 of the bimonthly workshop Infomath on computer tools
for mathematicians at Sorbonne University

e Member of the organizing committee for JCJC ondes 2024

e Member of the organizing committee for JCJC ondes 2022

* Member of the local organizing committee for Waves 2022
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9 Miscellaneous

Science-related activities:

¢ Member of the Commission Scientifique of Inria Saclay (review of the candidates for post-doctoral, PhD and
‘delegation’ positions at Inria)

Fundings/Grants/Distinctions/Certificates...

e 2022-... Funding from Inria via exploratory action OptiGPR3D with M. Bonazzoli for one phd student and
one postdoc.

* 2023-(2025). Funding from Inria for a research engineer to work on htool-ddm

e Apr. 2022. Funding from BOOM SMALI for JCJC ondes 2022. 1000 euros

e Mar. 2022. Funding from FMJH for JCJC ondes 2022. 3000 euros

¢ Oct. 2020. label C3I received (Certificate for high-performance skills from la Maison de la simulation and
GENCI)

e Jul. 2019. COST action grant to attend the summer school “Computational Methods for Fractional-Order
Problems” (1020 euros)

Reviewing activities

* Journal of Computational Physics, SIAM Journal on Mathematical Analysis and SIAM journal on scientific
computing.
¢ Agence Nationale de la recherche (1 project)

Participation in Summer schools

e Jul. 2019. Computational Methods for Fractional-Order Problems. Summer school on fractional prob-
lems. Bari, Italy. A one-week course on fractional ODE and PDE, from both numerical and theoretical point
of views. I received funding from the competitive grant COST Action CA15225 “Fractional Systems”.

¢ Jul.-Aug. 2016. CEMRACS. Summer school on numerical challenges in parallel scientific computing, Lu-
miny, France. A one-week course and a five-week project called Elastophi, implementation of hierarchical
matrices for [FPEN.

Research visits

e ETH Zurich, Zurich, Switzerland : 04-19/11/2021, collaboration with Euan Spence (who was invited at ETH)
« University of Konstanz, Konstanz, Germany: 20-24/05/2019 and 13-16/01/2020, collaboration with Gabriele
Ciaramella

Conferences without oral communication

¢ Dec. 2023. 15th FreeFEM days. Laboratoire Jacques-Louis Lions, Paris, France.

e May 2022. Outstanding Challenges in Computational Methods for Integral Equations. Online. URL:
http://www.birs.ca/events/2022/5-day-workshops/22w5170.

e Apr. 2022. Journée Ondes CEA-CESTA. Bordeaux, France.

e Dec. 2021. 13th FreeFEM days. Laboratoire Jacques-Louis Lions, Paris, France.

e Dec. 2020. 12th FreeFEM days. Laboratoire Jacques-Louis Lions, Paris, France.

e Dec. 2020. 26th International Domain Decomposition Conference. Online. URL: https://www.math.
cuhk.edu.hk/conference/dd26/.

e Dec. 2019. 11th FreeFEM days. Online.

¢ Aug. 2019. 14th International Conference on Mathematical and Numerical Aspects of Wave Propa-
gation. TU Wien, Vienna, Austria. URL: http://www.waves2019.at.


https://www.inria.fr/en/optigpr3d
http://smai.emath.fr/spip.php?article548&lang=fr
https://jcjc_ondes.pages.math.cnrs.fr/2022/
https://www.fondation-hadamard.fr/en/
https://jcjc_ondes.pages.math.cnrs.fr/2022/#home
https://anr.fr
http://www.birs.ca/events/2022/5-day-workshops/22w5170
https://www.math.cuhk.edu.hk/conference/dd26/
https://www.math.cuhk.edu.hk/conference/dd26/
http://www.waves2019.at
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