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Post-Doctoral Research Visit F/M CWI -
Inria postdoctoral fellowship on
structure-preserving model reduction of
nonlinear conservation laws

Le descriptif de I’ offre ci-dessous est en Anglais

Typedecontrat : CDD
Niveau de dipldme exigé: Thése ou équivalent
Fonction : Post-Doctorant

Niveau d'expérience souhaité: De3ab5ans

A proposdu centre ou dela direction fonctionnelle

The Inria center at the University of Bordeaux is one of the nine Inria centersin
France and has about twenty research teams.. The Inria centre is amajor and
recognized player in the field of digital sciences. It isat the heart of arich R&D and
innovation ecosystem: highly innovative SMEs, large industrial groups,
competitiveness clusters, research and higher education players, |aboratories of
excellence, technological research institute...

Contexte et atouts du poste

Every year InriaInternational Relations Department offers afew postdoctoral
positionsin order to support Inria sinternational collaborations. This postdoctoral
offer will bein collaboration with the Inria-CWI (Centrum Wiskunde &
Informatica) center in the Netherlands. The CWI and Inria have along history of
cooperation and scientific dialogue, and the two institutes have strengthened their
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collaboration and formalized their partnership by signing a new strategic agreement
in 2023.

The postdoctoral contract will have a duration of between 12 to 24 months. The
expected start date is November 1st, 2025 and not later than January, 1st 2026.
The postdoctoral fellow will be recruited in the Inria Center of Bordeaux, France,
but it is recommended to split time between France and the Netherlands (please note
that the postdoctoral fellow has to start their contract being in France and visits have
to follow Inriarules for missions).

Mission confiée

Candidates for postdoctoral positions are recruited after the end of their Ph.D. or
after afirst post-doctoral period: for the candidates who obtained their PhD in the
Northern hemisphere, the date of the Ph.D. defense shall be |later than September 1,
2022; in the Southern hemisphere, later than April 1, 2022. In order to encourage
mobility, the postdoctoral position must take place in a scientific environment that is
truly different from the one of the Ph.D. (and, if applicable, from the position held
since the Ph.D.); particular attention is thus paid to French or international
candidates who obtained their doctorate abroad.

Principales activités

The postdoctoral project fitsin the ongoing InriaaCWI Associate Team SPADES
https.//team.inria.fr/memphis/spades-associate-team/ . The project SPADES
(Structure-Preserving A pproximations of Dynamical systemsin Engineering and
Science) focuses on the development and the analysis of structure-preserving model
reduction techniques for conservation laws. Long research stays at CWI Amsterdam
will be encouraged.

The postdoctoral project will focus on the development of space-time structure-
preserving model reduction of parametric compressible flows, with emphasis on the
compressible Euler and the Navier-Stokes equations.

Reduced order modelsintroduce afurther layer of approximation compared to the
corresponding high-fidelity models, being designed to enable fast and efficient
simulations while maintaining an acceptable level of accuracy. Thisis particularly
important in parametric problems, when simulations need to be repeated many times
under different input parameters. To allow for further reduction, we consider space-
timetechniques[1,2] asthey enable model reduction of temporal degrees of
freedom as well, as opposed to more traditional time-marching high-fidelity
methods. Thus, space-time technigues have the potential to achieve much more
significant speedups for parametric problems.
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However, the development of reduced models with alow computational cost, which
at the same time retain the physical properties and structures of high-fidelity models,
remains amajor challenge. In this project, we shall focus on the development of
ener gy- and entropy-stable numerical methods, to ensure nonlinear stability and
accuracy of the numerical scheme, as well as consistency with the physics of the
problem [3]. Such a property is also compelling in the case of discontinuities asit
allows the method to capture the correct weak solution.

We also plan to address the devel opment of effective deterministic and/or stochastic
closure termsto model the effect of the truncated modes on the dominant dynamics
(truncation error). Sincewe use standard (time-marching) high-fidelity models for
snapshot generation, while using fully-implicit space-time methods for the
construction of the reduced-order model, the closure model should also account for
the discrepancy between the high-fidelity model and the reduced-order model (
model error).

A tentative program of the project is asfollows.

¢ Review of entropy- and energy-stable high-order methods and projection-
based model reduction techniques for conservation laws.

¢ Design and implementation of space-time model reduction techniques for
subsonic inviscid and viscous flows. We shall focus on the development of
provably semi- and fully-discrete entropy- and energy-stable reduced models.
We shall develop a space-time method for both high-fidelity and reduced-
order computations, to facilitate the assessment of the model reduction
procedure.

¢ Extension to shock-dominated (transonic, supersonic, al-Mach) flows. Such
an extension requires to introduce limiting strategies to prevent oscillatory
behaviors; it aso probably requires the use of nonlinear data compression
techniques.

Compétences

The candidate should have a strong background in numerical methods for PDES and
good programming skills. Background in (i) projection-based MOR techniques, (ii)
computational fluid dynamics, (iii) neural ODEs for closure modeling will be highly
valued.

Avantages

Subsidized meals

Partial reimbursement of public transport costs

Leave: 7 weeks of annual leave + 10 extra days off dueto RTT (statutory
reduction in working hours) + possibility of exceptional leave (sick children,
moving home, etc.)

Possibility of teleworking and flexible organization of working hours



Professional equipment available (videoconferencing, loan of computer
equipment, etc.)

Social, cultural and sports events and activities

Access to vocational training

Social security coverage

Rémunération

The monthly will be 2927€ (before social security contributions and monthly
witholding tax).

| nfor mations générales

e Théme/Domaine : Schémas et simulations numériques
Calcul Scientifigue (BAP E)

Ville: Talence

Centrelnria: Centrelnriade|'université de Bordeaux
Date de prise de fonction souhaitée : 2025-11-01
Duréedecontrat : 2 ans

Date limite pour postuler : 2025-06-01

Contacts

e Equipelnria: MEMPHIS
e Recruteur :
Taddel Tommaso / tommaso.taddel @inria.fr

A proposd'inria

Inriaest I'institut national de recherche dédié aux sciences et technologies du
numeérique. Il emploie 2600 personnes. Ses 215 équipes-projets agiles, en général
communes avec des partenaires académiques, impliquent plus de 3900 scientifiques
pour relever les défis du numérique, souvent al’ interface d autres disciplines.
L’institut fait appel a de nombreux talents dans plus d’ une quarantaine de métiers
différents. 900 personnels d appui alarecherche et al’innovation contribuent afaire
émerger et grandir des projets scientifigues ou entrepreneuriaux qui impactent le
monde. Inriatravaille avec de nombreuses entreprises et a accompagné la création
de plus de 200 start-up. L'institut Se?orce ainsi de répondre aux enjeux de la
transformation numérique de la science, de la société et de I'économie.

L 'essentiel pour reéussir


http://www.inria.fr/centre/bordeaux
https://www.inria.fr/equipes/MEMPHIS
mailto:tommaso.taddei@inria.fr

The applicant should hold a PhD degree in scientific computing, or arelated field
and have an excellent track record of publicationsin scientific computing.

Attention: Les candidatures doivent étre déposées en ligne sur le site Inria. Le
traitement des candidatures adressées par d'autres canaux n'est pas garanti.

Consignes pour postuler

If you are interested by this job, please could you apply on website jobs.inriawith
the following documents :

e CV
e cover letter

Sécurité défense :

Ce poste est susceptible d’ étre affecté dans une zone arégime restrictif (ZRR), telle
gue définie dans le décret n°2011-1425 relatif ala protection du potentiel
scientifique et technique de la nation (PPST). L’ autorisation d’ accés a une zone est
délivrée par le chef d’ établissement, aprés avis ministériel favorable, tel que défini
dans|’arrété du 03 juillet 2012, relatif ala PPST. Un avis ministériel défavorable
pour un poste affecté dans une ZRR aurait pour conséguence I’ annulation du
recrutement.

Politique derecrutement :
Dans le cadre de sa politique diversité, tous les postes I nria sont accessibles aux
personnes en situation de handicap.



