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Post-Doctoral Research Visit F/M Post-
doctoral position - Space-time adaptive
methods for subsurface flow ssmulations

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

Niveau de diplédme exigé: Theése ou équivaent
Fonction : Post-Doctorant

Contexte et atouts du poste

Robust, accurate and efficient numerical methods is of central interest in
geophysics application. In particular, the simulations of CO2 storage in deep
geological formations. Hybrid high-order (HHO) and discontinuous Galerkin
(DG) methods have become very popular to perform such simulations, due to their
great flexibility to handle polytopal meshes generated from the complicated
realistic fractured porous media. The goal of this postdoctoral fellowshipisto
develop and implement the reliability and efficiency of the space-time adaptive
algorithm for combined HHO/DG methods through the use of a posteriori error
estimator s and polytopal mesh adaptivity.

Mission confiée

The postdoctoral fellowship will be carried out in the context of the ANR grant
STEERS project. The STEERS project requires the combination of applied
mathematicsto build a posteriori steered space-time approximation methods and
scientific computing to design an efficient open-source library, in the context of
geophysical applications with theoretical modelling of fractures and multiphase
flow. The postdoctoral fellow will be tasked with one research axis of the project:
the design of space-time adaptive algorithm driven by a posteriori error
estimators for acombined HHO/DG methods with polytopal mesh adaptivity.

Principales activités

A posteriori error estimation for the HHO and DG method on polytopal meshesis
very active research topic; [1,2] are some pioneering contributions paving the way
to asound numerical analysis. A novel approach to a posteriori error estimation
of the combined HHO/DG methods of Darcy equations on discrete fracture
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networks has been recently introduced in [3]. Currently, this new approach is
limited to linear stationary PDESs, which aready shows a great reduction in the
computational cost without degrading the accuracy for the polytopal mesh
adaptivity. However the models used in the subsurface flows simulation are non-
stationary, non-linear and degenerate. Furthermore, adaptive algorithms require
dynamic meshes adaptations that are allowed to change as the flow moves through
the computational domain. The goal of the postdoctoral project isthereforeto
develop aposteriori error estimatorsfor the space-time adaptive algorithm
that are ableto handle dynamic meshes.

The objectives of the postdoctoral project areto (i) Extend the analysisin [1,2,3]
to the case of the combined HHO/DG schemesin space + DG time stepping
scheme for non-linear parabolic problems with applications to capillary trapping in
porous media using dynamic mesh adaptivity; (ii) Implement the error estimator
and simple adaptive schemes in a two-dimensional setting to validate the
theoretical results; (iii) Derive an a posteriori error estimator for two-phase
flow in fractured porous media and design the space-time adaptive method.
Libraries including basic routines for the management of meshes and finite
element basis functions will be provided for the implementation tasks.
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Compétences

We are looking for a candidate with a PhD in applied mathematics. A strong
expertise in the numerical analysis of finite element methods is required. A priori
knowledge in subsurface flow problems and/or a posteriori error estimation as well
as programming skills (Matlab, Julia, C, C++) are also appreciated.

The knowledge of French language is welcome but by no means compulsory.

Avantages

e Subsidized meals

e Partial reimbursement of public transport costs

e 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 (after 6 months of employment) and flexible
organization of working hours

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

e Social, cultural and sports events and activities

e Accessto vocationa training

e Socia security coverage

| nfor mations générales

e Théme/Domaine : Sciences de la planéte, de I'environnement et de I'énergie
Calcul Scientifique (BAPE)

Ville: Paris

Centrelnria: Centrelnriade Paris

Date de prise de fonction souhaitée : 2025-10-01

Duréedecontrat : 2 ans

Date limite pour postuler : 2025-08-21

cContacts

e Equipelnria: SERENA
e Recruteur :
Pichot Geraldine / Geraldine.Pichot@inria.fr

A proposd'lnria
Inriaest I'institut national de recherche dédié aux sciences et technologies du
numeérique. 11 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 scientifiques 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 numérigue de la science, de la société et
de |'économie.

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

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
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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.



