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PhD Thesis Subjects – POLYTECH CSC 2025/2026

Subject 1 : Multiscale study of ions diffusion in concrete: application for Durability of low-impact materials

Supervisor: AMIRI Ouali
Email: ouali.amiri@univ-nantes.fr
Research Lab: GeM (UMR CNRS 6183)
Polytech School: Nantes
Scientific Domains:  
- Science of materials and new materials
- Energy and environment
- Engineering science
- Applied science
Keywords: Nanomaterials, Calculation of materials and simulation for design, Materials for environment and ecology, Environmental behavior and failure of materials
Requirements:
· Coding in Python (skills in C++ and Linux appreciated)
· Basics of physics and chemistry
· Basic understanding of concrete and cement properties
· Interest in civil engineering


Subject 2: Mechanical performance of vegetal concrete strengthened with natural FRCM composites

Supervisor: Amziane Sofiane
Email: sofiane.amziane@uca.fr
Research Lab: IP (UMR 6602)
Polytech School: Clermont-Ferrand

Scientific Domains:  Science of materials and new materials


Subject 3 : Multi-view Learning for Inherited Cardiomyopathy Analysis

Supervisor: BENABDESLEM Khalid
Email: khalid.benabdeslem@univ-lyon1.fr
Research Lab: LIRIS (UMR 5205)


Polytech School: Lyon
Scientific Domains:
- Telecommunication and information Technology
- Life Sciences and public health
Keywords: Understanding models and intelligent systems, Explosion of serious illnesses and prevention
Requirements: Computer sciences, Artificial intelligence, Statistics, Health.


Subject 4: Reliability assessment of notched timber components subjected to stochastic mechanical and environmental loading

Supervisor: Bigaud David
Email: david.bigaud@univ-angers.fr
Research Lab: LARIS (UR 7315)
Polytech School: Angers
Scientific Domains:
- Science of materials and new materials
- Engineering science
Keywords: Civil Engineering, Timber Structures, Fracture Mechanics, Statistics, Reliability
Requirements: Fracture mechanics, stochastic computations, numerical methods


Subject 5: From hydration to solubilization of Fe bearing LDH: electronic structure and reactivity in environmental conditions

Supervisor: Coustel Romain
Email: romain.coustel@univ-lorraine.fr
Research Lab: LCPME
Polytech School: Nancy
Scientific Domains: Science of materials and new materials
Keywords: Materials for environment and ecology


Subject 6: Protein Adductomics: A Novel Approach for Deciphering the Exposome of Cancer in Breast and Colorectal Tissues Using High-Resolution Mass Spectrometry

Supervisor: Dagnino Sonia
Email: Sonia.DAGNINO@univ-cotedazur.fr
Research Lab: TIRO-MATOs (UMR)
Polytech School: Nice

Scientific Domains: New agricultural technologies


Keywords: Bio-informatics, Omics technologies, Exposome
Requirements:
· Bio-informatics (R and Python programming)
· Mass spectrometry analysis and data interpretation
· Statistical analysis, Epidemiology, Biological Engineering


Subject 7: 3D numerical assessment of the soil/pile/structure interaction – Static and seismic loadings

Supervisor: DIAS DANIEL
Email: daniel.dias@univ-grenoble-alpes.fr
Research Lab: 3SR (UMR5521-41)
Polytech School: Grenoble
Scientific Domains: Engineering science
Keywords: Numerical modelling; Tunneling; Soils/structure interaction
Requirements: Numerical modelling or analytical skills, Matlab


Subject 8: Phase Change Kinetics under Supercooling during Partial Thermal Cycles: A Molecular Dynamics Approach

Supervisor: FRAISSE Gilles
Email: gilles.fraisse@univ-smb.fr
Research Lab: LOCIE (UMR 5271)
Polytech School: Annecy-Chambéry
Scientific Domains: Science of materials and new materials
Keywords: Nanotechnology and Nanotechnique, Nanomaterials, Information, storage and sensor materials
Requirements: Materials science, physics and chemistry of materials, thermodynamics, molecular dynamics simulations, proficiency in programming


Subject 9: AI-driven digital twin framework for handling coupled multi-domain problems in building performance simulation. Application to adaptative façade towards flexible and positive energy / carbon buildings

Supervisor: FRANQUET Erwin
Email: erwin.franquet@univ-cotedazur.fr
Research Lab: Polytech'Lab (UPR 7498)
Polytech School: Nice
Scientific Domains:

- Energy and environment
- Engineering science
Keywords: V-4 and VI.4
Requirements: B2 or C1 level in English


Subject 10: Behavior law of roving yarns: from fiber bundle mechanical behavior to the equivalent homogeneous material behavior law

Supervisor: HIVET Gilles
Email: gilles.hivet@univ-orleans.fr
Research Lab: LaMé (EA 7494)
Polytech School: Orléans
Scientific Domains:
- Science of materials and new materials
- Engineering science
Keywords: Calculation of materials and simulation for design, New theory and technology of manufacturing
Requirements:
· High knowledge in general mechanics and numerical simulation
· Project management and team work skills
· Oral and written communication skills
· Affinity for experimental study


Subject 11: Opportunistic Diagnosis of Knee Osteoarthritis from a Plain Radiography

Supervisor: JENNANE Rachid
Email: Rachid.Jennane@univ-orleans.fr
Research Lab: IDP (UMR CNRS 7013)
Polytech School: Orléans
Scientific Domains:
- Computer science
- Life Sciences and public health
- Engineering science
Requirements: Computer Vision, Image Processing, Computer Programming, Machine Learning, Applied Mathematics


Subject 12: Development of a Predictive Model for Atherosclerotic Plaque Rupture, Thrombosis, and Infarction Risk in Complex Vascular Geometries

Supervisor: LAGACHE MANUEL


Email: manuel.lagache@univ-smb.fr
Research Lab: SYMME
Polytech School: Annecy-Chambéry
Scientific Domains:
- Life Sciences and public health
- Engineering science
- Applied science
Keywords: Biomedical engineering
Requirements: Fluid and structural mechanics, numerical modeling and simulation (CFD), interest in experimental development


Subject 13: Investigations on the intermediate regime between polaritonic and photonic lasing in ZnO based waveguides

Supervisor: Leymarie Joel
Email: joel.leymarie@uca.fr
Research Lab: Institut Pascal (IP) (UMR 6602)
Polytech School: Clermont-Ferrand
Scientific Domains:
- Telecommunication and information Technology
- Science of materials and new materials
Keywords: Optoelectronics, semiconductors, lasers
Requirements: Solid state Physics, Optics, Electromagnetism, Quantum physics


Subject 14: Solar-Activated Nanoparticles for Conductive Cement in Energy-Active Envelopes: A Molecular Dynamics Study

Supervisor: MENEZO Christophe
Email: christophe.menezo@univ-smb.fr
Research Lab: LOCIE (UMR 5271)
Polytech School: Annecy-Chambéry
Scientific Domains:
- Science of materials and new materials
- Engineering science
Keywords: Nanotechnology and Nanotechnique, Nanomaterials, Information, storage and sensor materials


Subject 15: Role of activated carbon on Interfacial Zone Stiffness in Composite Cement/Activated Carbon Materials

Supervisor: RAMEZANI Hamidréza
Email: hamidreza.ramezani@univ-orleans.fr
Research Lab: ICMN (UMR 7374)
Polytech School: Orléans
Scientific Domains: Science of materials and new materials
Keywords: Science of materials and new material, Environmental behavior and failure of materials.
Requirements: Cement-based materials, 3D FEM modeling and simulation, Molecular simulations, familiar with programming (Python and C++), fluent in English, ability to work in an international research group.


Subject 16: Development of innovative bioformulations of biostimulants based on microalgae polysaccharides

Supervisor: ROCHE Jane
Email: Jane.Roche@uca.fr
Research Lab: GDEC (UMR UCA INRAe 1095)
Polytech School: Clermont-Ferrand
Scientific Domains:New agricultural technologies
Keywords: Green chemistry, Ecological agriculture
Requirements: Biotechnology, microbiology and biochemistry


Subject 17: Intercalation of phosphate into green rust and potential implications on the environmental conditions permettant life to emerge

Supervisor: RUBY Christian
Email: christian.ruby@univ-lorraine.fr
Research Lab: LCPME (UMR7564)
Polytech School: Nancy
Scientific Domains: Science of materials and new materials
Keywords: Materials for the Environment and Ecology
Requirements: Good knowledge of Materials Chemistry, Skills in Materials characterization (XRD and vibrational spectrocopies)


Subject 18: Advanced Numerical modeling of dynamic response of train-track ground system for high speed ballastless tracks

Supervisor: Sadek Marwan
Email: marwan.sadek@polytech-lille.fr
Research Lab: lgcge (ULR 4515)

Polytech School: Lille
Scientific Domains:Engineering science
Keywords: High speed railways and intelligent control, Sustainable development engineering and lower cost manufacturing
Requirements: Numerical modeling in soil structure interaction problems, dynamic analysis, Matlab and Python programming


Subject 19: Development of sustainable composites based on reinforcements from agricultural waste: Towards optimizing mechanical properties and integration into the circular economy.

Supervisor: SAFFRE PHILIPPE
Email: manuel.lagache@univ-smb.fr
Research Lab: SYMME
Polytech School: Annecy-Chambéry
Scientific Domains: 
- Science of materials and new materials
- Engineering science
- Applied science
Keywords: Materials for environment and ecology; Biomaterials and polymer materials ; Intelligent materials and rare earth materials
Requirements: B1-B2


Subject 20: Towards an acoustic wave driven lab on a chip

Supervisor: SARRY Frédéric
Email: frederic.sarry@univ-lorraine.fr
Research Lab: IJL (UMR 7198)
Polytech School: Nancy
Scientific Domains:
- Life Sciences and public health
- Engineering science
Keywords: Biomedical engineering, Biochips and bio-information, Micro electromechanical technology
Requirements: Master’s degree or Engineering degree in Physics, Acoustics, Materials science, Mechanical engineering, Optics, Scientific Computing, Micro and Nanotechnologies, Biomedical/Biotechnology Engineering, or similar.


Subject 21: Genetic and molecular dissection of signaling pathways driving endometriosis
Supervisor: SCHEDL Andreas
Email: schedl@unice.fr
Research Lab: iBV (CNRS UMR7277, INSERM U1091)
Polytech School: Nice
Scientific Domains: Life Sciences and public health
Keywords: Health of Reproduction
Requirements: Master degree in biology or biomedicine; skills in molecular and cellular biology; knowledge in developmental biology and mouse genetics is a plus; good level of English


Subject 22: Monitoring of cold plasma medical treatments by means of AI analysis of in-situ measurement

Supervisor: STANCAMPIANO Augusto
Email: augusto.stancampiano@univ-orleans.fr
Research Lab: GREMI (UMR7344)
Polytech School: Orléans
Scientific Domains: Life Sciences and public health
Keywords: Biomedical engineering; Ageing: prevention and treatment of illnesses of the senior citizen
Requirements:
· Expertise in coding (Python, Matlab)
· Expertise in automation
· Expertise in Artificial Intelligence models (e.g., Physics Informed Neural Networks)
· Knowledge in plasma physics and biology appreciated
· Knowledge in image processing and optical emission spectrometry appreciated


Subject 23: Biomechanical Modeling of the Ankle and Its Role in Postural Control: Towards Innovative Clinical and Preventive Application

Supervisor: Tabourot Laurent
Email: laurent.tabourot@univ-smb.fr
Research Lab: SYMME (EA 4144)
Polytech School: Annecy-Chambéry
Scientific Domains: Life Sciences and public health
Keywords: Biomedical engineering
Requirements:
· Biomechanics Expertise.
· Knowledge of Neuromuscular Systems.
· Proficiency in Medical Imaging Techniques.
· Skills in Computer Modeling and Simulation (MATLAB, OpenSim).
· Statistical Analysis Competence.
· Knowledge in Prototyping and Development of Biomechanical Devices.
· Research and Scientific Writing Skills.


· Project Management Abilities.
· Communication and Interdisciplinary Collaboration.

Subject 24: Transport phenomena of carbon capture process in microfluidics through in-situ investigations

Supervisor: Tarlet Dominique
Email: dominique.tarlet@univ-nantes.fr
Research Lab: LTEN (UMR CNRS 6607)
Polytech School: Nantes
Scientific Domains:Energy and environment
Keywords: New technology of high-performance energy economics, Mechanism of environmental pollution and technology of control, World change and evolution of the environment
Requirements: Image treatment using Matlab, Optical test bench (camera), English written and spoken, advanced Fluid dynamics, two-phase flow (gas-liquid).


Subject 25: Study of shrinkage and swelling of clays: coupled approach between modeling and full-field measurement method for the development of a methodology adapted to buildings on shallow foundations

Supervisor: Toussaint Evelyne
Email: evelyne.toussaint@uca.fr
Research Lab: Institut Pascal (UMR 6602)
Polytech School: Clermont-Ferrand
Scientific Domains: Engineering science
Keywords: Materials for environment and ecology ; Biomaterials and polymer materials ; Environmental behavior and failure of materials
Requirements: Perform experimental tests, perform analytical and numerical analysis, in-depth knowledge of mechanics of materials, analysing and interpreting data, communication, self-management.


Subject 26: Image Texture Analysis using Enhanced Deep Neural Networks

Supervisor: Treuillet Sylvie
Email: sylvie.treuillet@univ-orleans.fr
Research Lab: PRISME (EA 4229)
Polytech School: Orléans
Scientific Domains: 
- Telecommunication and information Technology
- Computer science

Keywords: Computer vision
Requirements:
· Master in Engineering, Computer Science or relevant scientific domain.
· Skilled in programming in Python and/or C++.
· Experience with open source image processing and machine learning libraries.
· Attention to quality, integrity, creativity and cooperation.
· Fluent in English; knowledge of French appreciated but not necessary.

Subject 27: Unified modeling formalism for optimal design of Induction Thermography Non-Destructive Testing (NDT)

Supervisor: TRICHET Didier
Email: didier.trichet@univ-nantes.fr
Research Lab: IREENA (UR4642)
Polytech School: Nantes
Scientific Domains: Energy and environment
Keywords: New technology of high-performance energy economics
Requirements: Major in Electrical Engineering, Mechanical or thermal Engineering, background in applied mathematics and physics. Numerical modelling of applied multi-physic and multi-scale phenomena


Subject 28: Targeting the Peroxisome Proliferator-Activated Receptor PPARβ/δ as a Novel Approach in Cancer Therapy

Supervisor: Wagner Kay-Dietrich
Email: kwagner@unice.fr
Research Lab: INSERM (U1091)
Polytech School: Nice
Scientific Domains: Life Sciences and public health
Requirements: Fluent oral and written communication skills in English.


Subject 29: Raw earth construction and its resilience for present and future heat waves.

Supervisor: Woloszyn Monika
Email: Monika.woloszyn@univ-smb.fr
Research Lab: LOCIE (UMR CNRS5271)
Polytech School: Annecy-Chambéry
Scientific Domains: Engineering science
Keywords: Sustainable development engineering and lower cost manufacturing, Intelligent construction, Materials for environment and ecology
Requirements: Building energy performance, simulation
