
Physics of Molecules and Materials (M1-M2)
Master Physique fondamentale et applications
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Présentation
The “Physics of Molecules and Materials” master track aims 
to train physicists to tackle the major scientific questions of 
the 21st century, from concrete and applied issues such as 
the design of new materials for the industry of tomorrow 
that are more compatible with today's environmental and 
energy challenges, to fundamental questions such as the 
behavior of matter within planets and atmospheres, methods 
of calculation at the atomic scale, and the use of large 
international research instruments.

Savoir-faire et compétences

Students of PMM will become experts in a physics approach 
to materials and molecular science, with courses in advanced 
thermodynamics, solid-state physics, mechanical properties, 
and atomic and molecular physics. The targeted applications 
cover various fields such as metallic, ceramic, polymer, and 
engineered materials at the nanoscale, as well as molecules 
in a diluted state in the atmosphere or interstellar space.
They will be trained in advanced characterization methods 
such as X-ray diffraction, electron microscopy, and 
spectroscopy. They will also be trained in the possibilities 
offered by satellite remote sensing and other tools for studying 
the properties of matter and molecules, as well as the use of 
large instruments and accelerators such as synchrotrons and 
free-electron lasers.
The program also includes aspects of digital sciences. The 
first year offers general courses such as an introduction to 
artificial intelligence and machine learning and their uses in 

physics. Over the two years, students are also trained in 
digital methods specific to materials and molecular sciences, 
such as molecular dynamics calculations and those based on 
density functional theory (DFT).
Finally, students will have the opportunity to develop their 
general skills, communication skills, and professional skills 
through language classes, specialized project-based courses 
including oral and poster presentations, and long-term 
internships.
They will thus be prepared for doctoral studies and careers in 
research and development in industry or the public sector.

Les + de la formation

Close relationships with research laboratories involved in 
excellence programs in the field of material sciences 
and solid-state physics, spectroscopy of dilute matter, 
atmospheric physics, chemistry and modelling at the atomic 
scale. Strong network with international research teams. 
Benefit from the high level characterization platforms of the 
Université de Lille: X-ray diffraction, electron microscopy, 
lasers, optical and mass spectroscopies, radiometry, in-situ 
measurements. Experience and experise with working at 
large scale research facilities for experiments and advanced 
computational methods. Scholarships from the Graduate 
Program potentially available for M1 and M2 courses. 
Internship in industry or lab research: 2 months during the first 
year and 4-5 months during the second year. A master degree 
in a stimulating scientific Environment within the Graduate 
Program Materials for a Sustainable Future.
22 laboratories included in excellence or high-level programs
292 PhD students
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An interdisciplinary training from the master to the doctorate 
including an international environment, mobility and thematic 
summer schools.

Organisation

Organisation

The master is a 2 years course (120 ECTS credits). Three 
semesters (30 credits each) of integrated courses delivered 
in english and a final semester dedicated to a research 
internship.
First semester: fundamentals in the mechanical properties of 
the matter, solid state physics, materials science, statistical 
and atomic physics, computational methods, atomic scale 
modeling (classical methods), and transferable skills.
Second semester: molecular spectroscopy, microstructure 
and defects in materials, radiative transfer and radiation-
matter interactions, satellites and remote sensing, large scale 
research infrastructures, experimental project, and a two-
months internship.
Third semester: advanced characterization methods 
(spectroscopy, electron microscopy, diffraction), atomic scale 
modeling (quantum methods), advanced thermodynamics, 
nanophysics, materials plasticity, molecular mobility in 
amorphous matter, specialty in dedicated courses related to 
research topics of participating laboratories,  and transferable 
skills.
Fourth semester: research internship in a university, the public 
sector or industry.

The master's programme is organised into different 
knowledge and skills blocks (BCC):

BCC1 - Implementing fundamental physics tools and 
approaches to produce highly specialized knowledge;

BCC2 - Producing and communicating highly specialized 
knowledge, including in a professional context;

BCC3 - Solving complex problems by applying fundamental 
physics concepts

Stages

Stage : Obligatoire
 
Stages obligatoires aux semestres 2 et 4.

Admission

Conditions d'admission

For European students and non-EEF students: submit 
your application by following this link:  https://
monmaster.gouv.fr/formation

For EEF students: follow the procedure with Etudes en France
 here

For M2 only : ecandidat at the université de Lille at  https://
www.univ-lille.fr/formation/candidater-sinscrire/ecandidat

Et après

Poursuite d'études

After completing this master's degree, students can continue 
their studies with a PhD, in France and abroad, or work in 
industry.

Insertion professionnelle

The Master Applied and Fundamental Physics, specialization 
Physic of molecules and materials leads to work in either 
public research laboratories or in industry or business, in 
one of the numerous fields covered in the master. It is 
possible to enter the workforce directly after graduation or 
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following further study and a PhD. This Master’s degree is also 
appropriate for prospective teachers.
In previous years, approximately 75% of students continue 
towards a PhD. Five years past the master’s program, 25% 
work in research and academia, 40% in industry, 26% in 
consulting or the computing industry, and 9% in teaching and 
other activities.

Retrouvez les études et enquêtes de l’ODiF (Observatoire de la 
Direction des Formations) sur l’insertion professionnelle des 
diplômés du master sur :  https://odif.univ-lille.fr

Infos pratiques

Autres contacts

Contact administratif :
FST-master-pfa-pmm@univ-lille.fr

Contact pédagogique :
FST-master-pfa-pmm@univ-lille.fr

Lieu(x)

 Villeneuve d'Ascq - FST

Campus

 Campus Cité scientifique

En savoir plus

Master Physics of Molecules and Materials - 
website
 https://master-physique.univ-lille.fr/en/master-tracks/
pmm-physics-of-molecules-and-materials

Master Physics of Molecules and Materials - 
syllabus
 https://master-physique.univ-lille.fr/fileadmin/
user_upload/master-physique/PMM/PMM-2025-2026-
Syllabus-English.pdf

Faculté des Sciences et Technologies - FST
 https://sciences-technologies.univ-lille.fr/
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