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PHYS2M: Master [120] in Physics

PHYS2M -  Teaching profile

Learning outcomes

Observe and understand the physical reality of the world around him.her, understand it, explain it and model it, these are the
challenges that the student enroled in the Master [120] in Physics is preparing to meet. This programme aims to develop mastery
of the fundamental laws and essential tools of today's physics, with a focus that allows entering the world of research or industry
(reasearch focus), the world of education (training focus) or the hospital environment (specialized focus on medical physics). It leads to
the acquisition of skills such as the ability to analyze a physical problem, the ability of abstraction and modeling, the rigor in reasoning
and expression, the autonomy and the ability to communicate, including in English.

At the end of his.her training at the Faculty of Sciences, the student will have acquired the disciplinary and cross-disciplinary knowledge,
and skills needed to perform numerous professional activities. His.her modeling and in-depth understanding of phenomena, his.her
liking for research and his.her scientific rigor will be sought not only in scientific professions (research, development, teaching, etc.), but
also more generally in the current and future Society.

On successful completion of this programme, each student is able to :

1. Master and use in depth the specialized knowledges of physics.

1.1 Formulate the fundamental concepts of current physical theories, highlighting their main ideas, and link these theories together.

1.2 Identify and apply physical theories to solve a problem.

1.3 Know and use adequately the principles of experimental physics : measurements, their uncertainties, measuring instruments and
their calibration, the processing of data by computer tools.

1.4 Explain and design a measurement method and implement it.

1.5 Model complex systems and predict their evolution using numerical methods, including computer simulations.

1.6 Retrace the historical evolution of physical concepts and recognize the role of physics in various parts of the body of knowledge and
culture.

2. Demonstrate methodological, technical and practical skills useful for solving problems in physics.

2.1 Choose, knowing their limitations, a method and tools to solve a novel problem in physics.

2.2 Design and use instruments to measure or study a physical system.

2.3 Properly handle computer tools to help solve problems in physics, while knowing the limitations of these tools.

2.4 Design algorithms adapted to the problems addressed and translate them into computer programmes.

2.5 Apply adequate tools, both basic and more advanced, to model complex physical systems and solve specific problems in physics
application fields.

 

3. Apply a scientific approach and reasoning, and identify, using an inductive or deductive approach, the unifying aspects of different
situations and experiences.

3.1 Evaluate the simplicity, clarity, rigor, originality of a scientific reasoning, and identify any flaws.

3.2 Develop or adapt a physical reasoning and formalize it.

3.3 Argue the validity of a scientific result and adapt its argumentation to various audiences.

3.4 Show the analogies between different problems in physics, in order to apply known solutions to new problems.

 

4.    Build new knowledge and research related to issues in one or more areas of current physics.

4.1 Develop an autonomous physical intuition by anticipating expected results and verifying consistency with existing results.

4.2 Analyze a research problem and select the appropriate tools to study it in a thorough and original way.

5.    Learn and act autonomously to continue training in an independent way.
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LIST OF FOCUSES

> Research Focus   [ en-prog-2024-phys2m-lphys200a ]
> Teaching Focus   [ en-prog-2024-phys2m-lphys200d ]
> Professional Focus : Medical Physics   [ en-prog-2024-phys2m-lphys200s ]

RESEARCH FOCUS [30.0]

 Mandatory
 Optional
 Not offered in 2024-2025
 Not offered in 2024-2025 but offered the following year
 Offered in 2024-2025 but not the following year
  Not offered in 2024-2025 or the following year
 Activity with requisites
 Open to incoming exchange students
 Not open to incoming exchange students

[FR] Teaching language (FR, EN, ES, NL, DE, ...)

Click on the course title to see detailed informations (objectives, methods, evaluation...)

Year
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Year

1 2

 Physique atomique, moléculaire et optique
 LPHYS2242 Fundamentals of quantum information Matthieu

Génévriez (coord.)
Sorin Melinte

Bernard Piraux

ENEN
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TEACHING FOCUS [30.0]

IMPORTANT NOTE: In accordance with article 138 para. 4 of the decree of 7 November 2013 concerning higher education and the
academic organisation of studies, teaching practice placements will not be assessed in the September session. Students are required to
make every effort to successfully complete the teaching practice in the June session, subject to having to retake the y5tudents are required to
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 Module animer un groupe et travailler en équipe

 Comprendre l'adolescent en situation scolaire, gérer la relation interpersonnelle et animer le groupe classe (4 credits)
Choisir 1 des activités suivantes.

 LAGRE2020P Comprendre l'adolescent en situation scolaire, Gérer la
relation interpersonnelle et animer le groupe classe.

FR [q2] [22.5h+22.5h] [4 Credits]  x

LAGRE2020Q
Comprendre l'adolescent en situation scolaire, Gérer la
relation interpersonnelle et animer le groupe classe.

FR [q2] [22.5h+22.5h] [4 Credits]  x
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UE au choix [25.0]
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 LGEO1343 Earth observation by satellite Raphaël Rousseau
(compensates
Eric Lambin)
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Alternatives

> Master [120] in Physics [professional focus of Medical Physics : UCLouvain-KULeuven]   [ https://uclouvain.be/en-prog-2024-
phys2m-programme ]

MASTER [120] IN PHYSICS [PROFESSIONAL FOCUS OF MEDICAL
PHYSICS : UCLOUVAIN-KULEUVEN]

 Mandatory
 Optional
 Not offered in 2024-2025
 Not offered in 2024-2025 but offered the following year
 Offered in 2024-2025 but not the following year
  Not offered in 2024-2025 or the following year
 Activity with requisites
 Open to incoming exchange students
 Not open to incoming exchange students
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Year

1 2

 EPHMD2376 Medical Information Systems EN [q1] [23h] [3 Credits]  x

 WFSP2253 Hospital information systems Benoît Debande (coord.) FR [q1] [20h] [3 Credits]  x

 Medical physics and technology
From 22 to 24credit(s)

 EPHMD2362 Technology and Techniques in Radiology EN [q1] [16h+4h] [3 Credits] x  

 WRDTH3160T Technology, Dosimetry and Treatment Planning in
Radiotherapy

EN [q1] [20h] [3 Credits] x  

 WMNUC3120T Technology and techniques in nuclear medicine - (partim
theory)

EN [q1] [20h] [3 Credits] x  

 LGBIO2070 Engineering challenges in protontherapy
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Year

1 2

EPHMD2354
Science and Sustainabilty: a socio-ecological approach EN [q1] [24h] [3 Credits]  x

EPHMD2379
Ethics and Law in Biomedical Research EN [q2] [20h] [3 Credits]  x

 Study Programme 2024-2025
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 Enseignements supplémentaires
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Course prerequisites

There are no prerequisites between course units (CUs) for this programme, i.e. the programme activity (course unit, CU) whose learning
outcomes are to be certified and the corresponding credits awarded by the jury before registration in another CU.

The programme's courses and learning outcomes

For each UCLouvain training programme, a reference framework of learning outcomes specifies the the skills expected of every
graduate on completion of the programme. Course unit descriptions specify targeted learning outcomes, as well as the unit's
contribution to reference framework of learning outcomes.
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PHYS2M -  Information

Access Requirements

Master course admission requirements are defined by the French Community of Belgium Decree of 7 November 2013 defining the
higher education landscape and the academic organisation of courses.

General and specific admission requirements for this programme must be satisfied at the time of enrolling at the university.

Unless explicitly mentioned, the bachelor's, master's and licentiate degrees listed in this table or on this page are to be understood as
those issued by an institution of the French, Flemish or German-speaking Community, or by the Royal Military Academy.

In the event of the divergence between the different linguistic versions of the present conditions, the French version shall
prevail.

SUMMARY

• > General access requirements
• > Specific access requirements
• > University Bachelors
• > Non university Bachelors
• > Holders of a 2nd cycle University degree
• > Holders of a non-University 2nd cycle degree
• > Access based on validation of professional experience
• > Access based on application
• > Admission and Enrolment Procedures for general registration

Specific access requirements

Since this program is taught in English, no prior proof of French language proficiency is required, except for students wishing to access
the didactic program who must provide proof of a CEFR level C1 proficiency.

Students who wish to be admitted on the basis of a dossier (see tables below) are invited to consult the criteria for the evaluation of
application.

Concerning the specific program in medical physics in co-graduation UCLouvain - KU Leuven, specific information is applicable. Apply
at https://www.kuleuven.be/english/application/instructions

University Bachelors

Diploma Special Requirements Access Remarks

UCLouvain Bachelors

Bachelor in Physics Direct access

Bachelor in Mathematics Si l'étudiant a suivi la Titre
inconnu:lminphys

Access based on application In some cases, the UCLouvain
Enrolment Office, after
reviewing their online enrolment
or re-enrolment application, will
ask the students concerned
to provide an enrolment
authorisation from the faculty/
school.

Bachelor in Engineering Si l'étudiant a suivi la Titre
inconnu:lminphys

Access based on application In some cases, the UCLouvain
Enrolment Office, after
reviewing their online enrolment
or re-enrolment application, will
ask the students concerned
to provide an enrolment
authorisation from the faculty/
school.

Bachelor in Geography :
General

Crédits de la Minor in Physics
acquis

Access based on application In some cases, the UCLouvain
Enrolment Office, after
reviewing their online enrolment
or re-enrolment application, will
ask the students concerned
to provide an enrolment
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authorisation from the faculty/
school.

Others Bachelors of the French speaking Community of Belgium

Direct access

Bachelier en sciences de l'ingénieur, orientation ingénieur civil Access based on application

Bachelors of the Dutch speaking Community of Belgium

Direct access

Foreign Bachelors

Access based on application

Non university Bachelors

> Find out more about links to the university

Holders of a 2nd cycle University degree

Diploma Special Requirements Access Remarks

"Licenciés"

Direct access

Masters

Direct access

Holders of a non-University 2nd cycle degree

Access based on validation of professional experience

> It is possible, under certain conditions, to use one's personal and professional experience to enter a university course without having
the required qualifications. However, validation of prior experience does not automatically apply to all courses. Find out more about
Validation of priori experience.

Access based on application

Access based on application : access may be granted either directly or on the condition of completing additional courses of a maximum
of 60 ECTS credits, or refused.

The first step in the procedure is to submit a file online ( see https://uclouvain.be/en/study/inscriptions/futurs-etudiants.html).

Students who wish to be admitted on the basis of a dossier are invited to consult the criteria for the evaluation of application.

Admission and Enrolment Procedures for general registration
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Possible trainings at the end of the programme

Whatever the focus chosen, the Master’s [120] degree gives direct access to the PhD in Science.

In addition, there are two particularly adapted programmes that allow for further study and obtaining specific diplomas :

1) An additional year of study at Mol, after the Master's [120] degree, allows to follow the English-speaking interuniversity programme
giving the title of "Master in Nuclear Engineering" managed by BNEN (Belgian Nuclear Higher Education Network) (intensive courses
are given in English by professors from different Belgian universities at the Mol Nuclear Research Center).

2) For students who have completed and passed a Master's [120] degree with specialized focus on medical physics, an expert's
license in radiotherapy, medical radiophysics or radiology may be obtained by carrying out a 1-yr internship after the Master [120].
This internship also includes some additional teaching units required by the Federal Agency for Nuclear Control. These teaching units
provide additional training in the following areas :

• principles, techniques and quality control in medical imaging ;
• special radiological protection issues and supplements ;
• radiochemistry, radiotoxicology and radiopharmacy ;
• assessment of the risks of radioactive releases into the environment in normal and accidental situations, and emergency plan for
nuclear risks.

In addition, UCLouvain Masters (usually 60) are widely available to UCLouvain Masters’ graduates. For example :

• the Master [120] in Science and Environmental Management and the Master [60] in Science and Environmental Management (direct
access with possible supplements) ;

• the different Masters [60] in management science (direct access through examination of the file) : see the list ;
• Master [60] in Information and Communication in Louvain-la-Neuve or Master [60] in Information and Communication in Mons.

Certificates

The teaching units listed in the specialized focus on medical physics may be followed for obtaining certificates of complementary studies
in radiation protection and application of ionizing radiation for persons wishing to obtain accreditation for the surveillance and protection
of workers and population against the danger of ionizing radiation.

Accessibility : doctors, pharmacists, veterinarians, science graduates, civil engineers, agronomists, industrial engineers.

These students will, among other things, have to follow advanced teaching units in nuclear physics and nuclear techniques :

LPHYS2102 Detectors and sensors

LPHY2360 Atomic, nuclear and radiation Physics

LPHYS2504 Production, use, management and control of radioelements.

Contacts

Curriculum Management

Entity

Structure entity SST/SC/PHYS
Denomination
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