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E. Métral (CERN, elias.metral@cern.ch): JUAS director
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56 participants 
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Course 2 (26)
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Welcome to JUAS-2023!

LHC => Largest (27 km) and most powerful  
“particle accelerator & collider” ever built!

E. Métral (CERN, elias.metral@cern.ch): JUAS director
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Lake Léman

Welcome to JUAS-2023!

(“Lake Geneva”)

LHC => Largest (27 km) and most powerful  
“particle accelerator & collider” ever built!

E. Métral (CERN, elias.metral@cern.ch): JUAS director

mailto:elias.metral@cern.ch


E. Métral, 09/01/2023, ESI                            4

Mont Blanc

Lake Léman

Welcome to JUAS-2023!

(“Lake Geneva”)

LHC => Largest (27 km) and most powerful  
“particle accelerator & collider” ever built!

E. Métral (CERN, elias.metral@cern.ch): JUAS director

mailto:elias.metral@cern.ch


E. Métral, 09/01/2023, ESI                            4

Geneva

Mont Blanc

Lake Léman

Welcome to JUAS-2023!

(“Lake Geneva”)

LHC => Largest (27 km) and most powerful  
“particle accelerator & collider” ever built!

E. Métral (CERN, elias.metral@cern.ch): JUAS director
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Current  
proposed location 
for possible CERN 

future collider  
(~ 90 km)
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  Course 1: The Science of Particle Accelerators (09/01-10/02) 
  Course 2: The Technology and Applications of Particle Accelerators (13/02-17/03)

Geneva

Mont Blanc

Lake Léman

Welcome to JUAS-2023!

(“Lake Geneva”)

Current  
proposed location 
for possible CERN 

future collider  
(~ 90 km)

LHC => Largest (27 km) and most powerful  
“particle accelerator & collider” ever built!

E. Métral (CERN, elias.metral@cern.ch): JUAS director
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E. Métral, 09/01/2023, ESI                            5

2 courses => 2 INDICO web pages
https://indico.cern.ch/event/1210739/ 

https://indico.cern.ch/event/1214547/ 

https://indico.cern.ch/event/1210739/
https://indico.cern.ch/event/1214547/
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ESI host of JUAS,  
located in ArchParc, Archamps, France

Chamonix

Paris

Geneva
CERN
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Lecture hall Computer room

Student foyer

ESI host of JUAS,  
located in ArchParc, Archamps, France

No computers this year (only 
screens, keypads and mouses) 

The foosball 
table is at the 
entrance of 
the building. 
There is also 
a tennis table
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A brief history of JUAS
◆Origins (1994) 

✴Accelerator courses given by CERN staff at Université Joseph Fourier in 
Grenoble 

✴Creation of ESI by Département de la Haute-Savoie (France) – previous 
presentation 

◆ Previous directors of JUAS 
✴M. Rey-Campagnolle (founder): 1994–2000 
✴J. Le Duff: 2001–2005 
✴F. Méot: 2006–2010 
✴L. Rinolfi: 2011–2016 
✴Ph. Lebrun: 2017–2020 
✴J. Jowett: 2021 
✴E. Métral: 2022-… 

◆More than 1300 students trained 
◆ JUAS alumni active in many accelerator laboratories worldwide 
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◆ Invented a century ago as instruments of basic science, particle 
accelerators have also become essential tools of applied science, 
engineering and medicine. There are today more than 40 000 particle 
accelerators in operation worldwide. Their design, construction and 
operation have developed into a specific domain of science and technology, 
resulting in a growing demand for training 

◆ The mission of the JUAS is primarily to train graduate students from its 
14 Partner Universities in the science, technology and applications of 
particle accelerators 

◆ For this purpose, JUAS holds two 5-week courses yearly at the ESI in 
Archamps, taught by renowned experts from universities and laboratories 
and accredited by the Partner Universities 

◆Depending on the availability of places, JUAS also welcomes graduate 
students from other universities as well as professionals 

◆ Additionally, JUAS contributes to knowledge dissemination and 
outreach in the field of particle accelerators   

JUAS mission
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JUAS Partner Universities
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JUAS collaborating institutes  
and programmes
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Myself (answering to the questions Stéphanie sent to all of us)
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Myself

https://www.esi-archamps.eu/juas-presentation/

https://www.esi-archamps.eu/juas-presentation/
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More on you:  
the JUAS-2023 students
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Citizenship: both courses 1&2
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Austria
Colombia

Czechia
Egypt

France
Germany

Greece
Hungary

India
Iran
Italy

Kyrgyzstan
Latvia

Macedonia
Mexico

Netherlands
Norway

Portugal
Spain

Sweden
Turkey

UK
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Citizenship: course 1
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Citizenship: course 2
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Institutions: both courses 1&2
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Institutions: course 2
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Distribution of people

Professional
1

PHD
24 Master

31

Professional
1

PHD
19

Master
10

PHD
10

Master
28

Courses 1&2 Course 1 Course 2
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Courses 1&2 Course 1 Course 2

Distribution of gender

Female
16

Male 
40

Female
6

Male
24

Female
11

Male
27
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Distribution of people having exams

PHD
19

Master
28 PHD

17

Master
9

PHD
7

Master
26

Courses 1&2 Course 1 Course 2
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Pre-requisites to JUAS Courses
◆ The JUAS courses are of graduate level (Master or Doctoral) and the 

students are expected to have knowledge of general physics at the 
Bachelor level 

◆ Pre-requisites include elementary knowledge of 
✴Special relativity 
✴Electromagnetism 
✴Nuclear physics 
✴Mathematical methods of physics (vector analysis, vector spaces 

and matrices, differential & partial differential equations, Laplace & 
Fourier transforms) 

✴Some knowledge of signal theory could also be useful 

◆ Some MOOCs have been also provided with 2 mandatory quizzes 
on EM and SR => To be discussed this afternoon
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JUAS approach to teaching  
accelerator physics and technology

◆ 2 courses, each 5 weeks 
✴The science of particle accelerators 
✴The technology and applications of particle accelerators 

◆ Expert lecturers from universities, national labs and CERN 
◆ Lectures + tutorials + seminars + workshops + practical work + lab visits 
◆ Syllabus and appointment of lecturers submitted to Advisory Board 
◆ Lecture slides are available in INDICO, sometimes prior to the lectures/

tutorials, download for personal use and annotation   
◆ Students are required to have a computer 
◆Written exams 
◆Oral presentations by students on design workshops and practical work 

◆Unfortunately, this year (as in the previous one), we still have the pandemic 
and are obliged to adapt to the remote format
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JUAS approach to teaching  
accelerator physics and technology

◆ 2 courses, each 5 weeks 
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◆ Expert lecturers from universities, national labs and CERN 
◆ Lectures + tutorials + seminars + workshops + practical work + lab visits 
◆ Syllabus and appointment of lecturers submitted to Advisory Board 
◆ Lecture slides are available on INDICO, sometimes prior to the lectures/

tutorials, download for personal use and annotation   
◆ Students are required to have a computer 
◆Written examinations (and reports) 
◆Oral presentations 

◆Unfortunately, we were obliged to adapt to the remote format in 2021 and 
2022 (due to the pandemic) but fortunately we are back to ESI this year ;-) 
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Scientific programme 
Course 1: 110h05min
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(on average!)
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Scientific programme 
Course 2: 112h45min
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(on average!)
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Visits
CERN Control Room in 2020

ESRF (Grenoble) in 2020
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Accelerator Design Workshop

Working in topical groups

At ESI in 2020
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Accelerator Design Workshop

Working in topical groups

At ESI in 2020

With ZOOM in 2021 and 
2022 => Breakout rooms
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Practical Days (Course 2)
At CERN and Bergoz 

Instrumentation in 2020
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JUAS-2023 Course 1: WEEK 1
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N.B.: (Small) updates to the programme remain possible at any time => Please note and regularly 
check the INDICO page (Course 1): https://indico.cern.ch/event/1210739/timetable/#20230109 

https://indico.cern.ch/event/1210739/timetable/#20230109
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JUAS-2023 Course 1: WEEK 2
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N.B.: (Small) updates to the programme remain possible at any time => Please note and regularly 
check the INDICO page (Course 1): https://indico.cern.ch/event/1210739/timetable/#20230109 
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JUAS-2023 Course 1: WEEK 3

N.B.: (Small) updates to the programme remain possible at any time => Please note and regularly 
check the INDICO page (Course 1): https://indico.cern.ch/event/1210739/timetable/#20230109 
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JUAS-2023 Course 1: WEEK 4

                          34

N.B.: (Small) updates to the programme remain possible at any time => Please note and regularly 
check the INDICO page (Course 1): https://indico.cern.ch/event/1210739/timetable/#20230109 
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JUAS-2023 Course 1: WEEK 5
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N.B.: (Small) updates to the programme remain possible at any time => Please note and regularly 
check the INDICO page (Course 1): https://indico.cern.ch/event/1210739/timetable/#20230109 
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JUAS-2023 Course 2: WEEK 1

N.B.: (Small) updates to the programme remain possible at any time => Please note and regularly 
check the INDICO page (Course 2): https://indico.cern.ch/event/1214547/timetable/#20230213 

                          36

https://indico.cern.ch/event/1214547/timetable/#20230213


E. Métral, 09/01/2023, ESI

JUAS-2023 Course 2: WEEK 2
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N.B.: (Small) updates to the programme remain possible at any time => Please note and regularly 
check the INDICO page (Course 2): https://indico.cern.ch/event/1214547/timetable/#20230213 
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JUAS-2023 Course 2: WEEK 3

                          38

N.B.: (Small) updates to the programme remain possible at any time => Please note and regularly 
check the INDICO page (Course 2): https://indico.cern.ch/event/1214547/timetable/#20230213 
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JUAS-2023 Course 2: WEEK 4
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N.B.: (Small) updates to the programme remain possible at any time => Please note and regularly 
check the INDICO page (Course 2): https://indico.cern.ch/event/1214547/timetable/#20230213 
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JUAS-2023 Course 2: WEEK 5
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N.B.: (Small) updates to the programme remain possible at any time => Please note and regularly 
check the INDICO page (Course 2): https://indico.cern.ch/event/1214547/timetable/#20230213 
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Software installation
◆ You should all have a CERN Computer account, which will help a 

lot => To be discussed with the relevant lecturer   

◆Recommendation for the MAD-X Workshop => See INDICO site 
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JUAS-2023 Examinations

Course 1: WRITTEN examination 

◆ 5 topics, each allocated 1.5 hours 
✴ Transverse beam dynamics (coefficient 14) => Monday Week 3  
✴ Longitudinal beam dynamics (coefficient 14) => Monday Week 3 
✴ Synchrotron radiation (coefficient 12) => Tuesday Week 5 
✴ Remaining 2 topics will be announced in Week 4 (coefficients 

similar to number of slots) => Wednesday Week 5 
◆ Students have access to paper or downloaded documents on 

computer/tablet   
◆WIFI and wire connections disabled in exam room 
◆No mobile phone or other connected electronic device allowed
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JUAS-2023 Examinations

Course1: ORAL examination 

◆ For the Accelerator Design Workshop (coefficient 6) => Monday 
Week 5 
✴Note: there will be a bonus for those who will hand back a 

well filled notebook after the MAD-X Workshop
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JUAS-2023 Examinations

                          44

Course 2: WRITTEN examination 

◆ 5 topics, each allocated 1.5 hours 
✴RF engineering (coefficient 14) => Monday Week 3  
✴NC Magnets (coefficient 14) => Monday Week 3 + report to be 

given before the exam to prepare the exam (coefficient 3) 
✴Beam instrumentation (coefficient 14) => Tuesday Week 5 
✴Remaining 2 topics will be announced in Week 4 (coefficients 

similar to number of slots) => Tuesday and Wednesday Week 5 
◆ Students have access to paper or downloaded documents on 

computer/tablet   
◆WIFI and wire connections disabled in exam room 
◆No mobile phone or other connected electronic device allowed
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JUAS-2023 Examinations
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Course 2: ORAL examination 

◆ For the Practical Days at CERN (coefficient 6) => Monday Week 
5
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JUAS Student Certification
◆ JUAS and home institutions of students 

✴Master Students: Partner University may give ECTS credits to 
their students who have passed the examination for each Course 

✴Doctoral Students: credits may be given by the doctoral 
schools according to their own policy 

✴Professionals: JUAS Course may be considered part of 
professional training («Formation Continue» in France) 

◆Certification 
✴JUAS issues a Certificate for each Course containing all 

information 
✴Subjects studied and numbers of hours 
✴Exam taken or not 
✴Marks obtained in relation to class averages  
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Attendance Certificates & Grade  
Sheets: Master and Doctoral students

◆ If not taking the exams, they get 
✴Certificate of Attendance with note that they have “opted not to take the 

examinations” 
◆ If taking the exams, they get 

✴Certificate of Attendance with 
✦Overall grade of student 
✦Overall class average grade & standard deviation 

✴Grade Sheet with, for each subject 
✦Student grade 
✦Class average grade 

◆Class average grades are based only on results of Master and Doctoral students 
◆All grades out of 20 (French system!)
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Attendance Certificates & Grade  
Sheets: Professional students

◆ All students get 
✴Certificate of Attendance, bearing no mention of 

examinations 
◆ If taking the exams, they get additionally 

✴Grade Sheet with, for each subject, the student grade 
◆Grades of Professional students are not included in class 

averages 
◆All grades out of 20
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JUAS-IPAC Prize 2023
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https://www.ipac23.org/ 

23

https://www.ipac23.org/
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Evaluation of all JUAS speakers  
(lectures, seminars, visits)
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Social aspects of JUAS

◆ The social interactions between lectures, at breaks, lunch, after-works, 
journeys to lab visits, etc. are an important and valuable part of the 
JUAS experience 

✴Making friends with people from a diversity of backgrounds 

✴Learning about their experiences of other students, as well as 
professionals and the faculty 

✴N.B.: most faculty are accelerator experts at national or international 
labs, not university lecturers, giving their time voluntarily 
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JUAS code of conduct:  
Mutual respect

◆ Freedom of opinion and of belief 
◆Cultural diversity 
◆Gender equality 

⇒ Constitution of France, Article 1 

• La France… assure l'égalité devant la loi sans distinction 
d'origine, de race ou de religion. Elle respecte toutes les 
croyances 

• France… shall ensure the equality before the law, without 
distinction of origin, race or religion. It shall respect all beliefs
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Job opportunities

◆ Studying at JUAS is a good opportunity to find a position 
✴ Internship in national or international laboratory 
✴Summer job 
✴PhD grant 
✴Post doctoral 
✴… 

◆Do not hesitate to talk and ask further questions/info to any of the JUAS-2022 
speakers 

◆Consult our job opportunity web site: http://www.esi-archamps.eu/Thematic-
Schools/JUAS/Job-opportunities 
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2nd EU-funded challenge in 2023

=> See more info also during the seminar from N. Delerue on Friday 10/02/23
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=> We hope that you will have a rewarding experience and get a 
good start in learning the fascinating physics of particle accelerators

Welcome to JUAS-2023 and enjoy! 
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