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CAS PROGRAM COMMITTEE

Computing and Modeling for Particle Accelerators

Thursday, 07 December, 2017, 09.00, CERN, B18-3-008

A G E N D A

1. Welcome (H.Schmickler)
2. Introduction (H.Schmickler); these slides
3. Local Arrangements (Y.Papaphilippou, S.Tzamaris)
4. Discussion of the program and proposal for 

lecturers (W.Herr, All)
5. Miscellaneous

Lunch at 12.30



RB HS WH BH DR CAS 

Papaphilippou CERN BE/ABP 
Tzamarias Thessaloniki 

Ferrari CERN EN/STI 
Russenschuck CERN TE/MSC 
Wendt CERN/BI 
Wenninger CERN BE/OP 

Adelmann PSI 
Boine-Frankenheim GSI 
Chao SLAC
Ferrario INFN 
Forrest KEK 
Wanzenberg DESY 
Wolski Liverpool 
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Program committee



The CERN Accelerator School holds courses in all of the Member States of CERN

Have been to all except Israel (joined 2014) and Romania (joined 2016)
12/6/2017 H.Schmickler/R. Bailey, CAS 3



• Established at the beginning of 1983
– To preserve and transmit knowledge accumulated, at CERN and 

elsewhere, on particle accelerators and colliders of all kinds

• This provided a framework for a series of courses
– General accelerator physics, now yearly, alternating between

• Introduction to Accelerator Physics
• Advanced Accelerator Physics

– Specialized topic in the field, was yearly, now two/three per year

• 68 schools held so far
– 50 to 60 hours teaching in 1-2 week intensive residential courses

• Occasional courses in the framework of the US-CERN-Japan-Russia 
Joint Accelerator School (JAS)
– 14 schools held so far (since 1985)
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The CERN Accelerator School



Scope
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Accelerator Physics

Relativity / Electro-Magnetic 
Theory / Transverse Beam 

Dynamics / Longitudinal Beam 
Dynamics / Linear Imperfections 
and Resonances / Synchrotron 

Radiation / Electron Beam 
Dynamics / Multi-Particle Effects 

/ Non-Linear Dynamics Beam 
Instabilities / Landau Damping / 

Beam-Beam Effects

Accelerator Systems

Particle Sources / RFQ / LEBT 
RF Systems / Beam 

Measurement / Feedback 
Systems / Beam Injection and 

Extraction / Beam Transfer 
Power Convertors / Warm 

Magnets / Superconducting 
Magnets / Vacuum Systems 
Machine Protection Systems
Computing and Simulation

Accelerators

Linear Accelerators
Synchrotron Light Machines

FELs
FFAGs

Cyclotrons
Synchrotrons

Colliders

Applications

High Energy Physics
Nuclear Physics

Industrial Applications
Medical Applications

Cancer Therapy



Schools 1983-2001
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Schools 2002-2017
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Budker
Institute

of Nuclear
Physics

J A S
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The CERN Accelerator School holds courses in all of the Member States of CERN

2014, Prague, Czech 
Republic

One

Have been to all except Israel (joined 2014) and Romania (joined 2016)

2017
• Beam Injection Extraction 

& Transfer
» Erice, Italy, March

• Vacuum for Accelerators
» Max IV, Sweden, June

• Advanced AP
» UK, September

• RF technology (JAS)
» Japan, October

2018
• Future Colliders

» Switzerland, Q1
• Beam Measurement

» Finland, Q2
• Introduction to AP

» Romania, Q3
• Computing in Accelerators

» Greece, Q4

Proceedings

Proceedings

Proceedings

Proceedings

Proceedings
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4 years look-ahead

Period I Period II Period IIb Period III Period IV

Feb-April May-June End June Sept-Oct Nov-Dec

2018 Future Colliders Beam Instrumentation Short Introduction General Introduction Comp. Methods

Switzerland Finland local Romenia Greece

2019 Advanced Acc. Concepts Advanced General Short Introduction General Introduction RF JAS: Ion Colliders

Germany?? Danmark?? local Slovakia ?? Netherlands ?? Russia

2020 Warm magnets Mechanical Engineering Short Introduction General Introduction Digital Signal Processing

Austria?? local

2021 free Advanced General Short Introduction General Introduction JAS: Very Advanced Beam Dynamics

local Americas



• Decide on

– Possible dates for the school

– Title of the school

– Estimated/desired number of participants

– The length and schedule of the school

– The partition between lectures and practical work (if any)

• Propose

– Lecture topics

– Speakers

– Reserve speakers

12/6/2017 H.Schmickler/R. Bailey, CAS 11

Tasks for the program committee
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__ Average 32 %

__ Average 79
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• Introduced for High Power Hadron Machines (Bilbao 2011)
– Qualified success, even with no time allocated for work
– Students were divided into small groups and given ONE TASK to pursue

• Repeated for 
– Ion Sources (Senec 2012) Success (built into program)
– Superconductivity (Erice 2013) Success (built into program)
– JAS on Machine Protection (California 2014)  Success (built into program)
– Medical Applications (Vosendorf 2015)  Success (built into program) 

• Same task for all

– PWA (CERN 2014) Limited Success
• Not enough time allocated in (short) program

– FELs and ERLs (Hamburg 2016) Qualified success (built into program)
• Shortage of experts

– Injection and Extraction (Erice 2017) Success (built into program)
– Vacuum (Glumslov 2017) Big Success (built into program)

• ALL STUDENTS FOLLOWED ALL TASKS
• Rather heavy on manpower

• Considered not appropriate for 
– Power Converters (Baden 2014)
– Intensity Limitations (CERN 2015)
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Case Studies at recent topical schools



• Will be done for

– Future Colliders (Zurich 2018)
• 3 tasks envisaged
• Students will be divided into small groups and pursue ONE TASK

– Beam Instrumentation (Helsinki 2018)
• 4 hands-on courses envisaged
• ALL STUDENTS WILL FOLLOW ALL TASKS
• Note length of school (see later)

• Is it appropriate for this school ?

– If Yes

• What format should it take ?
• Need to build fully into the program
• Need space and facilities

• Need Case Study coordinator(s)
• Need experts in the field to act as tutors throughout the school
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Case Studies / Hands-ON Courses at upcoming topical schools
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30h lectures, 17h tutorials, Opening/Closing (49h) + full 7h day at lab



Provisional program for FC school, Q1 2018
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Provisional program for BI school, Q2 2018
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Topics (for illustration – needs developing)
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Topic and Speakers for CAS on Computing Techniques, Greece, Q4 2018

Topic Hrs Speaker Reserve

Opening 1 Schmickler plus local

Closing 1 Gianotti?

Seminar 1 1 local

Seminar 2 1 local

Overview and particular aspects 4

Mathematical background 4

Single particle dynamics 6

Monte Carlo techniques 5

Computing techniques 4

Field solvers 4

Multi particle dynamics 2

Numericla techniques 3

Operation and control 5

9 37


