The CERN Accelerator School
and DESY are organizing a course on

Free Electron Lasers and Energy
Recovery Linacs (FELs and ERLSs)

31 May - 10 June, 2016

Hotel Scandic Hamburg Emporio, Hamburg, Germany

The course willmainly be of interest to staff in accelerator A full day visit to DESY and the European XFEL in Hamburg
kaboratories, university departments, FEL and ERL Bahrenfeld will provide a practical insight into the field.
centres and companies manufacturing accelerator

aquipment. Following introductory lectures on radiation  Participants will also have the opportunity of working on
Issues, the baskc requirements on LINACs and ERLs will  reallistic case studies and presenting thelr results as an
be discussed. Undulators and the process of lasing and  infegral part of the programme.

seading will then be treated in some detail, followad by

lectures on varlous beam dynamic and beam control

Issues,

Contact: CERN Accelerator School f HELMHOLTZ ® . .
5/30/2016 m CH - 1211 Geneva 23 Fax: +41 22 767 54 60 ” | ASSOCIATION ‘ E‘;; | v)

The CERN Accsisestor Schoot cern.ch/schools/CAS



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

The twenty one Member States of CERN
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The CERN Accelerator School

e 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 per year

* 63 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)

— 13 schools held so far (since 1985)

5/30/2016 R. Bailey, CAS



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

Scope

Accelerator Systems

Particle Sources / RFQ / LEBT
RF Systems / Beam
Instrumentation / Feedback
Systems / Beam Injection and
Extraction / Beam Transfer
Power Convertors / Warm
Magnets / Superconducting
Magnets / Vacuum Systems
Machine Protection Systems
Radiation and Radioprotection

Applications

High Energy Physics
Nuclear Physics
Industrial Applications
Medical Applications
Cancer Therapy

Accelerators

Linear Accelerators
Synchrotron Light Machines
FELs
FFAGs
Cyclotrons
Synchrotrons
Colliders
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Schools 1983-1999

Year Topic Town Country Level Proceedings
1999 | Vacuum Technology Snekersten Denmark Specialised CERN-99-05
1999 | General Accelerator Physics Bénodet France Intermediate
1998 | General Accelerator Physics Oxford UK Introduction
Measurement and Alignment
1997 | of Accelerator and Detector Anacapri Italy Specialised
Magnets CERN-98-05
1997 | General Accelerator Physics Gyovik Norway Intermediate
Synchrotron Radiation and .
1996 | £ Flection Lasers Grenoble France Specialised | ppN_98-04
1996 | General Accelerator Physics Cascais Portugal Introduction
Superconductivity in Particle -
1995 Acieleratcrs Y Hamburg Germany Specialised CERN-96-03
1995 | General Accelerator Physics Eger Hungary Intermediate
Cyclotrons, Linacs and Their
1994 | Applications La Hulpe Belgium Specialised CERN 96-02
1994 | General Accelerator Physics Baden Austria Introduction
RF Engineering for Particle
1993 | Accelerators Anacapri Italy Specialised
CERN 95-06 v1, 95-
1993 | General Accelerator Physics Rhodes Greece Advanced 06 v2
CERN-94-01-V-1,
1992 | General Accelerator Physics Jyvaskyla Finland General CERN-94-01-V-2
Magnetic Measurement and
1992 | Alignment Montreux Switzerland | Specialised CERN-92-05
RF Engineering for Particle United CERN-92-03-V-1,
1991 | Accelerators Oxford Kingdom Specialised CERN-92-03-V-2
Noordwigker
1991 | General Accelerator Physics hout Netherlands | Advanced CERN-92-01
Power Converters for Particle
1990 | Accelerators Montreux Switzerland | Specialised CERN-90-07
1990 | General Accelerator Physics Julich Germany General CERN-921-04
Synchrotron Radiation and United
1989 | Free Electron Lasers Chester Kingdom Specialised CERN-90-03
1989 | General Accelerator Physics Uppsala Sweden Advanced CERN-90-04
Superconductivity mn Particle
1988 | Accelerators Hamburg Germany Specialised CERN-89-04
1988 | General Accelerator Physics Salamanca Spain General CERN-89-05
West
1987 | General Accelerator Physics Berlin Germany Advanced CERN-89-01
Applied Geodesy for Particle
1986 | Accelerators Geneva Switzerland | Specialised CERN-87-01
1986 | General Accelerator Physics Aarhus Denmark General CERN-87-10
United CERN-87-03-V-1,
1985 | General Accelerator Physics Oxford Kingdom Advanced CERN-87-03-V-2
Gif-sur- CERN-85-19-V-1,
1984 | General Accelerator Physics Yvetie France General CERN-85-19-V-2
Antiprotons for Colliding
1983 | Beam Facilities Geneva Switzerland | Specialised CERN-84-15
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Schools 2000-2015

Year Topic Town Country Level Proceedings
2015 | Intensity Limitations CERN Switzerland | Specialised CERN-2016-
2015 [ General Accelerator Physics Warsaw Poland Advanced

2015 | Accelerators for Health Vosendorf Austria Specialised CERN-2016-
2014 | Plasma Wake Acceleration CERN Switzerland | Specialised CERN-2016-
2014 [ Power Convertors Baden Switzerland | Specialised CERN-2015-003
2014 [ General Accelerator Physics Prague Czech Rep Introduction

2013 | Superconductivity Erice Italy Specialised CERN-2014-005
2013 | General Accelerator Physics Trondheim Norway Advanced CERN-

2012 | Ion Sources Senec Slovakia Specialised CERN-2013-007
2012 | General Accelerator Physics Granada Spain Introduction

2011 [ High Power Machines Bilbao Spain Specialised CERN-2013-001
2011 | General Accelerator Physics Chios Greece Intermediate

2010 [ RF for Accelerators Ebeltoft Denmark Specialised CERN-2011-007
2010 | General Accelerator Physics Varna Bulgaria Introduction

2009 | Magnets Bruges Belgium Specialised CERN-2010-004
2009 [ General Accelerator Physics Darmstadt Germany Intermediate

2008 [ Beam Diagnostics Dourdan France Specialised CERN-2009-005
2008 [ General Accelerator Physics Frascati Italy Introduction

2007 | Digital Signal Processing Sigtuna Sweden Specialised CERN-2008-003
2007 | General Accelerator Physics Daresbury UK Intermediate

2006 | Vacuum in Accelerators Platja d’Aro | Spain Specialised CERN-2007-003
2006 | General Accelerator Physics Zakopane Poland Introduction

2005 | Small Accelerators Zeegse Netherlands | Specialised CERN-2006-012
2005 | General Accelerator Physics Trieste Italy Intermediate

2004 | Power Converters Wamngton | UK Specialised CERN-2006-010
2004 | General Accelerator Physics Baden Austnia Introduction

2003 :3::;25;2 nRLz;i:;iGn and Brunnen Switzerland | Specialised CERN-2005-012
2003 | General Accelerator Physics Zeuthen Germany Intermediate

2002 iﬁiﬁfﬁ’i‘ﬁﬁﬁ?ﬁﬁim Erice lraly Specialised | -ERN-2004-008
2002 | General Accelerator Physics Sesimbra Portugal Introduction

2001 ﬁ:ﬁiﬁﬁ?iﬁféﬂ Prubonice Ei:u]tlﬂic Specialised | ;1 blished
2001 | General Accelerator Physics Seville Spain Intermediate

2000 | RF Engineering Seeheim Germany Specialised CERN-2005-003
2000 | General Accelerator Physics Loutraki Greece Introduction
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Santa Margherita di Pula,

Lecture Notes in Physics

1985 . Nonlinear Dynamics .
Sardinia, Italy Y No. 247 Springer-Verlag
1986 | South Padre Island, Texas, USA Frontiers of Particle Beams Lecture Not.es in Physics
No. 296 Springer-Verlag
. Frontlers.of Pa(tlcle B.eams: Lecture Notes in Physics
1988 | Anacapri, Italy Observation, Diagnosis and .
. No. 343 Springer-Verlag
Correction
1990 Hilton Head, Frontiers of Particle Beams: Lecture Notes in Physics
South Carolina, USA Intensity Limitations No. 400 Springer-Verlag
. Frontiers of Particle Beams: Lecture Notes in Physics
1992 | Benalmadena, Spain . . . . v
Factories with e+e- Rings No. 425 Springer-Verlag
. . Frontiers of Accelerator World Scientific, 1996
1994 1 Maui, Hawaii, USA Technology ISBN 981-02-2537-7
Frontiers of Accelerator
. Technology: World Scientific, 1999
1996 | H -machi, J Lo . ;
dyama-machi, Japan RF Engineering for Particle ISBN 981-0203838-X
Accelerators
. World Scientific, 1999
1998 | Montreux, Switzerland Beam Measurement ISBN 981-02-3881.9
2000 | St. Petersburg, Russia ELT:E:z:Z;:'Acceleratm AlP, 2001
High Quality Beams ISBN 0-7354-0034-2
2002 | Long Beach, California, USA Frontiers of .Acc.elerator World Scientific, 2004
Technology in Linacs
. Synchrotron Radiation and .
2011 | Erice, Italy Free Electron Lasers No proceedings
Introduction to Particle
2013 | Shizuoka, Japan Accelerators (Regional No proceedings
session)
2014 | Newport beach, California, USA Beam Loss and Accelerator CERN-2016-02

Protection




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

The twenty one Member States of CERN

Mamber States Dates of scosmcn)
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2016, Hamburg
Germany

2016

ERLs and FELs

— Hamburg, Germany
Introduction to AP

— Budapest, Hungary
Injection & Extraction

— Erice, Italy
— March 2017

2017
Vacuum systems
— ESS, Sweden
Advanced AP
— UK
What ?
— Where?




ERLs and FELs, Hamburg, Germany

* |n collaboration with DESY

— Kay Wittenburg

— Christel Oevermann
e Ruth Mundt

The CERN Accelerator School
and DESY are organizing a course on

Free Electron Lasers and Energy

* In the HOtEl Scandic Recovery Linacs (FELs and ERLs)

— Anja Schnakenbeck 31 May - 10 June, 2016
Hotel Scandic Hamburg Emporio, Hamburg, Germany
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— I e re S a -— IVI a rl e I I O p p e The course be of interestto staff Afullday visit to DESY and the European XFEL in Hamburg

i
uuuuuuu FEL and ERL Bahrenfeld will provide a practical insight into the field.
centres and mpani
equipment. Following y lech dicti will also have the opportunity of working on
. . Issues, the baskc requirements on LINACs and ERLs will  redlistic case studies and presenting thelr results as an
K I m S e I d e I be discussed. Undulators and the process of lasing and  integral part of the programme.
seading will then be treated in some detall, followed by
lectures on varlous beam dynamic and beam control
Issues.
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Program

Free Electron Lasers and Energy Recovery Linacs (FELs and ERLs), 31 May - 10 June, 2016

Time | Tuesday | Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday
31 May 1 June 2 June 3 June 4 June 5 June 6 June 7 June 8§ June 9 June 10 June
08:30 Opening Wakefields Lasers im FEL Concept of Quantum FEL. | 09:00 LLEF Advanced Undulator
Talks Facilities ERL Controls and Undulator Tapering
Feedbacks Concepts
09:30 U. Van Rienen M. Divall A Jankowiak G. Robb 5. Pfeiffer I. Rosenzweig M. Yurkov
09:30 Electro- Linear Beam Motion in an High Gain E High Gain 10:00 Photon Beam Crysialloeyaplny D
magnetic Optics I Undulator Regime 1D Regime 3D Caherence Transport and Molecular
Theory I Properties of fhe Imaging using
A X Radiaton fiom X-Ray Lasers E
) SASEFEL
10:30 W. Herr EB. Holzer S. Reiche E.-J Kim E -I. Kim M. Yurkov M. Yabashi T. White
COFEEE COFFEE COFEEE COFFEE COFFEE COFEEE COFFEE COFFEE P
11:00 R Special Linear Beam Pendulum High Gain C Temporal 11:30 The Electron Beam Machine
Belativity Optics IT Equations and Regime 1D Coherence European Dhagnostics Protection A
Low Gain II XFEL
Regime U R
2:00 I W. Herr E. Holzer 5. Reiche E.-J. Kim E -I. Kim H. Weise R. Ischebeck L. Froehlich
2:00 Synchrotron Coherence in Bunch Length Seeding Experience from 12:30 Timing and Different ERT T
Vv Fadiation I Beams Compressors Schemes [ R FLASH: FEL Plasma Synchronisation | Applications
Theory versus | Wake Dnven U
A Experiment FEL
13:00 L. Rivkin I. Rossbach S. Di Mitri L. Giannessi 5 M. Yukov B_ Assmann | M Bellaveglia | K Aulenbacher R
L LUNCH LUNCH LUNCH LUNCH LUNCH LUNCH LUNCH LUNCH
14:30 Synchrotron Space Charge Coherent Seeding XFELO Case Study Case Study E
Radiation IT Mitigation Synchrotron Schemes IT I Work Presentations
D Radiation and v
Microbunching I
15:30 Instability o 5
L. Rivkin M. Ferrario S. Di Mitri L. Giannessi E -I. Kim I
15:30 Undulators SC Cavities Electron Beam Case Study T Case Study Case Study
A (High Q) Som'oes and Dynamics of _ Work Work Presentations D
: Injector ERLs N T
- Systems (0]
k A
16:30 I. Pilueger E. Calaga E. Chiadroni A. Jankowiak D
TEA TEA TEA TEA TEA E TEA TEA
17:00 Linear Historical Survey Energy Transverse Case Study 5 Case Study Seminar
Registra Accelerator of FELs Efficiency Optics in the Work Y Work Gravitational Y
; Technology ERL Arcs Waves
18-00 | O D. Alesini M. Couprie E. Jensen A Valloni R Schnabel
18:30 Case Study
5/30/2071 Bpiroduction ] ] R. Bailey, CAS , , , 10
19:30 Dinner Dinner Dinner er Dinner er Dinner Dinner Dinner



More information

* Breakfast, Lunch and Dinner in the hotel
— Vouchers for drinks (for the evening!) need to be collected from Barbara every day

Local students are welcome for dinner, but please sign up each day before end of
morning coffee

e All lectures are here except on Tuesday next week (DESY)

* Talks are at http://indico.cern.ch/event/441441

* CAS secretariat through the whole school in the Elbe room

e (Case studies

5/30/2016

Defined by an expert in the field (Sven Reiche from PSI)
In 10 predefined groups of 7
Each group will be assigned one of 5 projects

Work wherever you feel most comfortable
* General access of the conference area is given from 8 am — 10 pm each day, excluding Sunday
* The terrace is open 2:30pm — 9pm

Presentations on June 9 here details later today (Sven)

R. Bailey, CAS 11


http://indico.cern.ch/event/441441

More information

 Group photo during coffee at day at DESY (Kay)

* Full day at DESY Tuesday June 7 details follow (Kay)
leave at 08.00, return at 18.00

* Free day with options Sunday June 5 details follow (Kay)

5/30/2016 R. Bailey, CAS 12



Feedback

LEVEL CONTENT PRESENTATION
1 —Much toolow | 1-Completely uninteresting | 1 — Very poor

* Please, please, please Ui | 3 O ha

3 — Of some interest

4 — Too high 4 — Interesting 4 — Good
— G Ive uUus you r feed baCk 5 —Much too high | 5 - Very interesting 5 — Very good
. . " e ooy 2. et o o s TITLE LEVEL | CONTENT PRESENTATION
Level Recap on Transverse Dynamics I, II

Recap on Longitudnal Dynamics I, IT

Introduction to Beam Instrumentation
Lattice Cells
RF Measurement Concepts

Introduction to Beam Diagnostics

Insertions

CERN tivity for Erice, Apr/May 2013 - Replies from 60/94 students
Content

Tools for Non Linear Dynamics I, II
Beam Instabilities I, IT
Space Charge Dominated Beams

SC for Accelerators

Insertion Devices

Non Linear Dynamics I, IT

CERN vi Erice, Apr/May 2013 - Replies from 60/94 students

Presentation Instabilities in Linacs
50 - Beam-Beam Effects
45 e p— — .
o nenesw [ = CH o aF Energy Recovery Linacs
ss U ] T T T Advanced Concepts

Landau Damping [, 1T
L Low Emittance Machines I, II, IIT

15 1 1 e e e e e I o o

25 | i e Y N 1ttt rtrtrtr1r

20 S SR e U B S N e e B

Beam Cooling
Electron Cloud Effects and Cures

10 | i e Y N 1ttt rtrtrtr1r

05 | 1 1 e e e e e I o o

e - High Brilliance Beam Diagnostics

00 -
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