The CERN Accelerator School

Beam Instrumentation

16 — 29 November 2025
Radisson Blu, Split, Croatia
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(m The CERN Accelerator School - CAS

The CERN Accelerator School

Established at the beginning of 1983 => 42 years this year!

— To preserve and transmit knowledge accumulated, at CERN and elsewhere, on particle
accelerators and colliders of all kinds

e This provided a framework for a series of courses

— General accelerator physics
* Introduction to Accelerator Physics
* Advanced Accelerator Physics

— Specialized topics in the field (RF, Bl, magnets, vacuum, colliders, beam dynamics, plasma,...)
— 50 to 70 hours teaching in ~¥2 week intensive residential courses
About 90 courses held so far

e Occasional courses in the framework of the US-CERN-Japan-Russia Joint Accelerator School
(JAS), from 2022: IAS (International Accelerator School)

— 15 schools held so far (since 1985), lately: Superconductivity in July 2023, next Australia

Frank Tecker, Opening CAS 2025 3



o0

The CERN Accelerator School

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 Measurement /
Feedback Systems / Beam Injection
and Extraction / Beam Transfer /
Power Convertors / Warm Magnets /
Superconducting Magnets / Vacuum
Systems / Machine Protection
Systems / Radiation and
Radioprotection / Sustainability

Applications

High Energy Physics (FCC, ...)
Nuclear Physics
Industrial Applications
Medical Applications
Cancer Therapy
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Accelerators

Linear Accelerators
Synchrotron Light Machines
FELs
FFAs
Cyclotrons
Synchrotrons
Colliders




(m Residential CAS Courses

The CERN Accelerator School

* Introduction to Accelerator Physics (yearly — in September)
— 21 Sep —4 Oct 2025 (in Santa Susanna) — next year in UK
— Hands-on exercises in transverse and longitudinal beam dynamics

* Advanced Accelerator Physics (~every two years)
— 10-22 Nov 2024 in Spa, Belgium
— Hands-on in RF, Beam Instrumentation and Beam Dynamics

e 2023: Radiofrequency, Magnets

e 2024: Mechanical and Material Engineering

e 2025: Intensity Limitations for Hadron Beams, Beam Instrumentation — 16-29 Nov.
* 2026: Medical Accelerators — 15-26 June, FCC-ee and electron rings — Nov/Dec

* Basic course (non-residential) near CERN (yearly) — open for external participants
* Networking is an essential part of each CAS course!
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00 Why are we in Croatia now?

eeeeeeeeeeeeeeeeeeeeeeee

 CERN is financed by 25 member states and 10 associated member states
e CAS visits all CERN member states and associated member states in turn
e Never been to Croatia

* School organized with
the Faculty of Science,
University of Split

Many thanks to: — Sveudiliste
- u Splitu
— Toni Sculac = University
of Split
 |Introduction after

COffe e b re a k ASSOCIATE MEMBER STATES
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(lX‘) Euro-Labs
EUR®-LABS

Three participants sponsored by Euro-Labs J EUROPEAN LASORATORIS

BASED SCIENCES

EC Funded program to promote Transnational Access
to Research Infrastructures for

Nuclear Physics and Particle Detectors and Accelerator R&D
HORIZON-INFRA-2021-SERV-01-07 - Research Infrastructures Services Advancing Frontier Knowledge

—

= 33 participating Laboratories (appendix)

= Access to 43 Research Infrastructures
(Rls)

= Spread in 12 countries across Europe

& ; https://web.infn.it/
E-¥ EURO-LABS

= September 1, 2022 — August 31, 2026

I. Efthymiopoulos, EURO-LABS, CERN
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EURO-LABS Program
Goals and Objectives

Provide efficient trans-national access to Rls which are part of a
network of leading labs across Europe

= setup simplified and more efficient access procedures

= fertilize synergies between the research communities and
applications,

= wider sharing of information, knowledge and technologies

across scientific fields and applications I i 1R nr::n;:ge?;:‘:t:lr:
2 . e V. 2R 5 - Hands-on — Simulation
= provide expert help to visiting teams, to optimally plan and VA fA, et
: . . : i o' g June 37", 2024
exploit the full capabilities of the facilities for cutting-edge e o
research.
= conduct targeted improvements for the existing services that y T .

will lead to an increase of the scientific and technical
opportunities at the Rls

EUR®-LABS i.efthymiopoulos-EURO-LABS, CERN CAS-Intro 17.11.2025
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EUR®-LABS

EURO-LABS Program NAT -
Goals & Objectives °P;:::::°:a:::::°zﬁ,!:;;t:"%

=01 3 Facilities
K2~/ CLEAR, ISOLDE, PSB §

Beyond trans-national access : .

EUR®-LABS

» make the results freely available to the scientific

community and manage the experimental data,

Courses - Hands-on - Simulation
PS-Booster — ISOLDE — CLEAR — AD/ELENA
May 12 - 16, 2025

when relevant, through a Data Management Plan
(DMP) in line with the FAIR principles (Findable,

Accessible, Interoperable, Reusable). e

Beam Characterization
Phasing SC Cavities
Mass Scans

Steering Algorithms

Collimation

= organize and support training of the new

generation of researchers and young technical

Contact: CERN ATSOA School
https://indico.cern.ch/e/ats0a2025
euro-labs.atsoa@cern.ch

staff, through schools, workshops and hands-on ettt e

experience at specifically chosen RIs. ... ATSOAZ26 In preparation
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The CERN Accelerator School

Beam Instrumentation
Organization of the Course
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Program for the CAS - Beam Instrumentation - Split, Croatia, 2025
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(&\’) This course

The CERN Accelerator School

64 participants (11 CERN, 47 external, 6 grants) — 26 nationalities!!
Lectures 45-50 minutes + discussion (don’t be shy!)

Lectures on Indico, previous Bl CAS 2018 proceedings available online at
https://cds.cern.ch/record/2721895

Discussion sessions with lecturers and hands-on colleagues
Hands-on courses
Poster session, Wednesday after hands-on

Entertaining seminar by local lecturer
— The future of Humanity — Ivina Puljak

Seminar talk (optional)
— Instrument Development - Industrial Perspective — Peter Paglovec

1 slide — 1 minute today followed by Welcome drink

Frank Tecker, Opening CAS 2025
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(&\’) This course

eeeeeeeeeeeeeeeeeeeeeeee

* Breakfast from 7:30

* Lunch and coffee breaks between the lectures

e Dinner buffet from 19:30 until 21:30, special dinner last evening
* use this for networking

» Excursion to Krka National Park and Sibenik (visit, lunch, free time)
— Sun 23/11: Buses will leave at 9:00!!!

— no lunch in the hotel that day
— Bus back at ~19:15

* Cinema evening next week on Tuesday 25/11

Frank Tecker, Opening CAS 2025
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(&\’) Hands-on courses

The CERN Accelerator School

* We have 4 groups, rotating through the 4 different topics
— BPM
— Optical Methods
— RF
— Tune

* Group attribution will be given tomorrow

e Software
— You should have this installed by now
— otherwise please follow instructions from the information mail before tomorrow

— We have a laptop for those who indicated in the ‘Additional Information’ not
having Windows laptop (5 per group)

Frank Tecker, Opening CAS 2025
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(m Networking

The CERN Accelerator School

* Next to the course teaching the most important aspect of the school
“ digital training cannot replace CAS courses”
B < seorn ® :: e o

- people socialising (and even working)

up to late in the evenings
- lots of interactions students <-> teachers
- cinema evening, CASaoke
- excursion

CERN Accelerator School - CAS - 1st CERN

Traiging courses on as:c_elerator.physms and ggsomated CERN Accelerator School -
techn®\aies for physicists, engineers, technicians and students. ®

Upcoming Schools

 LinkedlIn

— From the CAS web page
— CAS profile: https://www.linkedin.com/in/cern-cas/
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(L\’) Networking

eeeeeeeeeeeeeeeeeeeeeeee

 WhatsApp Group for information and
organizing common activities
— running
— board/card games
— volleyball

* Join the group by the QR code here
or in the room

Frank Tecker, Opening CAS 2025

* WhatsApp Group

Wy,

CAS Beam Instrumentation 2025
WhatsApp group
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School etiquette

For the benefit of everyone, we kindly ask you to respect the following basic
rules of the school:

* Participate:
— Attendance at all lectures and exercises is expected
— social activities are optional but strongly recommended

* Be on time for classes, transport, etc... If you are late, we won't wait.

* Please wear your badge: It will help you and everyone to know who is
who!
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The CAS Team

Please come and talk to any of us if you have any question / comment / request / complaint

L4

o

nnnnn

\

Noemi Caraban Gonzalez  Christine Vollinger Maria Filippova
CASopedia, Social media Deputy Director Administrative Assistant

Frank Tecker Delphine Rivoiron Hermann Schmickler
Ron Suykerbuyk Director Administrative Manager previous Director

Filming system support Frank Tecker, Opening CAS 2025 18



(L\') Online Evaluation Form

The CERN Accelerator School

* |mportant to maintain / improve the high quality of teaching

* https://cas.web.cern.ch/evaluation/split-2025

i Log |n Wlth CERN account Sign in with a CERN account
or many other ways sername

(Google, LinkediIn, ...)

Password

Forgot Password?

Or use another login method

Q¢ Two-factor authentication

*] Kerberos

Frank Tecker, Opening CAS 2025

Sign in with your email or organisation

Home organisation - eduGAIN

External email - Guest access

K« E

Or sign in with a social account

By clicking on the buttons below, you consent to CERN's
transfer of your login request to the social provider and to
receive your account name, name and e-mail for
authenticating you. Click here for more details.

G Google in LinkedIn

O GitHub 'f Facebook

19
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(m Online Evaluation Form

The CERN Accelerator School

Level Content Presentation Relevance
Much too low Completely uninteresting Very poor Should not be in this CAS course
Low Uninteresting Poor Specialist information - good, but not for me
Just right Of some interest Fair Contributes to the general accelerator education
Too high Interesting Good Important general information
Much too high Very interesting Very good Directly relevant for my present studies

Other comments on this lecture...

« SAVE DRAFT SUBMIT

* Please fill it in ideally daily during the course, when your memory is fresh
* You can save it and come back to it later at any time
e Just DON’T submit it until you have completed your evaluation at the end
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The CERN Accelerator School

Beam Instrumentation

Enjoy the course!

http://cern.ch/cas
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Appendix - EURO-LABS Consortium

Coord

Associated

IClaries

Benef

Partners

INFN
GANIL
CERN
JSI
IFJ PAN
DESY
UCL
RBI
CNRS
FBK
ITAINNOVA
UNIWARSAW
GSI
IFIN-HH
USE
IST
Atomki
JYu
uu
CEA
KIT
UMCG
INCT
CsIC
UMIL
PSI
RIKEN
MSU
TUD
LIP
ENEA
UoB
UKRI

ISTITUTO NAZIONALE DI FISICA NUCLEARE

GRAND ACCELERATEUR NATIONAL D'IONS LOURDS

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE

INSTITUT JOZEF STEFAN

THE HENRYK NIEWODNICZANSKI INSTITUTE OF NUCLEAR PHYSICS, POLISH ACADEMY OF SCIENCES
DEUTSCHES ELEKTRONEN-SYNCHROTRON DESY

UNIVERSITE CATHOLIQUE DE LOUVAIN

RUDER BOSKOVIC INSTITUTE

CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE CNRS

FONDAZIONE BRUNO KESSLER

INSTITUTO TECNOLOGICO DE ARAGON

UNIWERSYTET WARSZAWSKI

GSI HELMHOLTZZENTRUM FUR SCHWERIONENFORSCHUNG GMBH

INSTITUTUL NATIONAL DE CERCETARE-DEZVOLTARE PENTRU FIZICA SI INGINERIE NUCLEARA-HORIA HULUBEI
UNIVERSIDAD DE SEVILLA

INSTITUTO SUPERIOR TECNICO

ATOMMAGKUTATO INTEZET

JYVASKYLAN YLIOPISTO

UPPSALA UNIVERSITET

COMMISSARIAT A L ENERGIE ATOMIQUE ET AUX ENERGIES ALTERNATIVES
KARLSRUHER INSTITUT FUER TECHNOLOGIE

ACADEMISCH ZIEKENHUIS GRONINGEN

INSTYTUT CHEMII | TECHNIKI JADROWEI

AGENCIA ESTATAL CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS
UNIVERSITA DEGLI STUDI DI MILANO

PAUL SHCERRER INSTITUT

RIKEN THE INSTITUTE OF PHYSICAL AND CHEMICAL RESEARCH

MICHIGAN STATE UNIVERSITY

TECHNISCHE UNIVERSITAET DRESDEN

LABORATORIO DE INSTRUMENTACAO E FISICA EXPERIMENTAL DE PARTICULAS LIP
AGENZIA NATIONALE PER LE NUOVE TECNOLOGIE, L'ENERGIA E LO SVILLUPPO ECONOMICO SOSTENIBILE
THE UNIVERSITY OF BIRMINGHAM

UNITED KINGDOM RESEARCH AND INNOVATION
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The CERN Accelerator School
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