CERN

\
N/

Welcome to CERN

ltalian Arts & Science Master Programme
September 1-5, 2024

Dr. Sarah Zochling
sarah.zoechling@cern.ch



mailto:sarah.zoechling@cern.ch

Conseil Européen pour la Recherche Nucléaire

Collaboration
Education
Fundamental Research

New Technologies

(C;ERNX% Zochling | Welcome to CERN September 2024 2



History

W‘

&

For Uha Devwme Podersl Sapaile Powr 1 pipaiipe Podrsis
FRAIEE

% é; bty

Sadpisd e LA A

o v Bugtes of e ,/ * hoywaw 4 Sigigs

m&ul whin
Yo U ln.n--l(

e 1n Bopwam 4 :—-
&'/ ’ﬂ[ll‘t.r__

s scgsand Lt (Jti%a- A

s

LE RS n'( % o (s Mpalige Peaieim

';‘“‘ / Sk TP oy Abotro R of Aobihconiln,
v
ita.. 7,‘,1L.

Pov Uw Laglim o Siere Fwur ln Beywams du Crbus

Sosed /
2
> Gr‘ﬁ@qf- —-uj
(&h,‘t:’ g Nnar hi_
lond AN {" “"(;l' Y o

La sixidme session du Conscll fut organisée & Pans de 29 jum au
1“ goilket 1953, Clent & cxtte oocamon que ks Convention éeablissant MOrganisalion et signée, sous réserve de ratification, par douee Etats membees.

P e s b Bevigs =
I £ bodofF .-t

Por e Tlaglon o Wowety

Cudgsn

S 123
'-.\ e ;:-.v!?/ Lt

ot 3o Rayede Ses Poyebes

Por the Daglen of Gm beiderlasle

r.f "’ & .-.y'ur..

Por b Dullad Elaglen of Srssh Betiale Pewr 1o Teyvem-Bai 4o W
O Dot Breiigun o1 46
Lilredants tn port
8’(4—&«4\,

.l{"‘,( k Lffl.t..‘

Por the Dnglem of Swmisn
Jier 2Darden
(TMJ!‘;, QM s,

Sk

Pov Uie Coreimretion of Seivesciant P Je Comfddtenh Lam Buiome

fe

dre Aatie e Telifioaoran

P Is Bapvms o Balin

P Us Todeot] apin's mepdie RSN g™ 'Mlnn
of Tymisvis » mul slrs M Tmpeeinrd

The Sixtk Sexsion of the CERN Council sook place be Parls on 29 Juse — 1 July 1953, 1t was here that the C astablisking the Org
wak sigmed, sadfoy o raniflearion, by twelse Srares.

1952

Foundation of CERN under the auspices
of UNESCO in Geneva

1953
Signing of the CERN charta
1954

Completion of the ratification process of
the 12 Member States (incl. Italy)
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Nuclear Research?

European Laboratory for Particle Physics
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European?

Budget (2023)
1,2 Mrd. CHF

Member States of CERN

Member States (date of accession)
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ustria =
Belgium | n Switzerland (1953)
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1 United Kingdom (1953)
Bulgaria ) 7 9

Czech Repubilic (1 . . "
8 States in accession to Membership
Denmark (1953) and Associate Members

Finland (1891)

Brazil (2024)

France (1953)

Croatia (2019)

Germany (1953) Cyprus (2016)
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Worldwide Collaborations
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>6000 members
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Who works at CERN?

Fellows (PostDocs)

Students
2 000 External companies

2 600 Stalff
15 000 User
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20 000 people with >110 different nationalities from

Institutes based in >70 different countries!
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Fundamental questions of humankind

What are we made of?

H\gg§ boson

rrrrrr

Where do we come from? Where are we going?
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What are we made of?
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Let;s have a coffee with the
Standard Model of particle
physics'.

Julia Woithe' s erfried J Wiener'
and Frederik F Van der Veken'
CERN, European Of

Depans
Au srian Educaty nal Co

van.derveken@ cerm ch

E-mail: juliaw sihe @ cern.ch. et wicner@cem.ch and frede

Abstract
The Standard Model of particle physics 18 one of the most successful theones
in physics and describes the fundamental interactions betW ecen elementary

particles It is encoded in @ compact description, the so-called ‘1ag
which even fits on {-shirts and coffee Mugs This I\\.lthI\L\H\A\ formulation.
however. 18 complex and only rarely makes it into the physics classroom

Therefore, 1© support high school \eachers in their challengt

angian’

ng endeavour

of introducing particle physics in {he classroom. W€ provide 3 qualitative
explanation of the terms of the Lagrangian and discuss their interpretation
based on assoc jated Feynman diagrams

1. Introduction 1\nxLunm1.|\una.u\un\\m nature. all except grav

ity are described by the Standard M« el of particle
physics particles W ith an electne charge ar¢ influ
enced by the clectromagnetic interaction (quantum
electrodynamics. OF QED for short) particles with

The Standard Model of particle physics 18 the most
important achievement of high energy physics 1©
date. This highly elegant theory softs elementary
particles according 1o their respective charges and
describes how they interact through l\;lhl.mk’\\l.\\ a weak charge e influenced by the weak et

action (quantum flavour dynamics or QFD). and
interactions. In this context, a charge 183 property q I, N g

of an elementary panticle that defines the funda
mental interaction by which 1t s influenced. We
then say that the cormesp ynding interaction particle
couples 10 a certain charge For example gluons
the interaction particles of the surong interaction.

those with 2 colour charge art influenced by the
strong interaction (quantum chromodynamics of
QCD) Contrary 0 the fundamental interactions.
the Brout Englen-Hhges (BEH) field acts w0 2
special way Because it 15 4 S
spontancous symmetry break
gives mass 1o all p.u\\\\\\ with which it interacts
\his work may be (this 15 commonly called the Higes mechanism)
f the Creative In addition, the Higgs particle (H) couples 10 any

other paticle which has mass{ including sell).

field, it induces
which in tum

couple 10 colour charged |~,um\c~ Of the four

30 licence. ARY

atain atrbUto

Interactions ar¢ mediated by their respec
five interaction particles photons () for the

136165521 03400149833.00 1 2017 10P P plishing 114
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https://iopscience.iop.org/article/10.1088/1361-6552/aa5b25

Acceleration

and collision
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Acceleration and collision
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CMS
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What will we visit this week?

LHC

ALICE o i North Area LHCb

AWAKE

TI2
HiRadMat
ISOLDE
BOOSTER
o — REX/HIE
— ;
HEEEOIF o » — East Area |
< 1959 (628 m)
' LINAC 4 o T | CLEAR
N\ r [ 2017 |
LINAC 3 LEIR
fons =

(C;ERNE% Zochling | Welcome to CERN September 2024

14



CERN Science Gateway

Jre

@
[/ ¥

g

¢

Exhibitions

Guided tours
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Reception
Shop
Restaurant
Labs

CERN

m Gateway
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Knowledge Transfer

Touchscreen
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World Wide Web
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Medical Applications

» Hadron-Therapy
Treating cancer with hadrons

Particle accelerator
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Medical applications

Imaging technologies
E.g. positron-emission-
tomography (PET)

Particle detector
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A potential future circular collider
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Beamline for Schools
You can be a scientist!

The Beamline for Schools (BL4S) competition invites
teams of students from around the world to propose an
experiment to be carried out at a particle accelerator.

Two winning teams will be invited to CERN and one team
to DESY to carry out their experiments. Further prizes
(e.qg. telescopes, cloud chambers, BL4S T-shirts) will be
awarded to 60 selected teams.

Submission deadline
10 April 2025: https://cern.ch/bl4s
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https://cern.ch/bl4s

CERN-Solvay Student Programme

1. DIY-Videos: Discover experiments that
you can easily carry out at home or at R N S
school and that are related to the science or e M‘:,Ls:"::f'.f:u
technology of CERN.

Learn about

scientific topics that CERN researchers
and engineers deal with every day In

;‘;f How to steer
interactive videos on the CERN Solvay (fj’.} 2proton.
Student Programme website. €3 :fgg;aeggntﬁ -

Edt jn spaceI

Currents 2,

@@ 2 Magngts

SN : ] Education e CERN

cern.ch/solvay-education ~ gq voutube.com/CERN 4] solvay.education.programme@cern.ch
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Educational Resources

ACTIVITY TYPE - AGE GROUP -~

J

Educational Resources

Here you will find a collection of educational resources developed in the framework of education and outreach activities at CERN.

Whether you're a student, a teacher, or simply someone with a curious mind, these resources are designed to spark your interest by
bringing you closer to the physics and technology of CERN. You will also find material that can aid you in preparing for, enjoying, and
following up on a visit to CERN, or engaging with it online if you cannot visit us physically.

So, whether you're looking to enhance your classroom experience, satisfy your curiosity about the universe, or you simply want to learn
something new and exciting, these educational resources will guide you on your educational adventure.

How to create

) Hands-on » Videos & animations

AUDIENCE -~

CONTACT US

N ST LA https://educational-resources.web.cern.ch/

CE?W
\
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Thank you!
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