WELCOME TO CERN
Participants of the
PV2023 Conference
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CERN I s the wo
biggest laboratory
for particle physics.
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Our goal is to understand
the most fundamental
particles and laws

of the universe.




Four ©pill ars under pli

RESEARCH

EDUCATION

2 TRAINING COLLABORATION

TECHNOLOGY
& INNOVATION

CERN | CERN Introduction 02 May 2023 | 3



%

AHAVL V[




What Is the universe made of?

We study the elementary building blocks of matter and the forces that control
their behaviour
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Big B ]

Accelerators A R

380 000 years

13.8 Billion Years

1028 cm

» Today

How did the
universe begin?

We reproduce the
conditions a fraction of

a second after the Big
Bang, to gain insight into
the structure and evolution
of the universe.
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At CERN we help to answer these questions

The Higgs boson was discovered in 2012; without
It fundamental particles would be massless
and atoms could not form.

W i
Carlo Rubbia "f‘ y : sithorvandEa ! {Zg\ﬁ%xm Georges‘iarp;k
Several CERN scientists have received
Nobel Prizes for key discoveries Ay
in particle physics. : ok ze
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We develop technologies in three key areas
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- Large Hadron
Collider (LHC)

27 km in circumference
About 100 m underground

Superconducting magnets
steer the particles around
the ring

Particles are accelerated
to close to the speed
of light




Glant detectors record the particles formed

at the four collision points
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The LHC produces more than 1 billion
particle collisions per second

The energy of the particles
In collision is converted
Into new particles.




The Worldwide LHC Computing Grid (WLCG)
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1 million processing cores in
about 170 data centres
and 42 countries.

Used to store, distribute, process
and analyse data.

More than 1000 Petabytes of
CERN data stored world-wide.
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CERN has a diverse scientific programme

Nuclear Physics Antimatter Research Cosmic rays and cloud formation
(ISOLDE, n_TOF) (Antlproton Decelerator) (CLOUD)
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Fixed-target experiments, Contribution to the Long Baseline
which include searches for rare phenomena Neutrino Facility in the USA (LBNF)
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- Upgrade to the
~ High-Luminosity
- LHC is under way

A The HL-LHC will use new
technologies to provide
10 times more collisions
than the LHC.

It will give access to rare
phenomena, greater precision
and discovery potential.

It will start operating in 2029,
and run until approx. 2040.
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Scientific priorities
for the future

Implementation of the recommendations
of the 2020 Update of the European Strategy
for Particle Physics:

A Fully exploit the HL-LHC

A Build a Higgs factory to further understand
this unique particle

A Investigate the technical and financial feasibility
of a future energy-frontier 100 km collider at
CERN

Ramp up relevant R&D

o 3>

Continue supporting other projects around
the world
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Science for peace

CERN was founded in 1954 with 12 European Member States

23 Member States

Austria T Belgium i Bulgariai Czech Republic
Denmark i Finland i France i Germany i Greece
Hungary i Israel i Italy i Netherlands i Norway
Poland i Portugal i Romaniai Serbiai Slovakia
Spaini Sweden 1 Switzerland 7 United Kingdom

3 Associate Member States
In the pre-stage to membership

Cyprus i Estoniai Slovenia

7 Associate Member States
Croatiai Indiai Latvia1 Lithuaniai Pakistan
Turkiye i Ukraine

6 Observers
Japan i Russia (suspended) i USA
European Union 1 JINR (suspended) i UNESCO
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CERNOSsSs annual

Is 1200 MCHF (equivalent
to a medium-sized European
university)

As of 31 December 2021
Employees:
2676 staff, 783 fellows

\ Associates:
R 11 175 users, 1556 others

Around 50 Cooperation Agreements
with non-Member States and Territories

Albania i Algeriai Argentinai Armenial Australiai Azerbaijan i Bangladesh i Belarus i Bolivia

Bosnia and Herzegovina i Brazil T Canadai Chile i Colombiai Costa Rica1 Ecuadori Egypti Georgiai Honduras
Iceland 7 Irani Jordani Kazakhstani Lebanoni Maltai Mexico i Mongoliai Montenegro i Morocco i Nepal

New Zealand i North Macedonia i Palestine i Paraguay i People's Republic of China i Peru i Philippines 1 Qatar
Republic of Korea i Saudi Arabia i Sri Lanka i South Africai Thailand i Tunisia i United Arab Emirates 1 Vietnam
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A laboratory for people around the world

Distribution of all CERN Users by the country of their home institutes as of 31 December 2021

Geographical & cultural diversity
Users of 110 nationalities
19.4% women

Member States 6642

Austria 747 Belgium 1227 Bulgaria 391 Czech Republic 227
Denmark 427 Finland 717 France 8117 Germany 1129
Greece 13371 Hungary 6917 Israel 671 Italy 1423

Netherlands 157 7 Norway 691 Poland 2781 Portugal 89
Romania 1051 Serbia 361 Slovakia 661 Spain 328

Sweden 881 Switzerland 3721 United Kingdom 847

see

Associate Member States

in the pre-stage to membership 55
Cyprus 107 Estonia 247 Slovenia 21

Non-Member States and Territories 1194

Algeria 37 Argentina 16 1 Armenia 107 Australia 207 Azerbaijan 37 Bahrain 27 Belarus 247 Brazil 106
Canada 1891 Chile 23 i Colombia 187 Cuba 31 Ecuador 61 Egypt 167 Georgia 361 Hong Kong 17
Iceland 37 Indonesia 61 Iran 117 Ireland 67 Jordan 57 Kuwait 571 Lebanon 157 Madagascar 1
Malaysia 41 Malta 21 Mexico 481 Montenegro 57 Morocco 187 New Zealand 81 Omanl1i Peopl e d s
Observers 2917 Republic of China 3147 Peru 27 Philippines 17 Republic of Korea 1137 Singapore 37 South Africa 52
Japan 1891 Russia (suspended) 9717 United States of America 1757 Sri Lanka 107 Taiwan 457 Thailand 18 1 United Arab Emirates 6

Associate Member States 367
Croatia3671 India13071 Latvialli Lithuanial2i Pakistan 30
Tarkiye 12271 Ukraine 26
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CERN Is the birthplace
of the World Wide Web

And there are many more examples
Medical imaging, cancer therapy, material science, cultural heritage,
aerospace, automotive, environment, health & safety, industrial processes.




