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WELCOME TO CERN

Participants of the

PV2023 Conference



Our goal is to understand 

the most fundamental 

particles and laws 

of the universe.

CERN is the worldôs 

biggest laboratory 

for particle physics.



CERN

Four pillars underpin CERNôs mission
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RESEARCH

EDUCATION 

& TRAINING

TECHNOLOGY 

& INNOVATION

COLLABORATION



RESEARCH



CERN

What is the universe made of?
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We study the elementary building blocks of matter and the forces that control 
their behaviour

Matter
0,1 m

Atom
~10-10 m

Nucleus
~10-14 m

Proton
~0/,04m

Quark
<10-18 m

Electron
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Big Bang

Today
13.8 Billion Years

1028 cm

We reproduce the 

conditions a fraction of 

a second after the Big 

Bang, to gain insight into 

the structure and evolution 

of the universe.

How did the 
universe begin?

Accelerators

380 000 years

Telescopes
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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.

Several CERN scientists have received 

Nobel Prizes for key discoveries 

in particle physics.

Carlo Rubbia Simon Van der Meer Georges Charpak

François Englert and Peter Higgs. With Robert Brout, they proposed the mechanism in 1964.
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We develop technologies in three key areas

ACCELERATORS DETECTORS COMPUTING
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Large Hadron 
Collider (LHC)

Å 27 km in circumference

Å About 100 m underground

Å Superconducting magnets

steer the particles around

the ring

Å Particles are accelerated

to close to the speed 

of light
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Giant detectors record the particles formed 
at the four collision points

CMS

ATLAS

LHCb

ALICE

ATLAS

ALICE

CMS

LHCb
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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.
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The Worldwide LHC Computing Grid (WLCG)

CERN Introduction

Used to store, distribute, process 

and analyse data.

1 million processing cores in 

about 170 data centres

and 42 countries.

More than 1000 Petabytes of 

CERN data stored world-wide.
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CERN has a diverse scientific programme

Nuclear Physics

(ISOLDE, n_TOF)

Fixed-target experiments, 

which include searches for rare phenomena

Cosmic rays and cloud formation 

(CLOUD)

Antimatter Research 

(Antiproton Decelerator)

Contribution to the Long Baseline 

Neutrino Facility in the USA (LBNF)
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Upgrade to the 
High-Luminosity 
LHC is under way

Å The HL-LHC will use new 

technologies to provide 

10 times more collisions 

than the LHC.

Å It will give access to rare 

phenomena, greater precision 

and discovery potential.

Å It will start operating in 2029, 

and run until approx. 2040.



CERN

Scientific priorities 
for the future
Implementation of the recommendations 

of the 2020 Update of the European Strategy 

for Particle Physics:

ÅFully exploit the HL-LHC 

Å Build a Higgs factory to further understand 
this unique particle

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

Å Ramp up relevant R&D

Å Continue supporting other projects around 
the world
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LHC



COLLABORATION



CERN

Science for peace
CERN was founded in 1954 with 12 European Member States
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23 Member States
Austria ïBelgium ïBulgaria ïCzech Republic 

Denmark ïFinland ïFrance ïGermany ïGreece 

Hungary ïIsrael ïItaly ïNetherlands ïNorway 

Poland ïPortugal ïRomania ïSerbia ïSlovakia 

Spain ïSweden ïSwitzerland ïUnited Kingdom

3 Associate Member States 

in the pre-stage to membership
Cyprus ïEstonia ïSlovenia 

7 Associate Member States
Croatia ïIndia ïLatvia ïLithuania ïPakistan

Türkiye ïUkraine

6 Observers
Japan ïRussia (suspended) ïUSA

European Union ïJINR (suspended) ïUNESCO

As of 31 December 2021

Employees:

2676 staff, 783 fellows

Associates:

11 175 users, 1556 others

CERNôs annual budget 

is 1200 MCHF (equivalent 

to a medium-sized European 

university)

Around 50 Cooperation Agreements 

with non-Member States and Territories
Albania ïAlgeria ïArgentina ïArmenia ïAustralia ïAzerbaijan ïBangladesh ïBelarus ïBolivia

Bosnia and Herzegovina ïBrazil ïCanada ïChile ïColombia ïCosta Rica ïEcuador ïEgypt ïGeorgia ïHonduras

Iceland ïIran ïJordan ïKazakhstan ïLebanon ïMalta ïMexico ïMongolia ïMontenegro ïMorocco ïNepal  

New Zealand ïNorth Macedonia ïPalestine ïParaguay ïPeople's Republic of China ïPeru ïPhilippines ïQatar

Republic of Korea ïSaudi Arabia ïSri Lanka ïSouth Africa ïThailand ïTunisia ïUnited Arab Emirates ïVietnam



CERN

A laboratory for people around the world
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Non-Member States and Territories 1194
Algeria 3 ïArgentina 16 ïArmenia 10 ïAustralia 20 ïAzerbaijan 3 ïBahrain 2 ïBelarus 24 ïBrazil 106 

Canada 189 ïChile 23 ïColombia 18 ïCuba 3 ïEcuador 6 ïEgypt 16 ïGeorgia 36 ïHong Kong 17 

Iceland 3 ïIndonesia 6 ïIran 11 ïIreland 6 ïJordan 5 ïKuwait 5 ïLebanon 15 ïMadagascar 1

Malaysia 4 ïMalta 2 ïMexico 48 ïMontenegro 5 ïMorocco 18 ïNew Zealand 8 ïOman 1 ïPeopleôs 

Republic of China 314 ïPeru 2 ïPhilippines 1 ïRepublic of Korea 113 ïSingapore 3 ïSouth Africa 52

Sri Lanka 10 ïTaiwan 45 ïThailand 18 ïUnited Arab Emirates 6

Member States 6642
Austria 74 ïBelgium 122 ïBulgaria 39 ïCzech Republic 227 

Denmark 42 ïFinland 71 ïFrance 811 ïGermany 1129 

Greece 133 ïHungary 69 ïIsrael 67 ïItaly 1423 

Netherlands 157 ïNorway 69 ïPoland 278 ïPortugal 89 

Romania 105 ïSerbia 36 ïSlovakia 66 ïSpain 328

Sweden 88 ïSwitzerland 372 ïUnited Kingdom 847

Associate Member States

in the pre-stage to membership 55
Cyprus 10 ïEstonia 24 ïSlovenia 21

Associate Member States 367
Croatia 36 ïIndia 130 ïLatvia 11 ïLithuania 12 ïPakistan 30 

Türkiye 122 ïUkraine 26

Observers 2917
Japan 189 ïRussia (suspended) 971 ïUnited States of America 1757

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



TECHNOLOGY 

& INNOVATION



CERNôs technological innovations have 
applications in many fields

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.


