


European Organization for Particle Physics
Organisation européenne pour la physique des particules

CERN 
Past - Present - Future

2

Prof. Dr. Christoph Schäfer

CERN 

Zagreb 4.12.2024




European Organization for Particle Physics
Organisation européenne pour la physique des particules

Contents

•CERN: What are we and what is our Mission?


• A brief History of CERN


•What is the future for CERN?

3



European Organization for Particle Physics
Organisation européenne pour la physique des particules

The Mission of CERN

4



European Organization for Particle Physics
Organisation européenne pour la physique des particules

CERN: Our Core Competences

5



European Organization for Particle Physics
Organisation européenne pour la physique des particules 6

CERN: Science for Peace since 1954

Christoph Schäfer 2 October 2024

Member States 7467  
Austria 86 – Belgium 129 – Bulgaria 46 – Czech Republic 252 
Denmark 47 – Estonia 29 – Finland 88 – France 842 – Germany 1296  
Greece 112 – Hungary 80 – Israel 74 – Italy 1609 – Netherlands 167 
Norway 77 – Poland 322 – Portugal 105 – Romania 113  
Serbia 38 – Slovakia 67 – Spain 413 – Sweden 106  
Switzerland 419 – United Kingdom 950 

Associate Member States 
in the pre-stage to membership 40  
Cyprus 14 – Slovenia 26 

Associate Member States 541 
Brazil 135 – Croatia 37 – India 145 – Latvia 21 – Lithuania 17 – Pakistan 30 
Türkiye 129 – Ukraine 27 
  
Observers 2519 
Japan 219 – JINR (suspended) 293  –  United States of America 2007

Distribution of all CERN Users by the country of their home institutes as of 31 December 2023

Geographical & cultural diversity 
Users of 110 nationalities 

22.5 % women

Non-Member States and Territories 1303  
Algeria 2 – Argentina 16 – Armenia 16 – Australia 26 – Azerbaijan 3 – Bahrain 3 – Canada 206  
Chile 45 – China 414 – Colombia 24 – Costa Rica 3 – Cuba 3 – Ecuador 4 – Egypt 24 – Georgia 34 – Hong Kong 15 
Iceland 3 – Indonesia 7 – Iran 14 – Ireland 4 – Jordan 3 – Kazakhstan 3 – Kuwait 2 – Lebanon 7 – Madagascar 1  
Malaysia 4 – Malta 1 – Mexico 56 – Montenegro 3 – Morocco 18 – New Zealand 2 – Nigeria 2 – Oman 1  
Palestine 1 – Peru 3 – Philippines 1 – Republic of Korea 168 – Saudi Arabia 6 – South Africa 61 – Sri Lanka 10 
Taiwan 52 – Thailand 17 – Tunisia 4 – United Arab Emirates 10 – Vietnam 1
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CERN’s annual budget  
is 1200 MCHF (equivalent  
to a medium-sized European 
university)
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2666 staff, 1002 graduates 
Associates:  
12 370 users, 1513 others
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A world of career opportunities
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CERN Education & Outreach
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1949: The Origins of CERN
• European science was depleted after the war


• Nuclear scientists wanted to do something for peace 


• Political and scientific consensus 


• Denis de Rougemont and Louis de Broglie put forward 
a proposal at the European Cultural Conference in 
Lausanne in 1949
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1950: UNESCO
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At the UNESCO General Conference in 
Florence, American Noble laureate, Isidor 
Rabi tables a resolution authorising 
UNESCO to: 

“assist and encourage the formation of 
regional research laboratories in order to 
increase international scientific collaboration 
…”
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1951: UNESCO
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At a meeting of UNESCO in Paris in December 
1951, the first resolution concerning the 
establishment of a European Council for 
Nuclear Research was adopted. Two months 
later, 11 countries signed an agreement 
establishing the provisional Council - the 
acronym CERN was born.
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At a meeting of UNESCO in Paris in December 
1951, the first resolution concerning the 
establishment of a European Council for 
Nuclear Research was adopted. Two months 
later, 11 countries signed an agreement 
establishing the provisional Council - the 
acronym CERN was born.

We have just signed the Agreement which 
constitutes the official birth of the project you 

fathered at Florence. Mother and child are doing 
well, and the Doctors send you their greetings  
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1952: The choice of Geneva
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1954: The Organization is Born

14

The CERN Convention, established in July 
1953, was ratified by the 12 founding Member 
States: Belgium, Denmark, France, the Federal 
Republic of Germany, Greece, Italy, the 
Netherlands, Norway, Sweden, Switzerland, the 
UK, and Yugoslavia. On 29 September 1954, 
the European Organization for Nuclear 
Research officially came into existence. 


CERN was dissolved but the acronym remains.
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1957: CERN’s first accelerator: 
The Synchrocyclotron

Transport of the coil 
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1958: CERN’s first experiment
July 1958: 

Evidence that one pion in 
ten thousdands decayed 

into an electron and a 
neutrino as predicted by 

the weak interaction. 
The first of CERN’s great 

discoveries. 
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1959: CERN’s first big machine
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1960s: Advances in theory

Richard Feynman

Sheldon Lee Glashow

Abdus Salam

Murray Gell-Mann

Steven Weinberg
Francois Englert & Peter Higgs
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1960s: Advances in theory

Richard Feynman

Sheldon Lee Glashow

Abdus Salam

Murray Gell-Mann

Steven Weinberg
Francois Englert & Peter Higgs

Giving Seminars at CERN
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1965: Approval of the ISR: 
The world’s first hadron collider
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1967: Looking to the East…
This Antonov 22 transporter caused quite a 

stir when it arrived at Geneva airport in 
1970. 

A top-secret military aircraft, its first 
mission beyond the Soviet Union was to 

collect a state-of-the-art experiment from 
CERN and take it to Russia where it was to 
be installed at the worlds’ highest energy 

particle accelerator at the time in 
Serpukhov. 
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1967: The arrival of a new friendly rival: 
Fermilab
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1968: Multi-wire proportional chamber: 
Revolutionising the way particle physics is done

Before: Scanning of images by hand Now: automatic digital images
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1973: Discovery of Neutral currents

Gargamelle Bubble Chamber Discovery of weak neutral current 
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1976: The SPS begins operation
The PS becomes super:


CERN needed to extent its premisses into France
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1977: CERN built a detector for a hospital
PET: Positron Emission Tomography 

Detection of two photons  
created during matter-antimatter annihilation  

in the human body

First  PET image at CERN



European Organization for Particle Physics
Organisation européenne pour la physique des particules 26

1983: CERN’s first golden age

UA1 detector
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1987: CERNET gives way to INTERNET

CERN Computer Centre
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1989: LEP and SLC 
Circle or linear 
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1989: LEP and SLC 
The W and Z factories

Unprecedented precision measurement 

The Z line shape, error bars hardy visible! 
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1989: The WWW

Tim Berners Lee in front of his original NEXT computer 
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The most valuable document ever?

Release of the WWW 
 into public domaine
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1992: George Charpak wins the Nobel Price

For the construction of the  
Multi Wire Proportional Chamber
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1993: A tiny preference for matter
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1995: First observation of Antihydrogen

LEAR: Low Energy Antiproton Ring
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1995: A discovery at FERMILAB 
The top quark
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1997: Accelerator Driven Systems

“Energy Amplifier” 
Proposal of Carlo Rubbia
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1993: US cancels the SSC project
1994: CERN Council 
approves the LHC.. 

SSC was gone, but it 
shaped the LHC. 

CERN embraces US, 
Japan and others… 

LHC became a global 
project
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2000: The end of LEP

2 November 2000: Steve Myers pulls the plug
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2003: Fear across the planet…  
are they going to end the world?

Is the new LHC accelerator producing black holes? 
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2008: LHC - First beam

… and the world continues  
to exist!
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2008: LHC - Breakdown

Only a few days later, the LHC broke down: 

A helium release due to a electrical short 
 showed the  

power of expanding gas
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2010: The LHC overtakes the Tevatron 
High Energy running begins
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2010: CERN in space

The AMS experiment 
assembled 

 and operated at CERN is 
installed  

at the International Space 
Station ISS
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2011: Opening to the world

16 September 2011: 
First non European country  

becomes associated member of CERN
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2011: Hints of Higgs
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2011: particles break speed of light limit: 
Really?

OPERA experiment in Grand Sasso (Italy)  
claims that neutrinos from CERN 

 travel with more than speed of light 

Well, it was a faulty optical fibre connector 

SPEED 
LIMIT 

C 
299792 km/s
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2012: A discovery!

Example from the CMS 
experiment: 

 
The Higgs-Boson 
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2013: The Nobel Price!
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2015: Record LHC Energy

After its first two year 
long shutdown, the 

LHV starts Run 2 at a 
new recored beam 
energy of 6.5 TeV 
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2015: The elusive Pentaquark

Pentaquark: 
A meson-baryon 

“molecule” 
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2018: Building HL-LHC

The civil engineering 
work for the High 

Luminosity LHC (HL-
LHC) starts 
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Switzerlands scientific expertise: 

Looks like a particle collision at CERN

2018: Look at the Swiss bank notes
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Science Gateway: CERN’s flagship 
eduction and outreach facility 

2023: Science Gateway Inauguration
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The ALPHA experiment: 
Antimatter interacts with gravity 

similar to regular matter 

CERN repeated Newton’s iconic 
“apple experiment”  with antimatter 

2023: Newton’s anti apple 
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2024: What next?                                                     
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Prepare for LHC upgrade:

High Luminosity LHC (HL-LHC)


From 2030 to 2040
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HL-LHC Project

56

• New quadrupole magnets near the 
interaction points


• New 11 Tesla short dipole magnets


• Collimation upgrade


• Crab Cavities


• Accelerator safety upgrade


• Major interventions on 1.2 km of the LHC
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International Linear Collider (ILC) Study
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0.5 TeV collision energy, 

upgradable to 1 TeV


SC RF industry standard


mature design! (TDR in 2012)
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Compact Linear Collider (CLIC) Study
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Two-beam scheme, 

1-3 TeV collision energy

Option for 380 GeV explored

(top quark pair production)


CTF3 facility – key R&D done

Ready for demonstrator project
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Compact Linear Collider (CLIC) Study
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Future Circular Collider (FCC) Study
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• International FCC collaboration to 
study: 

• pp collider (FCC-hh),                          
- 16 Tesla magnets,                            
- 91 km circumference,                    - 
100 TeV collision energy


• e+e- collider (FCC-ee)                         
potential first step


• pe collider (FCC-he) 

• If realised the project could last 
until 2090!
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Thank You


Accelerating Science and Innovation


