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Our goal is to understand 

the most fundamental 

particles and laws 

of the universe.

CERN is the worldôs 

biggest laboratory 

for particle physics.



2024: celebrating 7 decades of global 
collaboration, scientific achievements 

and technology innovation
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CERN: 7 decades of international collaboration,  

scientific achievements and technology innovations 

Manfred Krammer

Peaceful scientific collaboration: 
a vision takes shape

1945: Europe is in ruins after World War II

1946: French proposal to the United Nations

1949: European Cultural Conference, Lausanne
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Common vision of politicians and scientists

Renew peaceful 

collaboration following the 

destruction of war

Focus on fundamental 

scientific research at a scale 

beyond the capacity of any 

single nation

Restore scientific excellence 

and reverse and prevent 

brain drain  
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1940s: first proposals

Louis de Broglie proposed: "the creation of a 

laboratory or institution where it would be possible 

to do scientific work, but somehow beyond the 

framework of the different participating states 

[Endowed with more resources than national 

facilities, such a laboratory could] undertake tasks, 

which, by virtue of their size and cost, were beyond 

the scope of individual countries".
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US Nobel laureate Isidor Rabi 

tables a resolution authorising 

UNESCO to:

ñassist and encourage the 

formation of regional research 

laboratories in order to 

increase international scientific 

collaborationéò

Å 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. 

Å Two months later, 11 countries signed an agreement establishing the provisional Council ïthe acronym 

CERN was born. 

1951: UNESCO Resolution
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1954: CERN is born

ÅThe CERN Convention, established in July 

1953, was ratified by 12 founding Member 

States: Belgium, Denmark, France, the Federal 

Republic of Germany, Greece, Italy, the 

Netherlands, Norway, Sweden, Switzerland, 

the UK, and Yugoslavia. 

Å On 29 September 1954, the European 

Organization for Nuclear Research officially 

came into being. 
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24 Member States
Austria ïBelgium ïBulgaria ïCzech Republic 

Denmark ïEstonia ïFinland ïFrance ïGermany  

Greece ïHungary ïIsrael ïItaly ïNetherlands ïNorway 

Poland ïPortugal ïRomania ïSerbia ïSlovakia Spain 

Sweden ïSwitzerland ïUnited Kingdom

2 Associate Member States 

in the pre-stage to membership
Cyprus ïSlovenia 

8 Associate Member States
Brazil ïCroatia ïIndia ïLatvia ïLithuania ïPakistan

Türkiye ïUkraine

6 Observers
Japan ïRussia (suspended) ïUSA

European Union ïJINR (suspended) ïUNESCO

Around 50 Cooperation Agreements 

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

Bosnia and Herzegovina 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

As of 31 December 2023

Employees:

2666 staff, 1002 graduates

Associates:

12 370 users, 1513 others

From foundersô vision to todayôs global collaboration
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CERNôs annual budget 

is about 1200 MCHF
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A laboratory for people around the world
Distribution of all CERN Users by the country of their home institutes
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Geographical & cultural diversity

Users of 110 nationalities

22.5 % women
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1957: first accelerator 

The Synchrocyclotron
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1957 1959 1971 1976 1989 2009

PS ï28 GeV SPS ï630 GeV LHC ï13 600 GeV

SC 0.6 GeV ISR - 31.5 GeV LEP - 209 GeV
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1958: CERNôs first discovery

Discovery of ñrare pion decaysò 1958-1962

Ὑ
ɜ“ᴼὩ‡

ɜ“ᴼ‘‡
ρȢςς πȢσπ ρπ

G. Fidecaro et al. 

A turning point for the emerging electroweak theory 

1957: the Synchrocyclotron isCERNôs first accelerator to 

begin operation (600 MeV proton beam) 

Crucial verification of a universal ñweakò force with 

a Vector - Axial coupling 
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1973: the discovery of neutral currents

Discovery of neutral currents

a establishes the electroweak theory

Gargamelle (4.8 m x 2 m, 1000 tonnes, 12 m3 heavy-liquid freon)

Crucial evidence for the existence of quarks, essential 

contributions to the confirmation of their fractional charge

1959: the Proton Synchrotron (PS) begins operation

proton beam of 24 GeV (briefly the highest-energy accelerator)

With the PS CERN entered the ñhigh-energy neutrino beam eraò 
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1983: discovery of the W and Z

Z0 decay event recorded by UA1 in 1983

ÅUA1 and UA2 presented the first results (in two separate 

seminars) at CERN on 20 and 21 January 1983

Å6 candidates for both experiments with high energy electrons 

and high missing energy (i.e. neutrinos).

ÅThe quest for the W boson was over!

Carlo Rubbia and Simon van der Meer were awarded 

the 1984 Nobel prize

In July 1983, clear evidence of the Z boson was also 

presented.
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CERN, February 2000: first evidence of a new state 
of matter, the quark-gluon plasma

Å Combined data from the 7 experiments on CERN's HI programme

Event recorded by NA49 at SPS

Luciano Maiani(CERN DG): ñé We now have evidence of a 

new state of matter where quarks and gluons are not confined. 

é There is still an entirely new territory to be explored 

concerning the physical properties of quark-gluon matter. The 

challenge now passes to RHIC at BNL and later to the LHC."

Å Proves an important prediction of the QCD theory. An important step 

forward in the understanding of the early evolution of the Universe.
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LHCb

LHCb

ALICE

ALICE

ATLAS

ATLASCMS

CMS

The Large Hadron Collider era
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Å End of 2011: tantalizing hint, the trail begins

Å Summer 2012: discovery!  5ů from both experiments

Å End of 2012: confirmation!  Measurement era begins

Higgs discovery 
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Higgs discovery é and the SM triumph 

F. Englert and P. Higgs

2013 Nobel Prize F. Gianotti (ATLAS)  and J. Incandela (CMS)

July 4th 2012 announcement 
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Preparing the Future

LHC -> HL-LHC 2030 ï2041
Upgrade of the accelerator and the experiments: higher intensity, higher precision

ÅMeasure all properties of the Higgs boson up to the ultimate precision

Å Searches for physics beyond the Standard Model

ÅSearch for Dark Matter

ÅCharacterization of the quark-gluon plasma properties

Å Observation of very rare processes

FCC ïFuture Circular Collider
Feasibility study for a collider facility for the next decades
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Four pillars underpin CERNôs mission
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RESEARCH

EDUCATION 

& TRAINING

TECHNOLOGY 

& INNOVATION

COLLABORATION



RESEARCH


