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What is CERN about?
ÅCERN
ÅOriginal meaning: Conseil Européen pour la Recherche Nucléaire

ÅCurrent meaning: European Organization for Nuclear Research

ÅQuick summary of its main goals
ÅCĄ collaboration

ÅEĄ education

ÅRĄ research

ÅNĄ new technologies



Important dates

ω1949: first steps towards civilian research in nuclear technology

ω1952: foundation of CERN under auspices of UNESCO 

ω1953: Signing of the CERN charter

ω1954: Completion of the ratification by the 12 founding states
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Contributions from member states in 2024

4Observers: EU, Japan, (JINR), UNESCO, USA

Austria 2.2% Italy 9.9%

Belgium 2.8% Netherlands 4.7%

Bulgaria 0.4% Norway 2.2%

Czechia 1.2% Poland 3.1%

Denmark 1.9% Portugal 1.1%

Estonia (*) Romania 1.3%

Finland 1.4% Serbia 0.3%

France 13.4% Slovakia 0.5%

Germany 21.1% Spain 7.0%

Greece 1.0% Sweden 2.7%

Hungary 0.7% Switzerland 3.8%

Israel 2.2% UK 15.1%

Associate members:
Å Cyprus, Estonia(*), Slovenia (became 

member state on 21 June 2025) 
Å Brazil, Croatia, India, Latvia, 

Lithuania, Pakistan, Türkiye, Ukraine

CHF 1'222 M

CHF 33 M



Who works at CERN?

Å~3000people employed by CERN
ÅPhysicists, engineers, computer scientists, mathematicians, 

technicians, secretaries, fire brigade, health & safety experts, 
security, etc

Å>10000 physicists associated with CERN
ÅFrom all over the world!
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Who visits CERN

ÅCERN is an open laboratory
ÅWith certain constraints and regulations

ÅEvery year, ϤмолΩллл people have visited CERN since many years

ÅOpen days September 2019: трΩлллpeople visited in 2 days!!!

ÅThe                                 foresees оллΩллл -рллΩллл visitors per year!
Å!ƭǊŜŀŘȅ уллΩллл ǾƛǎƛǘƻǊǎ ƛƴ н ȅŜŀǊǎΗ
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Science Gateway

https://visit.cern/


Basic vs applied research

ÅTwo types of science research

ÅBasic research (how do things work)

ÅApplied research (how do I make...)

ÅApplied research often builds on basic research 

ÅCERN only does basicresearch

ÅBut we often need to innovateto build things that do not exist yet...
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Tim Berners-Lee

For example, the World Wide Web!
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But also...

ÅMedicalapplications
ÅPET / CT / MRI scan technologies
ÅDetectors, superconducting magnets, cryogenics, vacuum

ÅRadiation therapy: accelerators, detectors

ÅIsotopes: 

ÅSpaceapplications
ÅHigh-radiation environment materials / devices

ÅOther Information Technologydevelopments
ÅData analysis & simulationframeworks
ÅGrid middleware
ÅIndico ςmeeting and conference management
ÅInvenio, Zenodoςdigital library management

ÅAnd more 10

CERN against COVID-19

Reuse CERN techniques
and technologies to help
the global battle against
the COVID-19 pandemic:

Å Low-cost ventilators
for breathing devices

Å Zenodospace for fast
and easy publication
of research data sets
and results

Å Using part of WLCG
for Folding@Home

Å Χ

Medipix Collaborations
MEDICIS

https://againstcovid19.cern/
https://zenodo.org/
https://wlcg-public.web.cern.ch/
https://medipix.web.cern.ch/
https://home.cern/science/experiments/medicis


Basic Questions

ÅWhat is everythingaround us made of?

ÅHow does matter stick together?

ÅWhat, really, is mass?
ÅAnd does the Higgs particle indeed play a role in the 

creation of mass?

ÅAre there really only 3 spatial dimensions?

ÅAre the smallest particles we know fundamental?

ÅWhere did the anti-matter go?

ÅWhere s the rest of the matter anyway?
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What is everything around us made of?
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Mainly O, C, H Mainly Fe, O, Si Mainly H and He

96% out there unknown!

!ǘ ŘƛŦŦŜǊŜƴǘ ǎŎŀƭŜǎΧ
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What is everything around us made of?
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Anti-matter

ÅAnti-matter: discovered in 1923
ÅPredicted by theory

ÅAlmost the same as matter... 
But oppositely charged + 
some subtle effectsé

ÅProblem: at the Big Bang there 
would have been just as much anti-
matter as matter... Where did all 
that anti-matter go?
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The four fundamental forces

Strong forceElectro-magnetic force

Weak force Gravity

?
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The standard model before July 4, 2012
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How do we know all this?

Cosmic
rays

ÅAcceleratorexperiments
ÅRadioactivity experiments

And about 100 years of hard 
work by many people...
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The Large Hadron Collider
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IǳƎŜ ŜȄǇŜǊƛƳŜƴǘǎ Ŏŀƴ ƛƴǾŜǎǘƛƎŀǘŜ ŜȄǘǊŜƳŜƭȅ ǎƳŀƭƭ ǎŎŀƭŜǎ Χ 



Χ ōȅ ƛŘŜƴǘƛŦȅƛƴƎ ǿƘŀǘ ƛǎ ǇǊƻŘǳŎŜŘ ƛƴ ŎƻƭƭƛǎƛƻƴǎΗ


