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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.



CERN

Four pillars underpin CERNôs mission
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RESEARCH

EDUCATION 

& TRAINING

TECHNOLOGY 

& INNOVATION

COLLABORATION
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RESEARCH
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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
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Matter
0,1 m

Atom
~10-10 m

Nucleus
~10-14 m

Proton
~0/,04 m

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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To answer these questions, we develop 
technologies in three key areas

DETECTORS COMPUTING
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ACCELERATORS



CERN

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
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The energy of the particles 

in collision is converted into 

new particles.

The detectors measure the energy, 

direction and charge of new 

particles formed.

They are analogous to 3D cameras 

taking 40 million pictures a second, of 

which 1000 are selected and recorded.
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