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doing Science for Peace since 1954

André David, CERN

Welcome to CERN

the

European Organization for Nuclear Research
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About your visit

1. Start with this introduction. (25 min)

2. A short movie about CERN. (10 min)

3. “The” guided visit to our sites. (2 hours)

During your visit

“There is no such thing as a stupid question”
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CERN
European Organization for Nuclear Research

• Founded in 1954 by 12 European countries. 22 member states in 2016.

1954: Convention establishing the organisation - original signatures 2016: The 22 member states

• Member States: (see map) Total population: 510×106 (2014)

• Associate Members in Pre-Stage to Membership: Serbia.

• Applicant States: Cyprus, Slovenia, Turkey.

• Observers to Council: India, Japan, Russia, USA, Turkey, the 
European Commission and UNESCO.

• ~ 2’500 staff
• ~ 13’800  fellows, students, 

users, etc

• Budget: ~109 CHF (2015) 
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Who uses CERN ?
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The physical extents of CERN

F

CH

LHC

SPS
CERN Meyrin

CERN Prévessin

We are here

Super Proton Synchrotron

Large Hadron Collider

CMS
ALICE

ATLAS

LHCb
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The Large Hadron Collider (LHC) will be the most 

powerful instrument for the investigation of particle 

properties ever built.

• Four large underground 
caverns for the detectors.

• The accelerator that 
produces the highest 
particle energy of 
movement in the world.

• The most intense beams  
for particle collisions.

• The LHC will operate at a 
temperature below that of 
the outer space.

CERN’s Mandate
To build and run particle accelerators

100 m deep
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LHC: 27km of 
superconducting 
magnets

A Particle Accelerator at Home

DETECTOR

At the LHC, protons will be accelerated to

7 000 000 000 000 volts.
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The accelerator “gearbox”
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The particles that are 
created are recorded 
by detectors.

Particles with very high  
energy of movement 
are produced.

The particles are 
brought to collision 
(similar conditions as 
in the big bang).

Detectors in Particle Physics
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Previous experiments
(DELPHI, LEP)

LHC 
(ALICE)

One collision: past vs. future
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ATLAS

CMS

ATLAS and CMS
the two largest LHC Experiments

The size of people…
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ATLAS – A Toroidal LHC ApparatuS
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Delivery of Detector Elements
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Particle physicists need accelerators in order to 

investigate the fundamental constituents of matter, 

their creation and the forces that act between them.

accelerators microscopes optical and radio telescopesbinoculars

What are Detectors for ?
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Particles and interactions
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Nobel prize 1984: CERN

"for their decisive 
contributions to the large 
project, which led to the 
discovery of the field 
particles W and Z, 
communicators of weak 
interaction" 

Carlo Rubbia Simon van der Meer
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Nobel prize 1988: CERN

"for the neutrino beam method and the demonstration of the doublet 
structure of the leptons through the discovery of the muon neutrino" 

Jack Steinberger
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Nobel prize 1992: CERN

We (physicists) cannot just 
go to a shop and buy our 
detectors.

So we invent them !

"for his invention and development 
of particle detectors, in particular 
the multiwire proportional 
chamber" Georges Charpak
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A truck, carrying two cars in a container and…

…drugs hidden inside the gas tank.

Other uses for CERN-made detectors
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…and into the future.

Tim Berners-Lee
father of the WWW

World Wide Web, GRID, Computing…

From the past…

www.cern.ch



Training
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International 
Collaboration

CERN in a nutshell

Fundamental
Physics 

Research

Training

Technology

Thank you
and

enjoy !


