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CERN stands for over 50 years of…
• fundamental research and discoveries

• technological innovation

• training and education

• bringing the world together

1954 Rebuilding Europe
First meeting of the

CERN Council

1980 East meets West
Visit of a delegation from Beijing

2008 Global Collaboration
The Large Hadron Collider involves 

over 100 countries 

Frédéric Hemmer - CERN
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CERN in Numbers
• 2328 staff*
• 711 Fellows and Associates* 
• 9535 users*

• Budget (2009) 887 MCHF 
(595M€)

*6 January 2009

•Member States: Austria, Belgium, Bulgaria, 
the Czech Republic, Denmark, Finland, 
France, Germany, Greece, Hungary, Italy, 
Netherlands, Norway, Poland, Portugal, 
Slovakia, Spain, Sweden, Switzerland and 
the United Kingdom. 

•Observers to Council: India, Israel, Japan, 
the Russian Federation, the United States of 
America, Turkey, the European Commission 
and Unesco
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CERN’s Tools

• The world’s most powerful accelerator: LHC
– A 27 km long tunnel filled with high-tech instruments

– Equipped with thousands of superconducting magnets

– Accelerates particles to energies never obtained before 

– Produces particle collisions creating microscopic “big bangs”

• Very large sophisticated detectors
– Four experiments each the size of a cathedral

– Hundred million measurement channels each

– Data acquisition systems treating Petabytes per second

• Top level computing to distribute and analyse the data
– A Computing Grid linking ~200 computer centres around the globe

– Sufficient computing power and storage to handle 15 Petabytes per 
year, making them available to thousands of physicists for analysis

Frédéric Hemmer - CERN



The Large Hadron Collider (LHC) tunnel



The “ATLAS” experiment

7000 tons, 150 million sensors, 1 petabyte/s

Wolfgang von Rüden, CERN



A Grid with over 200 computer centres
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• LHC experiments will produce 10-15 million Gigabytes of 

data each year (about 20 million CDs!) 

• LHC data analysis requires a computing power equivalent 

to ~100,000 of today's fastest PC processors.
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250 sites

48 countries

50,000 CPUs

13 PetaBytes

>5000 users

>200 VOs

>140,000 jobs/day

Archeology

Astronomy

Astrophysics

Civil Protection

Comp. Chemistry

Earth Sciences

Finance

Fusion

Geophysics

High Energy Physics

Life Sciences

Multimedia

Material Sciences

…

32%



CERN – a unique organisation

Wolfgang von Rüden, CERN



The fastest racetrack on the planet…

Trillions of protons will race around the 27 km ring in 
opposite directions over 11,000 times a second, 

travelling at 99.999999991 per cent the speed of light.

Frédéric Hemmer - CERN



The emptiest space in the solar system…

To accelerate protons to almost the speed of light requires a 
vacuum as empty as interplanetary space. There is 10 times 

more atmosphere on the moon than there will be in the LHC.
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One of the coldest places in the universe…

With an operating temperature of about -271 degrees 
Celsius, just 1.9 degrees above absolute zero, 

the LHC is colder than outer space.

Frédéric Hemmer - CERN



The hottest spots in the galaxy…

When two beams of protons collide, they will generate 
temperatures 1000 million times hotter than the 

heart of the sun, but in a minuscule space.
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The biggest most sophisticated detectors ever built…

ALICE

To sample and record the debris from up to 600 million proton 
collisions per second, scientists are building gargantuan 
devices that measure particles with micron precision.
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One of the most extensive computer system in the world…

To analyse the data, tens of thousands of computers around  the world are 
being harnessed in the Grid. The laboratory that  gave the world the web, is 

now taking distributed computing a big step further.

Frédéric Hemmer - CERN



The Mecca of the Particle Physics community …

… bringing the world together

Frédéric Hemmer - CERN


