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The Mission of CERNThe Mission of CERN

•• Push backPush back the frontiers of knowledgethe frontiers of knowledge
E.g. the secrets of the Big Bang …what was the matter like 
within the first seconds of the Universe’s life?

•• DevelopDevelop new technologiesnew technologies
Information technology - the Web and the GRIDInformation technology - the Web and the GRID
Medicine - diagnosis and therapy

•• TrainTrain scientists and engineers of scientists and engineers of 
tomorrowtomorrow

•• UniteUnite people from different countries and people from different countries and 
culturescultures
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Study physics laws of first moments after Big Bang
í increasing Symbiosis between Particle Physics,

Astrophysics and Cosmology
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Enter a New Era in Fundamental ScienceEnter a New Era in Fundamental Science
Start-up of the Large Hadron Collider (LHC), one of the largest 

and truly global scientific projects ever, is the most exciting 
turning point in particle physics.
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Exploration of a new energy frontier 
Proton-proton collisions at ECM = 14 TeV
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LHC ring:
27 km circumference
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LHC – Large Hadron Collider



LHC - Large Hadron Collider

7 TeV + 7 TeV

Luminosity = 

77

Luminosity = 
1034cm-2sec-1

Primary targets: 
•Origin of mass
•Nature of Dark Matter
•Primordial Plasma
•Matter vs Antimatter

The LHC results will 
determine the future course 
of High Energy Physics



Collision of proton beams… …observed in giant detectors

The large Hadron Collider

In the LHC the hadronic particle beams will be accellerated inside an ultra-vacuum pipe till relativistic velocity and kept in orbit thanks to superconducting magnets; the collisions between particles will be studied inside the detectors (ATLAS, Alice,CMS, LHCb).





qSearching for new particles requires selection and 
analysis of enormous quantity of data from LHC 
detectors

(+30 minimum bias events)(+30 minimum bias events)

New particle ???
All charged tracks with pt > 2 GeV

Reconstructed tracks with pt > 25 GeV
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Reconstructed tracks with pt > 25 GeV

New particle ???
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• LHC experiments will produce 10-15 million Gigabytes of data 
each year (about 20 million CDs!) 
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each year (about 20 million CDs!) 

• LHC data analysis requires a computing power equivalent to 
~100,000 of today's fastest PC processors.



The LHC physics data analysis service distributed across the worldThe LHC physics data analysis service distributed across the worldThe LHC physics data analysis service distributed across the worldThe LHC physics data analysis service distributed across the world
– CERN, 11 large CERN, 11 large CERN, 11 large CERN, 11 large TierTierTierTier----1111 centres,  over 200 centres,  over 200 centres,  over 200 centres,  over 200 TierTierTierTier----2222 centrescentrescentrescentres

The Worldwide LHC Computing GridThe Worldwide LHC Computing GridThe Worldwide LHC Computing GridThe Worldwide LHC Computing Grid



CERN in NumbersCERN in Numbers

• 2256 staff
• ~700 other paid personnel
• ~10 000 users
• Budget (2009) 1100 MCHF
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•• 20 Member States:20 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. 

•• 1 Candidate for Accession to Membership of 1 Candidate for Accession to Membership of 
CERN:CERN: Romania

•• 8 Observers to Council:8 Observers to Council: India, Israel, Japan, the 
Russian Federation, the United States of America, 
Turkey, the European Commission and Unesco 
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• Over 40 Non-Member States have been
participating in LHC construction

• Some 35 non-Member States contribute 
significantly to the worldwide LHC 

Contribution to LHC from 
Non-Member States

significantly to the worldwide LHC 
computing Grid



Contribution of CIS countries to LHC
(CIS  (CIS  -- Содружество Независимых Государств, СНГСодружество Независимых Государств, СНГ))

Important contribution of the Russian Federation

Estimated value for CERN: LHC Experiments & Accelerator – 160 MCHF

Highly appreciated contribution of other CIS countries.Highly appreciated contribution of other CIS countries.

Important role of  JINR - Dubna in creating LHC
collaborations with CIS countries àààà

Armenia, Azerbaijan, Belarus, 
Georgia, Ukraine (and also other JINR Members!)
Example: Russia-Dubna Member States (RDMS) collaboration within CMS



Contribution of CIS countries to LHCContribution of CIS countries to LHC
(CIS  = (CIS  = Содружество Независимых Государств, СНГСодружество Независимых Государств, СНГ))
Physicists and Physicists and engineers from CIS countries have notably contributed have notably contributed 

to the construction of all  LHC experiments to the construction of all  LHC experiments 
(ATLAS, ALICE (ATLAS, ALICE ,CMS, LHCb,CMS, LHCb) and to the LHC accelerator) and to the LHC accelerator



Science Bringing Nations 
Together

“…the promotion of contacts between, and “…the promotion of contacts between, and 
the interchange of scientists…”

….and Physics Teachers ! 
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