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M. Spiro, Split October 4, 2010

to CERN: Accelerating Science and Innovation



Importance of Science

http://www.cern.ch/


These are some of the early creators of 

modern physics, at the 7th Solvay Physics 

Congress in Brussels, 1933. Even though 

Max Born said at the time, "Physics as we 

know it will be over in six months," virtually 

all of particle physics followed this meeting.

http://www.cern.ch/


De Broglie 1949

A Laboratory for the World

http://www.cern.ch/


The CERN convention (1954) states:

The Organization shall provide for collaboration among European 

States in nuclear research of a pure scientific and fundamental 

character, and in research essentially related thereto. The 

Organization shall have no concern with work for military 

requirements and the results of its experimental and theoretical 

work shall be published or otherwise made generally available. 

What is CERN?

http://www.cern.ch/


• CERN was created 56 years ago as a European 
Organization with the aim, after the war, to 
get Europe to a competitive level in particle 
physics.
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Fraction of energy deposited in hadron calorimeter



One of the first Denegri W events
January 1983

The decay of a W particle in the UA1 detector, showing the track 
of the high-energy electron towards the bottom. The yellow 

arrow marks the direction of the missing transverse energy and 
hence the path of the unseen neutrino.



Another of the first Denegri W events
January 1983



First Z0 event June 1983



W in tau neutrino (monojet)



United Kingdom and CERN / 
February 2010
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CERN was founded 1954: 12 European States

Today: 20 Member States

• ~ 2300 staff
• ~ 790 other paid personnel
• > 10000 users

• Budget (2010) 1200 MCHF

•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 CERN:
Romania

•8 Observers to Council: India, Israel, Japan, the 
Russian Federation, the United States of America, Turkey, 
the European Commission and UNESCO 



CERN in Numbers



CERN ENLARGEMENT
• CERN was created 56 years ago as a European Organization 

with the aim, after the war, to get Europe to a competitive 
level in particle physics.

• Today, CERN is a European Organization in membership but 
has in mind a global approach for particle physics in Europe, 
in partnership with other regions which also develop 
projects with a global approach. CERN is ready to host the 
next High Energy Frontier machine if it is deemed to be 
necessary (and with an extended governance compared 
to the LHC machine) 

• The Convention allows Membership to the Organization 
beyond Europe. CERN has opened its membership and 
Associate membership worldwide

• The Convention allows the scope of the Organization to 
extend from accelerator based Particle Physics to Non 
Accelerator Particle Physics and Cosmic Rays (Astroparticle
Physics). This will be discussed in the framework of the 
update of the European Strategy.

Report on Scientific and 
Geographical Enlargement 
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PRESENT STATUS

• 5 new applicants for full membership: Cyprus, 
Israel, Serbia, Slovenia, Turkey

• 2 declared interests for becoming associate 
member states: Brazil, India

• Yugoslavia was one of the 12 founder countries of 
CERN in 1954. Later withdrew in 1961. What 
about Croatia now.

Report on Scientific and 
Geographical Enlargement 
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Big Bang

Evolution of the Universe

Today
13.7 Billion Years

1028 cm
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Hubble
ALMA

VLT

WMAP

Atom
Proton

Big Bang

Radius of Earth

Radius of Galaxies

Earth to Sun

Universe

Study physics laws of first moments after Big Bang

increasing Symbiosis between Particle Physics,

Astrophysics and Cosmology

Super-Microscope

LHC
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TOWARDS A SCIENTIFIC COSMOGONY

• Human quest

• Based on a collective rational approach

• Beyond citizenship, religious… particularities

• An interplay (global vs local) between random 
occurrences (fluctuations, broken symetries…), 
necessity (laws, effective theories): appearance or 
emergence of a nest of structures and laws 

• Still a long way to go…
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Enter 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.

Exploration of a new energy frontier 
Proton-proton collisions at ECM = 14 TeV

LHC ring:
27 km circumference

CMS

ALICE

LHCb

ATLAS



LHC successfully started operation in Nov 2009

First collisions events at 
0.9 TeV and 2.36 TeV

Now 7 TeV

Nominal 14 TeV
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ALICE



Exemple: applications médicales

Accélération 
de particules

Détection 

Traitement de données 
à grande échelle (Grille de calcul)

Grille pour la gestion et l’analyse des données médicales

Imagerie médicale

CERN Technologies - Innovation

Faisceau de hadrons chargés 
qui perd de l’énergie dans la 

matière

Tumeur cible



Computing for LHC: The GRID
• Problem: even with Computer Centre upgrade, CERN can provide 
only a fraction of the necessary resources. Next hope after the Web: 
the Grid.

• Solution: Computing centers, which were isolated in the past, will 
be connected, uniting the computing resources of particle physicists 
worldwide 

Europe: 

267 institutes

4603 users

Elsewhere:

208 institutes

1632 users



The "Web" as it is affectionately called, was originally 

conceived and developed for the large high-energy physics 

collaborations which have a demand for instantaneous 

information sharing between physicists working in different 

universities and institutes all over the world. The CERN made 

it public. Now it has millions of academic and commercial 

“free” users. 

The World Wide Web

1990:Tim Berners-Lee, a CERN 

computer scientist invented the 

World Wide Web. 

http://www.cern.ch/
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The Mission of CERN

• Push back the frontiers of knowledge

E.g. the secrets of the Big Bang …what was the matter like within 
the first moments of the Universe’s existence?

• Develop new technologies for accelerators 
and detectors

Information technology - the Web and the GRID

Medicine - diagnosis and therapy

• Train scientists and engineers of tomorrow

• Unite people from different countries and 
cultures
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Thank You!


