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 CERN was founded in 1954 (12 European States) 
      with a dual mission: 
     research and collaboration for the betterment of humanity 
 

Louis De Broglie: 
“A laboratory where it would be possible to carry 

out scientific work above and beyond the 
framework of the various nations taking part …… 

an engine for peaceful collaboration across 
borders” 

CERN – and intergovernmental Organization!

Start of construction work 

NP in 1929 for his discovery of 
the wave nature of electrons 

De Broglie 
1892 – 1987 



CERN today: 
 

20 European Member States  
  1 Candidate for Accession  
  1 Associate Member in pre-stage to Membership 
à  provide CERN budget (based on NNI) 
 

  4 applications for Membership 
  1 application of Associate Membership 
40 Non-Member States 
 
à In Total: 67 States 

20 MS 

à World’s largest Particle Physics Laboratory 

Also Observers to Council: the European Commission and UNESCO  



Science is getting more and more global 



The Mission of CERN!

q  Push forward 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?!

q  Develop new technologies for 
accelerators and detectors!
!Information technology - the Web and the GRID!
!Medicine - diagnosis and therapy!

q  Train scientists and engineers of 
tomorrow!

q  Unite people from different countries and 
cultures!



Big Bang 

Next Scientific Challenge:  
to understand the very first moments of our Universe 

after the Big Bang 

Today 
13.7 Billion Years 

1028 cm 



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 

Dimensions in Physics!

Hubble AUGER 
Argentina 

VLT, Chile 

MAGIC 
La Palma 



Big Bang 

Today 

WMAP (2001) 
COBE (1989) 

Our Universe ..... How did it evolve after BB?  
                                             What is it made of?  



Big Bang 

Today 

~380‘000 years 

Experiments in Astrophysics & Cosmology 

WMAP (2001) 
COBE (1989) 

LHC:   ~ 10-12 seconds (p-p) 
           ~ 10-6  seconds (Pb-Pb) What is the LHC? 



LHC à a New Era in Fundamental Science!

Exploration of a new energy frontier 
in p-p and Pb-Pb collisions  

LHC ring: 
27 km circumference 

CMS!

ALICE!

LHCb!

ATLAS!



LHC à a New Era in Fundamental Science!

1011 Protons per bunch 
~ 3000 bunches 

collisions: 40·106 per second 

E = m c2	




LHC and Experiments – CERN’s Flagship project  

Spectacular start-up at high energy on 30 March 2010!
à  Brilliant performances of LHC, experiments and GRID computing 

during 2010 and 2011 data taking periods!

Goal for 2011! 

CMS 

ALICE: Pb-Pb  



LHC GRID Computing: Busy even without beam …!

22 PB data written in 2011!

Astronomy & Astrophysics 
Civil Protection 

Computational Chemistry 
Comp. Fluid Dynamics 

Computer Science/Tools 
Condensed Matter Physics 

Earth Sciences 
Finance 

Fusion 
High Energy Physics (WLCG) 

Humanities 
Life Sciences 

Material Sciences 
Social Sciences 



The 2012 run ….. and beyond!

2012: start middle of March (beams circulating)!
q  Ecm = 8 TeV compared to 7 TeV up to now!
q  Goal: three times more data delivered by LHC (15 fb-1)!

!    Should bring us closer to understanding how the!
!       fundamental particles acquire their mass.!

q  A very Exciting year head of us!!
!

Beyond 2012!
q  Long technical stop of around 20 months, starting end of 2012!
q  Late in 2014 start with LHC close to its design energy (Ecm ~ 14 TeV)!

P. Higgs 



The study of LHC data will allow us to answer 
some of the big questions ... !

Will we find the particle(s) that make 
up the mysterious ‘dark matter’ in our 
Universe? 

Will we find the Higgs particle that is 
responsible for giving mass to all particles?  

Will we find the reason why antimatter and 
matter did not completely destroy each other?  

Will we understand the primordial state of matter after 
the Big Bang before protons and neutrons formed?  



The Mission of CERN!

!

q  Develop new technologies for 
accelerators and detectors!
!Information technology - the Web and the GRID!
!Medicine - diagnosis and therapy!



CERN: Particle Physics and Innovation!

q  Interfacing between fundamental science and key 
technological developments!

q  CERN Technologies and Innovation!

Detecting particles Accelerating particle 
beams 

Large-scale 
computing (Grid) 



CERN Technologies and Innovation!

!Cutting edge Research Infrastructures play a key role in a 
knowledge driven society!

!Knowledge is − and will be more and more − the most precious 
resource for a sustainable development!



CERN Technologies and Innovation 
!    Example: Medical applications!

Combining Physics, ICT, Biology and Medicine to fight cancer 

Detecting particles 

Imaging PET Scanner 
Clinical trial in Portugal 
for new breast imaging 

system (ClearPEM) 

Accelerating particle beams 
~30’000 accelerators worldwide 

~17’000 used for medicine 

Hadron Therapy (~85’000 patients treated up to now) 

Tumour 
Target 

Protons 
light ions 

~65’000 patients treated worldwide  (30 facilities in operation end 2010) 
~16’000 patients treated in Europe  (9 facilities in operation end 2010) 

X-ray protons 



The Mission of CERN!

!

q  Train scientists and engineers of 
tomorrow!

!



CERN’s Education Programme 

Scientists at CERN 
Academic Training Programme 

Young Researchers 
CERN School of High Energy Physics 
CERN School of  Computing 
CERN Accelerator School 

Physics Students 
Summer Students 
Programme 

CERN Teacher Schools 
International and National 
Programmes 

In 2013 in Peru 

CERN School of 
Physics  
France, June 2012 

Latin American School 
Natal, Brazil, 2011 

NEW: 
Asia-Europe-Pacific School 
of High-Energy Physics  
Fukuoka, Japan, Oct 2012 



CERN Teacher Programme 



CERN Summer Students 2011 

In 2011: one SS from Oman (from SQU) 



Relations with CERN 
q  Governmental Co-operation 

Agreements  
 Egypt, Iran, Jordan (SESAME), 
Saudi Arabia, U.A.E. 

 

q  Other scientific contacts 
 Bahrain, Kuwait, Lebanon, Oman, 
Palestine, Qatar 

 

q  Teachers programme 
 Lebanon, Qatar, Saudi Arabia, 
U.A.E. 

 

q  Summer Student Programme 
 Bahrain, Egypt, Iran, Lebanon, 
Oman, Palestine, Qatar, Saudi 
Arabia, UAE  

Looking forward to expanded collaboration with SQU 



Concluding remarks!
Fundamental science as carried out at CERN provides 

the foundations for future knowledge and innovation 

+ = 
Opportunities for 

SQU to share  
the excitement of 

physics at the 
LHC and to train 

the next 
generation of 
scientists and 

engineers 



Thank You! 


