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CERN, an international governmental 
organization with 20 Member States 

CERN Geneva 

Staff 2500 

Budget ~1 Beuro 
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• Push forward the frontiers of knowledge 

  
 

 

 

• Develop new technologies 

 

 

 
• Train scientists and engineers of tomorrow 

 

 
• Unite people from different countries and 

cultures 

The missions of CERN 
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Discovery of Higgs boson made the news, 
from science journals to the media 
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The LHC, largest scientific instrument in the world… 
27 km in circumference 
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…serving the community of particle physicists 
12’000 users from around the world 
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Particle physics is international 

• By nature 

Science has no national borders 

• By necessity 

Pooling resources to afford large 
instruments 
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LHC engineering & technology are also international 
100 major high-tech industrial contracts 
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In-kind contributions 
LHC detectors ~ 80 % (Member and non-member states) 
LHC accelerator ~ 15 % (Non-member and host states) 
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A central issue: managing in-kind contributions 

• Definition & allocation 

– Match project needs, technical competencies, economic and political 
interests 

– Achieve cost effectiveness w. r. to world market prices 

– Preserve “fair return” to Member States 

• Execution 

– International procurement and local culture: importance of involving 
local institutes (not just funding “Domestic Agencies”) in follow-up of 
high-tech supplies 

– Project team (“IO”) must maintain sufficient in-house resources to 
handle emergency situations which will occur: non-conformities, QA 
problems, delays, company insolvencies…  
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Science for the citizen [1/3] 
Knowledge and technology transfer 

• Accelerators and detectors for medicine 

Accelerating particles 
~30’000 accelerators worldwide 

~17’000 used  for  medicine 

Hadron Therapy 

Tumour = target 

Protons; 

Light ions 

>70’000 patients treated worldwide  (30 facilities) 

>21’000 patients treated in Europe  (9 facilities) 

X-rays protons 

Detecting particles 

Imaging PET Scanner 

New breast imaging.  

Clinical trial in Portugal. 

(ClearPEM) 

Normal 

brain 

Alzheimer’s 

disease 
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Science for the citizen [2/3] 
Knowledge and technology transfer 

• Patenting or free access? 

– The WWW 

Internet for everyone 

 

 

 

 

– GRID computing 

also used for geosciences, 

climatology, pollution analysis 

pharmacology in silico, 

epidemiology,… 

 

 

 

– Open Access Publishing 

SCOAP3 initiative: 10 open-access journals in particle physics 
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Science for the citizen [3/3] 
Knowledge and technology transfer 

• Education & training programs 

Young Researchers 
CERN School of High Energy Physics 

CERN School of  Computing 

CERN Accelerator School 

School Teachers 
International and National Programmes  

Students 
Doctoral and technical students 

Summer student programme 

Short-term internship programme 
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Conclusions 

    ...however, large scientific projects such as the LHC and ITER 

• require massive investment of human and material resources and 
high level of organization 

• stimulate R&D in critical technologies beyond the pre-existing state-
of-the-art  

• are powerful factors of international cooperation 

• provide important training opportunities 

• generate important technological spin-offs contributing to solve 
some of the important issues facing society  

The sole end of science is the honor of the human mind… 

      Carl Gustav Jacobi 
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