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Who are we?  

 

The Name 
 
CERN:  Conseil Européen pour la Recherche Nucléaire 

 

CERN – European Organisation for Nuclear Research 

 

We are an International Organisation (like UN, WHO, etc)   

 

CERN was founded 1954: 12 European States 

 

Today: 20 member states 

 

 



1945 Europe is getting out of two 
devastating wars in less than 30 years 

All researchers leave Europe for the USA or Russia 



 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.  

 

 Romania is a Candidate for Accession to 

Membership of CERN: 

 

 Israel and Serbia are Associate Members in the 

pre-stage to Membership of CERN 

 Applicant States: Cyprus, Slovenia, Turkey 

 Associate Members: Ukraine 

 Observers to Council: India, Japan, the Russian 

Federation, the United States of America, Turkey, 

the European Commission and UNESCO  

  

 

~ 2300 staff 

~ 1050 other paid personnel 

> 11000 users 

Budget (2012) ~1000 MCHF 

 





The Mission of CERN 

Push back the frontiers of knowledge 

 E.g. the secrets of the Big Bang …what was 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 



What do we know? 



How the world started 

 



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 

Hubble 
ALMA 
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What holds the world together 

 

 Gravitation 

 Apples fall from trees down to earth 

 Earth  moves in circles around sun 

 Remarkable achievement from Newton: 

Gravitation is responsible for both 

effects 

 Electromagnetic force explains 

 Electric currents 

 Magnets 

 All chemistry and therefore biology 



What holds the world together 

 Strong force 

 Holds the atomic nucleus together 

 Nuclear force is only one (of many) 

consequences of the strong force 

 

 Weak force 

 Responsible for the decay of the neutron 

 The sun wouldn’t burn without the weak 

force and hence: we wouldn’t live! 



Riddles and Open Questions 

 

 Many open questions remain.  

 Where does the mass of the particles 

come from? 

 The so-called Higgs particle could be a 

solution.  

Peter Higgs 

The only Higgs 

found so far  We only understand what 5% of the 

universe is made of, the rest is dark 

matter and dark energy  

 What are these?  

We hope to find answers to these 

fundamental questions soon at the 

Large Hadron Collider 



4 JULY 2012 
CERN Press conference 



4 July 2012: CERN press conference 

“CERN experiments observe particle consistent with long-sought Higgs 

boson” 



The Higgs Mechanism 







 

How do we do it? 

Accelerators: Put lots of energy into particles 

 

Colliders: Turn energy into matter: E = mc2 

 

Detectors: Identify and measure particles 

 

Computers: Analyse and understand what happened 



Accelerator chain at CERN 
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CH 

F 



LHC – Large Hadron Collider 



The Large Hadron Collider (LHC) 

Proton- Proton Collider 

7 TeV + 7 TeV 

1,000,000,000 collisions/second 

Primary targets:  

•Origin of mass 

•Nature of Dark Matter 

•Primordial Plasma 

•Matter / Antimatter 



The Emptiest Space in the Solar System 

Vacuum similar to interplanetary space:  

the pressure in the beam-pipes is ten times lower 

than on the Moon 



The Four LHC Detectors 

ATLAS 

Alice LHCb 

CMS 
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Site of the ATLAS experiment 

Control room 

ATLAS is here 
93 m 

LHC is here 



The CMS Detector before closing 
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The Hottest Place in the Galaxy 

Particle collisions create 

(within a tiny volume)  

temperatures a billion times higher 

 than in the heart of the Sun 



LCG-LHC Computing GRID 
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CERN accelerator complex,  
working not only for LHC  

ISOLDE fed by 

PSB proton beams;  

1967 upgrade 1992 



ISOLDE - Isotope Separator On Line, and Radioactive 
beam EXperiment (REX)   

  An alchemical factory 

for nuclear physics 

 

 Low-energy beams of radioactive 

isotopes - atomic nuclei. The facility, 

located at the Proton-Synchrotron 

Booster (PSB), is like a small 

alchemical factory, changing one 

element to another. It produces a total 

of more than 1000 different isotopes 

for a wide range of research.  



Antimatter Physics 

Matter-Antimatter comparison 

Very fundamental in our theory of physics 

 m=m            g=g 

 

ASACUSA 

ATRAP 

ALPHA 
Trapping H in a magnetic bottle  

AEGIS Look at  H free fall 

Galileo’s experiment for antimatter ! 

ACE Biological effect of p  

Possible use for cancer therapy 

H H 
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CERN accelerator complex,  
working not only for LHC ! 

CNGS fed by 

SPS proton beams 



CNGS – CERN Neutrino to Gran Sasso experiment 

- investigation of the nature of neutrinos 
CERN sends muon neutrinos to the Gran Sasso National Laboratory (LNGS), 732 km 

away in Italy. There, two experiments, OPERA and ICARUS, wait to find out if any of 

the muon neutrinos have transformed into tau neutrinos. To create the neutrino 

beam, a proton beam from the Super Proton Synchrotron (SPS) is used.  



Study effect of cosmic rays on clouds formation 

(cosmic rays “simulated “ by a  beam, clouds created 

in a large climatic chamber)  
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An experiment on climate 



Nobel prize 1984: CERN 

"for their decisive contributions to the large project, which led to 

the discovery of the field particles W and Z, communicators of 

weak interaction"  

Carlo Rubbia 

Simon van der Meer 



Nobel prize 1988: CERN 

"for the neutrino beam method and the demonstration of the doublet structure of 
the leptons through the discovery of the muon neutrino"  

Jack Steinberger 



Nobel prize 1992: CERN 

We (physicists) cannot just go to a 

shop and buy our detectors. 

 

So we invent them ! 

"for his invention and 

development of particle detectors, 

in particular the multiwire 

proportional chamber" 
Georges Charpak 



Medical imaging 

CERN Technologies - Innovation 

Charged hadron beam that 

loses energy in matter 

Tumour Target 

Grid computing 

for big data 

management and 

analysis 

Accelerating  

particle 

beams 

Detecting 

particles 

Drugs hidden inside the 

gas tank 



World Wide Web, GRID, Computing… 

… into the future 

Tim Berners-Lee 

father of WWW 

From the past… 

www.cern.ch 
 



Physics Students 

Summer Students 

Programme 

For young Researchers: 

School of High Energy Physics 

School of Computing 

Accelerator School 

CERN Schoo of 

Computing 

Uxbridge, UK, 2010 

CERN Teacher Schools 

International and National 

Programmes 

CERN Personnel 

Training Programmes: 

Language, Management, 

Technical 

CERN Education Activities 

Scientists at CERN 

Academic Training Programme 



2011 Signature of Joint Declaration concerning participation 

by Ukrainian teachers and students in educational 

programmes at CERN by the Minor Academy of Science of 

Ukraine (MASU) and CERN 

Ukrainian participation in the CERN Educational 
Programmes 

1st national Ukrainian Teachers Programme at CERN in November 2011 



MASU has been organizing and financing the Ukrainian 

Teacher Programme at CERN  (UkrTP);  

 

UkrTP 2013 will be the third and will start on 6 October  

 (20 teachers from different regions of Ukraine)  

 

57 teachers participated in two previous programmes 

Since that time:  

Ukrainian participation in the CERN Educational 
Programmes 



4 video conferences were organized with Ukraine: 

 350 university students and school students participated (one 

with participation of the Minster of Education and Science) 

 

Two groups of Ukrainian school students (14 in 2012 and 12 in 

2013) of 15-16 years old came to CERN for a two-day visit 

 

Ukrainian participation in the CERN Educational 
Programmes 



Ukrainian participation in the CERN Educational 
Programmes 

High School Teachers Conference 
organized by MASU, CERN, CMS 
and JINR 29th of May 2012 in 
Alushta, Ukraine.  

The conference was a great 

success, and it was attended by 

approximately 170 participants 



Multinational and multilingual 
 

• Visits 

more than 80 000 visitors per year 

 50 % from schools and universities 

 

• Video conferences with  

 Schools and Universities 

  

• Conferences  

 

• Science fairs  

CERN Visit Programme 
 



International Collaboration 

Technology 

Transfer 

Education Training 

the scientists of 

tomorrow 

Fundamental 

Research 



 

Спасибо за внимание 


