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CERN was founded in 1954 by 12 European States

“Science for Peace”
Today there are 22 Member States

Member States: Austria, Belgium, Bulgaria, the Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Israel, Italy, 

the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Spain, Sweden, Switzerland, and the United Kingdom

Associate Member States: Pakistan, Turkey, Ukraine

States in Accession to Membership: Cyprus, Serbia

Applicant States: Brazil, Croatia, India, Lithuania, Russian Federation, Slovenia

Observers to Council: India, Japan, Russian Federation, Turkey, United States of America; EUComm, JINR, and UNESCO 

~  2.400 staff

~  1.600 other paid personnel

~11.000 users

Budget (2016) ~1.000 MCHF





CERN – Das Laboratorium
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CERN – The Organization
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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



Big Bang

Scientific Challenge: 

Explore the Evolution of the Early Universe

Today
13.8 Billion Years

1028 cm
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The Nobel Prize in Physics 2013 was awarded jointly to François Englert and Peter W. Higgs "for

the theoretical discovery of a mechanism that contributes to our understanding of the origin of mass

of subatomic particles, and which recently was confirmed through the discovery of the predicted

fundamental particle, by the ATLAS and CMS experiments at CERN's Large Hadron Collider”.

Physics Nobel Prize 2013
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With the LHC, we are at the

beginning of the exploration of

the „Dark Universe“





Big LHC Experiments







Medical Application as an Example of Particle Physics Spin-off

Combining Physics, ICT, Biology, and Medicine to Fight Cancer

Accelerating particle beams
~30’000 accelerators worldwide

~17’000 used for medicine

Hadron Therapy

Leadership in Ion Beam 

Therapy now in Europe 

and Japan

Tumour 

Target

Protons

light ions

>70’000 patients treated worldwide  (30 facilities)

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

X-ray protons

Detecting 

particles 

Imaging PET Scanner
Clinical trial in Portugal 

for new breast imaging 

system (ClearPEM)



World Wide Web



“Magic is not happening at CERN,

magic is being explained at CERN.“ 

Tom Hanks





LS2 starting in 2019 => 24 months + 3 months BC 

LS3 LHC: starting in 2024 => 30 months + 3 months BC

Injectors: in 2025 => 13 months + 3 months BC

Beam commissioning

Technical stop

Shutdown

Physics

LHC
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HL-LHC installation

LIU installation

HL-LHC Civil engineering

HL-LHC installation

LHC Roadmap content from Chamonix Report 2016







LHC

CLIC

From Discovery to Precision slide content: Lucie Linssen, 2014

electron

positron

proton

p-p collisions e+e- collisions

Proton is compound object

 Initial state not known event-by-

event

 Limits achievable precision

e+/e- are point-like

 Initial state well defined (√s / 

polarisation)

 High-precision measurements

High rates of QCD backgrounds

 Complex triggering schemes

 High levels of radiation

Cleaner experimental environment

 trigger-less readout

 Low radiation levels

High cross-sections for colored-states Superior sensitivity for electro-weak 

states



Future Circular Collider slide content: Michael Benedikt, 2015

a simulation of a 

possible layout

An international Study 

for a Future Circular Collider

• pp-collider (FCC-hh)

• e+e--collider (FCC-ee) 

• p-e (FCC-he) Option

• 80-100 km tunnels ~16 T  100 TeV pp in 100 km

~20 T  100 TeV pp in 80 km



Your Questions!




