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SPG Mitteilt

General Introduction to CERN, its mission and future projects

Martin Steinacher, CERN

To “accelerate science and innovation”, CERN executes its
mission in the triangle of “research, innovation and educa-
tion”. In order to push back the frontiers of knowledge, new
technologies for accelerators and detectors are developed,
scientists and engineers of tomorrow are trained and peo-
ple from different countries and cultures are united at this
unique place in Geneva.

Founded in 1954 by 12 European countries to propagate
“science for peace”, CERN today has 22 Member States
and 4 Associate Member States. Japan, Russia and the
USA have an observer seat in Council. CERN operates with
an annual budget of approx. 1.1 BCHF, employs 2’500 staff
and 1’800 other paid personnel and welcomes 13’000 sci-
entific users from more than 110 countries. With more than
3’000 PhD students in the LHC experiments, the age distri-
bution of scientists at CERN peaks at 27 years.

The big scientific challenge is to understand the very first
moments of our Universe after the Big Bang. Whilst astron-
omy looks back into the early Universe with ground and
space based detectors and telescopes, CERN provides with
its LHC a super-microscope able to reproduce conditions of
highest energy where new patrticles are being created and
their interactions being studied.

With the start of operation of the LHC (Large Hadron Col-
lider, 27 km circumference, 14 TeV energy) in 2010, a new
era in fundamental research began with the exploration of a
new energy frontier in proton-proton or heavy ion collisions.
In June 2016, CERN Council approved the High-Luminos-
ity LHC project, an upgrade to increase the intensity of the
beams by a factor of 10, providing a better chance to see
rare processes and discover new particles.

At the four LHC beam intersection points, the experiments
ALICE, ATLAS, CMS and LHCb are located in huge under-
ground caverns. The detectors were designed, constructed
and are operated and maintained by collaborations among
up to 39 countries, 174 institutes and 3’170 members.

The Worldwide LHC Computing Grid (WLCG) is another in-
ternational collaboration to distribute and analyse LHC data.
It integrates computer centres around the Earth that provide
computing and storage resource into a single infrastructure
accessible by all LHC physicists. Actually, there are 170
sites spread among 40 countries.

The Nobel Prize in Physics 2013 was awarded jointly to
Francois Englert and Peter W. Higgs "for the theoretical dis-
covery of a mechanism that contributes to our understand-
ing of the origin of mass of subatomic particles, and which in
2012 was confirmed through the discovery of the predicted
fundamental particle, by the ATLAS and CMS experiments
at CERN's LHC”.
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One of CERN’s main options for a flagship accelerator in the
post-LHC era is an electron—positron collider at the high-en-
ergy frontier. The Compact Linear Collider (CLIC) is a mul-
ti-TeV high-luminosity linear collider that has been under
development since 1985 and currently involves 75 institutes
around the world. An updated baseline-staging scenario fo-
cuses on an optimised initial-energy stage at 380 GeV that
will be significantly cheaper than the original design up to 3
TeV.

Presently, CERN also executes a FCC (Future Circular Col-
lider) conceptual design study and cost estimate scheduled
for the next update of the European Strategy for Particle
Physics (2018-2019). A 100 km circumference tunnel with
infrastructures on either side of the French-Swiss border
would allow an energy of 100 TeV should CERN be able
to design and build 16 Tesla dipole magnets. Such dipoles
would allow for doubling the proton energy in the LHC tun-
nel from 14 to 28 TeV.

At CERN, high-energy and particle physics drive innovation
substantially and interface between fundamental research
and key technological developments in the three domains of
accelerators, detectors and large-scale computing. Knowl-
edge and technology transfer fostered spin-offs in the do-
main of e.g. medical applications. Most prominently for had-
ron therapy but also in imaging as e.g. the PET scanner.
Combining physics, computing, biology and medicine to
fight cancer already gave very promising results.

The remaining part of CERN’s core mission are educational
activities covered by a variety of programmes. They provide
academic training sessions, young researchers with dedi-
cated schools (physics, accelerators, computing) and offer
a teacher school. There were more than 10’000 participants
in the Teacher Programme since 1998. CERN welcomes
annually 250 physics students at its summer student’s pro-
gramme of two months.
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