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P/ uniting people

Research

» interfacing between fundamental science and long-
term technological development

» generating new knowledge about our surrounding
Cosmos

» training of scientists and engineering to the benefit of
Member States and their industries

» contributing to paradigm shifts, not incremental or
linear progress (Web, Grid, PET, MR, etc.)




S
G vz, CERN and Particle Physics is about ....

Research

Refining candles would not have led
candles into electric bulbs ...
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2 2 ONVIEMBERSIAlES: Austria, Belgium, Bulgaria, the
Czech' Republic; Denmark; Einland; Erance,
Germany, Greece, Hungary, Italy, Netherlands,
Norway, Poland; Portugal, Slovakia; Spain, Sweden,

Switzerland and'the United Kingdom.

» 3 Observers to Council: India, Israel, Japan, the

Russian Eederation, the United States of America,
Turkey, the European Commission and UNESCO
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ERNININUMBES

Distribution of All CERN Users by Nation of Institute on 2 July 2010
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NORWAY ARGENTINA CUBA MALTA SLOVENIA
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SPAIN JAPAN BELARUS GEORGIA NEW ZEALAND UKRAINE 7
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UNITED KINGDOM USA CHILE IRELAND PERU

CHINA KOREA QATAR
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Next Challenge:
to understand the very first moments of our Universe
after the Big Bang

13.7 Billion Years

1028 cm




Quarks

Proton

Neutron

Radius of Galaxies

‘ Universe
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Study physics laws of first moments after Big Bang
increasing Symbiosis between Particle Physics,
Astrophysics and Cosmology




Entera New Era in- Fundam__ental Sclence

Start-up of the Large Hadron Colllder (LHC) one‘-"”O‘f the Iargest and truly global -
SC|ent|f|c projects ever, |s the most excrf ng tu‘r@ ___pomt In partlcle physics.
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The CMS detector comprises many layers, each designed to perform
a specific task.
These layers allow to identify and precisely measure the energies and
momenta of all particles produced in collisions at LHC
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particles 2oy R~10"cm  Length~1cm

Design proton energy = 7-1012 eV (7 -\) Q‘ M= 1027 kg y: 10k";nk/a

—71012ev E~10"2eV
~ 100 Million detecting elements
- 40 million digital pictures per second

Different layers have to operate for

many years with little or no'intervention
< cutting-edge technologies




LHC: First collisions at 7 TeV on 30 March 2010
Excellent performance of LHC and experiments

CMS Experiméhtﬁ\ith\e LHC, CERN 1|
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File Edit View Tools Add Help
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0ct 26, 2010_4:50:00pm = : Running jobs: 117948.0
Qe m— —— Transfer rate: 4.94 GiB/sec

We said we would have:

<> 15 PB new data/year
<> 100 (or 200) k “today’s fastest” CPU
< 45 PB disk

Today we have:

< >140 sites

< ~250k CPU cores e N Se e

<> ~100 PB disk e Large numbers of
0 analysis users

< CMS: ~800,
< ATLAS: ~1000,
¢

LHCDb/ALICE:
~200

T < 1 M jobs/day
sGOOgle
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“Neéew forms of matter

Extra dimensions of spacetime
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