ATLAS is one of four major experiments
that will enter new territory in the
exploration of matter, energy, space and.
time when the Large Hadron Collider
begins operationat CERN.

Designed to find out why the Universe -
is like it is today, ATLAS will Probesmoré™
deeply into matter than everbéfore and.
explore new fundameéntal processes.

“Unlocking” Nature’s secrets by.investi-
gating particle collisions with ATLAS will
be an unprecedented SClentIfIC and
technological challerige The ATLAS

'7experiment .is being conducted by a

“collaboration of scientists from 34 coun-
tries around the world. The .detector
“théy are building is not only complex
but alsowvery big =it will be the largest:
volume detector ever con,structed for
particle physics. = -
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ATLAS and the LHC
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The ATLAS detector consists of four major components:

Inner Detector
Measures the momeantum
of each charged particle.

Calorimeter

Measures the energies
carried by the particles.

Muon Spectrometer
Idenililies and nmasuies
the momenta of muons.

Magnet System

Bends charged particles
for momenturmn measurement.
Arrow's point to the solencid magnet.
The larger objects are toroid magnets.



The particles from a collision event leave tracks
and depasit energy in the detector. This is a birds-
eye perspective of how an event would look in the

detector (the radial propartions are distorted). The unknown

ATLAS brings experimental physics into new tef-
ritory. Most exciting is the completely unknown
surprise — new processes and particles that
wiould change our understanding of energy and
matter and of the basic forces that have shaped
our universe since the beginning of time. Are
there, for example, extra dimensions of space
or minf-black holes?

Dark matter

LHCwill recreate the con-
ditions of the universe
just after the Big Bang to
understand why the
universe s like It
is today, It will in-
vestigate why the
matter of the uni-
verse is dominated by
an unknown type called
dark matter. Ifthecon-
stituents of dark matter
are new particles, ATLAS
should discover them
and elucidate the mys-
tery of dark matter.

Antimatter

Mass At the very beginning of the universe,
equal amounts of matter and antimatter
Why do fundamental particles have such existed. If matter and antimatter were
different masses? Two of the greatest exact mirror images of each other, they
mysteries are how particles gain mass would have completely annihilated to
and how mass and energy are related. To leave only energy. But why was some
explain these mysteries; theories pradict of the matter left over to create galax-
a mew particle, the Higgs particle. If this ies, the solar system with our beautiful
particle exists, ATLAS will discowver it and planet, and us? ATLAS will explore the
provide great insight into the problem of tiny difference that exists between mat-
masses. ter and antimatter.




The world of ATLAS

The 1800 scientists from 150 universities and laboratories collaborating on ATLAS represent 34
countries and all the world's populated continents. In 2007 the first LHC proton beams will
collide in the centre of ATLAS and for the next 10-15 years a huge amount of data will be
collected and analysed in uriversities and laboratories all over the world.

Inserting the supercon-
ducting solenoid magnsg
into the barrel cryostat g
the electromagnetic
calorimeter (below)

Scientists and engineers
come from all over the
world to work on ATLAS
(right)

Muon chambers for the
outer layers of ATLAS
undergo quality control
checks (left)

The large international ATLAS collaboration provides a powerful environment for exploration in
particle physics. It succeeds by splitting its work into separate projects in which smaller working
groups can make substantial contributions. Components come to CERN from all over the world
to be integrated in the giant detector.

Members of the team The first section of the
preparing the straw hadron calorimeter
detectors that pinpoint installed in the ATLAS
the tracks of particles cavern (below)

Assembly of the Semicon-
ductor Tracker (left)

CERN The vast amount of data from the proton collisions will be used to study a wide variety of
European Organization for Nuclear research topics, by scientists and students in their home institutions. Some 400 students world-
Research wide are participating in ATLAS, constructing the detector and preparing for collection and
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analysis of the data.
www.cern.ch

h it P :/ / at I das.Cc h The ATLAS website contains further information on the organization, the detector, the physics, the
LHC and the participating university and laboratory groups.
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