The Large Hadron Collider
and the search for dark matter
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a person: ~1 metre



cell ~0.000010m ~10°"m ~ 10 um



1 turn = 10 base pairs = 3.4 nanometers

major groove minor groove

DNA ~ 0. 000 000 001m ~ 10"m




a Carbon atom: ~ 10"m
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a proton: ~10"m
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Collision!

In this artist's representaion of a /
particle collsion, a3 proton and |

antiproton collide at high energy ?
to produce top and antitop quarks.
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MATTER CONSTITUENTS: FERMIONS

QUARKS

THREE GENERATIONS OF MATTER
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The Standard ModeI

ANIMAL MASSES

i wases fundamental particle zoo









10 base pairs = 3.4 nanometers

1tumn

minor groove
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the Earth:  ~10 000 km ~ 10" m



Revolution
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the Solar System: ~ 10 m



the Milky Way: ~ 102" m ~ 108 light years



the Virgo cluster, radius ~ 10 million light years




2dF Galaxy Redshift Survey
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COMPOSITION OF THE COSMOS

Neutrinos:
0.3%

Free Hydrogen
and Helium:
4%

Dark Matter:
25%

Dark Energy:
70%
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WIMPs and Neutrons
scatter from the
Atomic Nucl&Us

Photons and Electrons
scatter from the
Atomic Electrqns







Low-energy photons Positrons
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-y tolnt & “TE ATLAS ALICE

Point 1 =g Point 2




Superconducting
magnets

LHC-B

Compact Muon Solenoid



http://hands-on-cern.physto.se/ani/acc lhc atlas/Ihc atlas.swf


http://hands-on-cern.physto.se/ani/acc_lhc_atlas/lhc_atlas.swf
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Muon Detectors

Electromagnetic Calorimeters
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Detector characteristics
Width:

44m
Diameter:

22m
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ATLAS

Weight: 7000t
CERN AC - ATLAS V1997
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CATLAS
2L EXPERIMENT
http://atlas.ch
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Other big questions for the
~._  -Large Hadron Collider




Other big questions for the
Large Hadron Collider

What was the Universe like
just after the Big Bang?
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Other big questions for the
Large Hadron Collider

What was the Universe like
just after the Big Bang?

How many dimensions
are there?
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Other big questions for the
Large Hadron Collider

What was the Universe like
just after the Big Bang?

How many dimensions
are there?

Where is the anti-matter?

How do particles get
their mass?
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weak lensing mass contours (Clowe in prep.)




a proton: ~10"™m



GEOMETRY OF THE UNIVERSE
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