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Particle Physics Experiments

®Source of High Energy Particles
B Target to collide with

® Detector to see the results
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Primary Cosmic Rays
COsmiC Rays 90% protons

N Jy Nt
\ .\\
5 | = __
» . 3 \
By N S~
, ‘ mr -'.
s T
\

N

\n

Discovered 1912
by Victor Hess

Mostly muons
at sea level
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Spark Chamber

Scintillator

Neon Gas

:  Scintillator

10 kV
Trigger

Built by Matt Langston - University of Oregon student




Why High Energy?

High Energy High Mass
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Large Hadron Collider

Proton - proton collisions

17 mile ring circumierence
1200 SC dipoles @ 8.3 Tesla
300 feet underground




LHC Superconducting
Dipole Magnet

World’s largest refrigerator:
60 tons of liquid Helium
10,000 tons of liquid Nitrogen




What 1s 14 Tera-electronVolts?

114 TeV = 14,000,000,000,000 eV
14 TeV = 14,925 proton mass

m’/ TeV proton travels at 99.9999991% ¢
B[ HC Beam stores 700 Megaloules

(enough energy to melt 1000 Ib of copper)

300 Megaloules




Quark Collider!

7 TeV 14 TeV 7 M\

proton Q Q proton
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ATLAS Detector




Muon
Spectrometer

Hadronic
Calorimeter

Electromagnetic
Calorimeter

Transition
Radiation
Tracking Tracker

Pixel/SCT

detector

Muo#r
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Calorimeter
(energy)

Tracking
(momentum, charge)




Large Hadron Collider

ATLAS Detector




SATLAS
LL EXPERIMENT
hitp://atlas.ch
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http://atlas.ch
first beam event seen in ATLAS ,
September 10, 2008




