
How do we see
any of this?



Particle Physics Experiments

Source of High Energy Particles

Target to collide with

Detector to see the results

Fixed Target Colliding Beam
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Cosmic Rays

Discovered 1912
by Victor Hess

Mostly muons
at sea level

90% protons



Spark Chamber
Scintillator

Scintillator

Neon Gas

10 kV
Trigger

Built by Matt Langston - University of Oregon student



  

Why High Energy?

E = mc
2

High Energy High Mass



Conseil Européen pour la 
Recherche Nucléaire (CERN)

(European Laboratory for Particle Physics)





Large Hadron Collider

Proton - proton collisions
17 mile ring circumference
1200 SC dipoles @ 8.3 Tesla
300 feet underground



-456° F

LHC Superconducting 
Dipole Magnet

World’s largest refrigerator:
60 tons of liquid Helium

10,000 tons of liquid Nitrogen



What is 14 Tera-electronVolts?
14 TeV = 14,000,000,000,000 eV
14 TeV = 14,925 proton mass
7 TeV proton travels at 99.9999991% c
LHC Beam stores 700 MegaJoules

(enough energy to melt 1000 lb of copper)

300 MegaJoules



Quark Collider!
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ATLAS Detector



ATLAS Cross-Section
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Data Processing

In one second at the LHC:
600,000,000 proton collisions
5 top quark pairs

May only get a few Higgs per minute (or less)

Expect to record
3,000,000 GigaBytes per year  



Simulated Higgs
H→Z Z→e+e-µ+µ-
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