The CERN Accelerator Complex

6/26/01 M. Oreglia 1



A View of the LEP Tunnd
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CERN's Chain of Accelerators
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CERN Provides aWedth of Instructional Aids

DID YOU KNOW YOUR TELEVISION SET IS AN ACCELERATOR ?

In your TV set, the electrons
are accelerated to 20000 volts.

In LEP, they are accelerated to
100 000 000 000 volts.

«-IT PRODUCES ELECTRONS

ACCELERATING CAVITY

CERN AC - 234 va - V13/3/98
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Accderators circa 1930
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Thisldea Did Not Work!
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From Experiment to Theory
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The Standard Model of Quarks, Leptons, Forces

The standard model

Elementary particles
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The 4 Underground Areas at LEP
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A Modern Experiment: OPAL
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Detector in Schematic Form

GEANTA.TH Fxploded view
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Event Picture from OPAL: Electron + Positron
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Centre of screen is ¢ 0,000
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Centre
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Hadrons (quarks) -- Back-to-back jets
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Jets Radiate a Gluon
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#8 __A Good Place to Play Particle Physicist
o My colleague Terry Wyaitt

 has designed awonderful instructional site
— http://hepwww.ph.man.ac.uk/~events/
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. Z Physics

* LEP is an electron-positron collider:
« we know the center of mass energy of the final collision
o there are fewer particles than at a TeVatron experiment

« “Z Physics’ means tests of the Standard Model:
e Z massisafundamental parameter

e Production rates are precisely modelled by the theory we
are testing

* These are precision measurements to test atheory (10-)
Examples.  Z°® qg,|*l ,nA,W'W"

emore families means more Z width

6/26/01 M. Oreglia 18



Z Physics 101: The Width of the Z Resonance

From this precision
N, = 2.988 £ 0.017
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Phase of the Moon and L EP Ener
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WW Production Tests Even Further

* Production of WW pairs as a function of
energy needs aZ boson in the Standard
Model

 The W massisafundamental parameter too

* Precison measurement of M, M,,, G, can
be a window to new physics
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Clean WW Events
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The Z Propagator Changes this Process Significantly
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W-Boson Mass [GeV]

pp-colliders —e— 80.452 + 0.062
LEP2 —a— 80.427 £ 0.046
Average -0 80.436 £ 0.037
v*/DoF: 0.1/ 1
NuTeV/CCFR—=a 80.25 £ 0.11
LEP1/SLD —A— 80.374 £ 0.034
80 802 804 806
m,, [GeV]
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How These Measurements Suggest the Higgs Boson
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The Man Feynman Di

rams
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