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The Standard Model of Particle Physics states:
The world consists of Quarks and Leptons that interact
by exchanging Bosons

Matter is made of Periodic Table of the Particles

quarks and leptons matter: fermions forces: bosons
Each particle has its

own anti-particle

Quarks and leptons
come in 3 generations

Good description of
particles and their
interactions

Extensively tested
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photons
gluons

W Z

Why is top so heavy?
“Why are there three generations ?”
“Where does mass come from?”




explains mass of
elementary particles

Analogy by Prof. David Miller
University College of
London



America’s Most Powerful Accelerator:
Fermilab’s Tevatron







The CDF Experiment §
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¢ 15 Countries §
¢ 63 institutions
¢ 602 authors
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Collisions at the high energy frontier:




Collision
producing
a single
top quark

= The 'eva n Particle
discovered atthe Tevatron

MK
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Both experiments operate stably
with very high (~90%) operating efficiency
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D@ Histo ry of lournal Submissions

— Run|: 133 total
s Runil: 187 total

1994 1998

Tevatron Experiments publishing >100 papers/year
Over the last few years, ~60 PhD/year

Present >200 talks at conferences each year
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Precision, New Research Unique Window into the

Discoveries unknown
® Mixing, CKM Constraints and ® Searches for Supersymmetry,
CP Violation Extra Dimensions, Exotica
® Heavy Flavor Spectroscopy
® Tests of Quantum — Probing the Terascale as
Chromodynamics the luminosity increases

® Precise measurement of Top-
quark and W-boson masses ® The Standard Model BEHHGK

* Top Quark Properties (Higgs) Boson is within reach!

® Di-Boson production and SM
Gauge Couplings

® New Exclusive/Diffractive
Processes
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70# of Events produced/exp in 1 fb"
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These are production numbers -
trigger, acceptance etc.not yet factored in...
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Cover of Physics Review Letters
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Neither experiment has sufficient power to span the entire mass range
using the data we expect to acquire in Run ||
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Find evidence for Higgs OR prove it is not there:
Either outcome would revolutionize particle physics.




CDF Run |l Preliminary
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