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Most of matter made of up, down quarks (protons, neutrons)
2nd, 3rd generation not widely present since early moments of universe’s existence EXCEPT when they are created in lab environment…
Basically 2nd, 3rd generations are “redundant” copies – why?



Proton Neutron
2/3+2/3-1/3 2/3-1/3-1/3

©

Hydrogen

28 Up Quarks

H,O - 26 down quarks
10 electrons
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 The smallest things in the world.
        Everything there is!  ??
Mass proportional to area shown but all sizes still < 10-19 m



Analogy by Prof. David Miller
University College of London



This Higgs mechanism gives all matter particles masses (includeing the W and Z) and predicts the existence of the Higgs boson (but no prediction of the mass of the Higgs boson).  The mass of a particle is proportional to the strength of its interaction with the Higgs field.  An analogy is imagine a room full of physicists - they are like the Higgs field.  A well-known scientist walks in and creates a disturbance as he moves across the room attracting a cluster of admirers with each step.  This increases his resistance to movement, in other words, he acquires mass, just like a particle moving through a Higgs field.  The more popular you are the more admirers you have hence the bigger your mass.

Understanding the origin of mass is one of the priorities at the Tevatron and LHC.
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Thanks to Einstein we know that a high energy collision of particle
A and B can result in the creation of particle X

E = mc?

particle beam anti-particle beam
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energy energy






Cockroft-Walton: 
750 kV, Linear Accelerator: 
500 ft long, 400 MeV, Booster: 8 GeV 
(20,000 times around)




The DO Experiment




The CDF Experiment
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- unknown composition

2009

These new discoveries yield a few events/fbt ==> new areas of research @ 10 fb!
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Uncertainty was Was 2.1 GeV a year ago


Winter 2007

$$ $ M, <157 GeV at 95% C.L.
Preferred M, — 873>, GeV
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Event : 1417831 Run: 153661 EventType : DATA | Unpresc: 0,1,33,36,37,39,4003,13,15,48,17,49,50,19,51,21,23,24,25,57,26,58,59,28,60,
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Again, just to set the scale for doing physics in a hadron collider….

This plot can be used as an outline for the majority of my talk – we will start out with Jets and then work our way sequentially down to the search for the Higgs…  each step of the way building upon the foundation of all the previous measurements that we have made


