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Standard Model 



Higgs Boson? 



In the LHC tunnel  







3500 GeV 

1092 bunches 

1034 









The ATLAS Detector 





The CMS Detector 





Learn how to be an LHC 
physicist in ~5 minutes  



DETECTOR PHILOSOPHY. . . 

Beam’s eye view 



ATLAS DETECTOR PHILOSOPHY. . . 

particle 



ATLAS DETECTOR PHILOSOPHY. . . 

Electromagnetic 
  calorimeter 

Tracker 
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Light quarks and gluons 



Light quarks and gluons 
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Five Heavy Objects 

Top quark 

Bottom quark 

W-boson 

τ lepton 	



All decay and we 
know the masses 

Z-boson  



Top quark 

b-quark 

W-boson 

τ 

Some of the decay modes… 

Z-boson  

W + b-quark 

muon + neutrino 
electron + neutrino 

electron + positron 

µ+  +  μ- 

c + electron + neutrino 

3 charged tracks (jet-like) 



PHYSICS WORKING GROUPS 

(1)  Standard Model 

(2)  Supersymmetry  

(3)   Exotics 

(4)   Higgs 





2010 ATLAS Inclusive Jet Cross Section 













CMS Top quark results (dilepton) 



CMS top mass 

Top Mass is 175.5 ± 4.6 (stat) ± 4.6 (syst) GeV/c2  

Tevatron combined:  173.3 ± 1.1 GeV/c2 
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proton proton 

spray of high energy jets 

 or Dark Matter? 

E=mc2 SUSY particle 

Supersymmetry 



CMS SUSY Search 

Final State:  photon + lepton + jets + missing energy 

gravitino 



CMS SUSY Search 

Msquark= 450 GeV 
Mwino   = 200 GeV 



ATLAS Single lepton SUSY search 





PHYSICS WORKING GROUPS 

(1)  Standard Model 

(2)  Supersymmetry  

(3)  Exotics 

(4)  Higgs 



ATLAS Leptoquark Search 

mLQ < 376 GeV mLQ < 422 GeV 



Black Hole event simulation 



CMS BLACK HOLE SEARCH 

ADD model 
(Arkani-Hamed, 
Dimopoulos and Dvali) 



PHYSICS WORKING GROUPS 

(1)  Standard Model 

(2)  Supersymmetry  
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Higgs Branching Ratio 
LEP Limit 



Higgs Branching Ratio 

LEP Limit 
most sensitive for “high” mass 



CMS Higgs -> W+ W- 

2010 



Higgs Branching Ratio 
LEP Limit 

most 
sensitive 
for “low” 
mass 



Higgs decay to two photons 

photon 

photon 

proton 
proton 



Higgs decay to two photons 

photon 

photon 

proton 
proton 

60 GeV energy 

60 GeV energy 



2011 expected data set (2x’s of what we have today!) 



2011 expected data set (20x’s of what we have today) 

Blown up by 
a factor of 10 



Higgs 5σ discovery over full 
mass range 

~10 fb-1 with 8 TeV center-of-mass collisions 

2012 ? 



CMS Simulation (300 GeV Higgs  eeµµ) 

2010 2011 

DESIGN sLHC 

Life will get harder !!! 
W. Smith 
Wisconsin 



LHC Schedule (guess?) 

2011   7 TeV  for few fb-1 

2012   8 TeV with ~similar luminosity 

2013   Energy upgrade  downtime 

~2014   ~14 TeV operation 



SUMMARY 

LHC program has really started 

Very exciting and challenging 

Certainly hope we find something 
Beyond the Standard Model 







Ratio Data/Theory (R=0.6) 

88 

Good agreement 
across full 
measured range! 




