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Goal for LHC experiments: 
   Discover the Higgs particle!  Scalar field! 
   Discover Supersymmetry?  Consistent with cosmic Dark Matter? 
   Can we see evidence for large extra dimensions at LHC? 
   LHC can complement the B-Factories in exploring CP-violation  
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LHC ring: 
27 km circumference 
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 The LHC !
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Proton beam energy 

Not to scale! 



Major LHC challenges!
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Nominal LHC design: !3.2 × 1014 protons accelerated to 7 TeV!

Beam energy! 7 TeV!
Nominal design Luminosity! 1034 cm-2s-1!

Dipole field at top energy! 8.33 T!
Number of bunches, each beam! 2808!
Particles / bunch! 1.15 1011!

Typical beam size in ring! 200 − 300 μm!
Beam size at IP! 16  μm!
Energy stored in the magnet system! 10 GJ !
Energy stored in one (of 8) dipole circuits                  !1.1GJ (sector)!
Energy stored in one beam ! 362 MJ!
Energy to heat and melt one kg of copper! 0.7MJ!

High design Ebeam 

SC magnets, He cooling at 1.9K 

large amount of energy stored in 
magnets,  
many bunches with large amount 
of energy stored in beams 



The LHC start-up in 2009!
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First Collisions at 7 TeV in 2010!
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LHC: First collisions at 7 TeV on 30 March 2010 
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….  under the spot light (again) of 
the world-wide press 



Shortly after the first 7 TeV collisions …!
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The result is consistent with what was obtained 
in the running at 900 GeV in late 2009 



Integrated Luminosity since 30 March 2010!
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Reliable operations with ~18nb-1delivered by LHC 
Overall data taking efficiency ~ 92 % 

Sub-detectors operational status 
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Detector Performances (examples)!
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~ 4000 J/ψ  µµ  



Detector Performances (examples)!

SPS Annual Meeting, June 2010! 18!

D0  K π 

J/ψ!
Signal events: !
1230 ± 47!

22.9 ± 5.3 signal events!
m = 5260.5 ± 3.0 MeV!
σ = 12.0 ± 2.5 MeV!



Detector Performances!
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vertex resolution better than ~200 μm!
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CMS: 
2-Jet event 

at 7 TeV 

€ 

Nev = Lint ×σ



Jet production at 7 TeV!
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Tevatron 
ECM= 2 TeV 

Factor 106 

in integr. L 



W and Z production at 7 TeV!
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  Z production at 7 TeV!
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  W and Z production at 7 TeV!
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CMS (~12nb-1)! ATLAS (~ 7nb-1)!
W  eν! 40! 17!
W  μν! 57! 40!
Z  ee! 5! 1!
Z  μμ! 5! 2!



  Excellent performance of Collider:  
 Highest p-p collisions ever produced 

  Excellent readiness of experiments:  
     High data taking efficiency, fast turn-around  
      for results 

  Overall good agreement data-simulation 

  Efficient analysis chain: can extract results very quickly 

Experience from first periods of data taking!
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…. 

Consolidation for LHC operation 
   Repair and consolidate all splices 
    with new clamped shunted ones  
   Add remaining Helium pressure 
     release ports, etc 

Depending on 
what we find 
at 14 TeV 



Physics at √s = 7 TeV: next steps!
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Physics Examples beyond SM!
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100pb-1 

7 TeV 
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LEP: mH > 114 GeV 
Tevatron exclusion limit: 163  < mH < 166 GeV 
To challenge Tevatron limits at ECM = 7 TeV, need  ~300 pb-1 g.d. per exp. 
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…. observed jointly in 
CMS and ATLAS  ….  

(April 2008) 
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Due to LHC 


