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(LHC !) 

top quark 1995  

L ~  10/fb  per experiment  

pp
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LHC  
machine 
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Nov. 2009  

2009:     0.9  TeV  c.m.  p p        ~ 10 / mb 

             2.36 TeV  c.m.  p p        ~ 0.4 / mb 

  

2010:         7 TeV    c.m.  p p         ~ 40 / pb 

              574 TeV     c.m.  Pb Pb    ~ 9 / mb 

 

2011:         7 TeV    c.m.  p p         ~  5 / fb 

              574 TeV     c.m.  Pb Pb  (and p Pb)    

 

 

> 2014:      

            14  TeV  c.m.  p p            100 / fb / year  

          

CERN Control Center 
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LHC Luminosity evolution  

LHCb can cope with  2x higher luminosity than expected ! 6 

> 5/ fb  
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LHC records 

2010  2011  Nominal 

Beam Energy [TeV]  3.5 3.5 7  

Bunch population 1.2×1011 p 1.4 ×1011 p 1.15×1011 p 

Number of bunches (time)  368  1380 (50ns)  2808 (25ns)  

Transverse beam size IP1&5 [ŀm] 60 28 16.7  

Stored energy [MJ]  28 110 360  

Peak luminosity [cm -2s-1]  2×1032 3.55 ×1033 1×1034 

Max delivered lumi (1 fill) [pb -1]  6.23  123 - 

Longest Stable  Beams fill [hrs]  12:09 25:59  - 

Collier 20110921, Meyers 20111018  
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LHC problems: UFOs 

Jul. 2010 ð Sep. 2011:  35 fast loss events led to a beam dump  

Micrometer sized macro-particles are 

(still) the most plausible explanation. 

Collier 20110921 

On average ~ 6 UFOs/hour  during stable beams in the arcs  

ceramic test  
beam tube  
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High Luminosity - drawbacks 
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Å  Pile-Up.  reaching  average of  14 / crossing 

Å  trigger  thresholds  / trigger  rate / computing  

Å  radiation  levels in  
                tunnel/caverns/detectors  

20 s ellipses 

15 cm  

single lepton  pT thresholds:   > 30 GeV  (HLT, Atlas+CMS) 

recording  400 -500 Hz  
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LHC short term plan  
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7 TeV  (8 TeV ?)  
 

(?)/10//104 233 fbscm >ÝÖ

50 ns (25 ns)  
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restart data taking March  
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LHC long term plan 
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repair splices 
Phase-0 
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    Hadron Collider Physics:  Tevatron versus LHC 
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2 TeV 
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CMS 

ALICE  

ATLAS  

LHCb 

LHC  

 Experiments 
+TOTEMé 
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ATLAS = FSP 101 

= A Toroidal  

LHC ApparatuS  

Germany = 368 authors  
 =  12.2% = 2nd largest  

Berlin  
Bonn 
Dortmund  
Dresden 
Freiburg  
Gießen 
Göttingen  
(Hamburg)  
Heidelberg  
Mainz 
München 
Siegen  
Würzburg  
Wuppertal  
 
MPI München  
 
DESY 
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Collab. Board chair  
    = G. Herten  
 
Computing coordinator  
  = H. von der Schmitt   
 
Higgs group convenor  
    = Sandra Kortner  
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January 2007 

FSP 102 = CMS = Compact Muon Solenoid 

Germany =  121 authors = 7.2 % 
 

Collab. Board deputy chair  
     = M. Kasemann 
 
Top physics convenor  
     = F.P. Schilling 

Aachen  
Hamburg 
Karlsruhe  
 
DESY 
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LHCb = Large Hadron Collider Beauty Experiment 

Germany  
= 48 authors  
= 8.1 % 
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Dortmund  
Heidelberg  
Rostock 
 
MPI Heidelberg  

Tracking reconstruction  
Coordinater =J.v. Tilburg  
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At Work !  
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Detector performance ï example from CMS 
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(Grid) Computing ï example from ATLAS 

Average: ~287 000 jobs/day  
(~ 15% of total available CPU time)  
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Here only analysis jobs.   Most CPU taken by production jobs. 
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Physics Results 
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Results 

10 examples:  

hadrons 
jets  
b decays 
b oscillation  
top  
W,Z  
higgs 
susy 
Wô 
 
heavy ions 
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 Hadron production 
typical minimum bias event 

HCAL ECAL 

0.9 TeV  
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Hadron production in p p   

First LHC  

physics paper 

Measurements at 0.9, 2.36 and 7 TeV:   
Rise of multiplicity stronger than anticipated  

284 events  

best if  
pileup low  

new MC 
tuning  
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Jet production 
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Jet measurements 
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High precision reached ăearlyò 
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Inclusive jet production  
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Agreement with QCD prediction over several orders of magnitude  
27 

Jet pT spectrum  


