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LHC at CERN laboratory

CERN: the world’s largest particle physics laboratory 
• international organisation created in  1953/1954, initial  membership: 12 countries
• Poland is a member starting from  year 1991
• About 10 000 active physicists, computing scientists, engineers

situated between 
Jura mountains and Geneva
(France/Swiss)  

http://public.web.cern.ch
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Beam crossings: LEP, Tevatron and LHC



5Prof. dr hab. Elżbieta Richter-Wąs



6Prof. dr hab. Elżbieta Richter-Wąs

The ATLAS experiment

Weight
: 7000 
t

44 m

22 m

Interactions every 25 ns …
In 25 ns particles travel 7.5 m

Cable length ~100 meters …
In 25 ns signals travel 5 m
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Trigger
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ATLAS Detector
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General purpose detectors
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Particle identication
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ATLAS Detector
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Energy and momentum resolution

Tracking
Calorimetry:
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Cross-sections at LHC

 A lot more “uninteresting” than 
“interesting” processes at design 
luminosity             (L = 1034cm-2s-1)

 Any event:              109/sec

 W boson:               150/sec

 Top quark:                 8/sec

 Higgs (125GeV):     0.2/sec

 Interesting events gets selected: 

I. trigger (decision!)

II. physics analysis (selection)
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Analysis selection
➢ Trigger:

➔ EF_e13_etcut_xs60_noMu   
➔ EF_xs60_noMu_L1EM10XS45

➢ Electron: 
➔ el_cl_Et  > 25000 (MeV)

➢ Missing energy: 
➔ DetphiMinIsol > 0.70
➔ MassTransv > 40000 (MeV)
➔ Etmiss > 25000 (MeV)

Off-line selection 
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Inner DetectorThe ATLAS Inner Detector
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Electron identification
    Calorimetric  variables

    Float_t         el_f1;
    Float_t         el_f3;
    Float_t         el_etas1;
    Float_t         el_etas2;
    Float_t         el_weta2;
    Float_t         el_Emax2;
    Float_t         el_emaxs1;
    Float_t         el_wstot;
    Float_t         el_Ethad;
    Float_t         el_Ethad1;
    Float_t         el_reta;
    Float_t         el_rphi;  

    Tracking variables
    Int_t           el_nBLHits;
    Int_t           el_nPixHits;
    Int_t           el_nSCTHits;
    Int_t           el_nTRTHits;
    Int_t           el_nTRTHighTHits;
    Int_t           el_nSiHits;
    Float_t       el_TRTHighTHitsRatio;
    Float_t       el_trackd0;
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Electron identification

 float eratio       = 

     (el_emaxs1 - el_Emax2 )/(el_emaxs1 +el_Emax2) ;
 float Rhad       = el_Ethad/(el_cl_E * cosh(el_etas2));
 float HadLeak = el_Ethad1/(el_cl_E * cosh(el_etas2));
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Electron identification

    Calorimetric & tracking variables
    Float_t         el_deltaeta1;
    Float_t         el_deltaeta2;
    Float_t         el_deltaphi2;
    Int_t             el_isConv;
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LOOSE identification
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MEDIUM identification
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TIGHT identification
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