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Outline
• In the tutorial of today you will learn:

• Part I:
• how to use the ATLAS event display
• we will look first at Z bosons produced in simulated pp 

collisions which decay to a pair of electrons
pp → Z+X → e+e- +X 

• how to extract information from the display to calculate 
kinematic variables

• you will compare measurements of the mass of Z boson, 
with different detectors, the calorimeter and the tracking 
detector 

• use ROOT for the calculation

• Part II:
• determine the Z boson mass in an uncalibrated data set
• your task is to improve the calibration of the electron energy
• you learn how to use ROOT for histograms and fitting

• This afternoon: Part III:
• measurement of the W mass from lepton pT spectrum
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ATLANTIS
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Helpful hints for part I

• you may set a higher cut on the track pT (it is now at 1 GeV)
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Solutions part I

• Z mass event #3
• calorimeter    mee = 119.991 GeV
• tracker mee = 83.7935 GeV

• Z mass event #7
• calorimeter    mee = 86.0215 GeV
• tracker mee = 68.5353 GeV

• Z mass event #9
• calorimeter    mee = 87.4466 GeV
• tracker mee = 34.5958 GeV
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Solutions of part II
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track momentum calibration slightly too low (see calorimeter calibration later)

e+ and e- separate
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Solutions of part II
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e+ and e- combined
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Solutions of part II

Arno Straesser / A. Vest - Standard Model Electroweak Physics at the LHC

• for njet==0 → pT spectrum peaks at MZ/2 ~ 45 GeV
• for njet>0 → pT spectrum peaks at lower masses

• reason:
• additional jets balance their pT against Z momentum
• Z has pT != 0 → ideal "Jacobian peak" approximation is not valid

Z

jet 1
jet 2
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Solutions of part I
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Solutions of part II
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Solutions of part II
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Solutions of part II
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Solutions of part II
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Solutions of part II
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0.0<η<0.5
0.5<η<1.0
1.0<η<1.5
1.5<η<2.0
2.0<η<2.5
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Solutions of part II
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0.0<η<0.5
0.5<η<1.0
1.0<η<1.5
1.5<η<2.0
2.0<η<2.5
5 iterations

15



Solutions of part II
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