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Nachweils des Z -Bosons
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Nachweils des Z -Bosons

Quelle: Quelle: . L
http://atlas.physicsmasterclasses.org/zpath_files/im http://atlas.physicsmasterclasses.org/zpath_files/im
g/highslide/feynman/Z_ElectronPositron.png g/highslide/feynman/Z_MyonAntimyon.png



ATLAS-Detektor

Detector characteristics

Width: 44m
Diameter: 22m
Weight: 7000t

Muon Detectors Electromagnetic Calorimeters

ATLAS

Solenoid CERN AC - ATLAS V1997
Forward Calorimeters

End Cap Toroid

i Inner Detector ieldi
Beaye. Jorowd Hadronic Calorimeters HE50g

Quelle: https://cds.cern.ch/record/841458/files/Ihc-pho-1998-304.jpg



Grundlagen

* Experiment fuer Studenten
* Daten:

*Run 1

*/s=8 TeV

* [ L=1fbr-1



Invariante Masse

if(nLeptons > 1)
vl = ROOT.TLorentzVector(®.,0.,0.,0.)
v2 = ROOT.TLorentzVector(0.,0.,0.,0.)

v1[0] = firstLeptPt*math.cos(firstlLeptPhi)
v1[1] = firstLeptPt*math.sin(firstLeptPhi)
v1[2] = firstLeptPt*math.sinh(firstLeptEta)
v1[3] = firstLeptE

v2[0] = secondLeptPt*math.cos(secondLeptPhi)
v2[1] = secondLeptPt*math.sin(secondLeptPhi)
v2[2] = secondLeptPt*math.sinh(secondLeptEta)
v2[3] = secondLeptE

E = (firstlLeptE + secondlLeptE)*(firstLeptE + secondlLeptE)

Pa = (math.cosh(firstlLeptEta)*firstLeptPt)*(math.cosh(firstLeptEta)*firstLeptPt)
Pb = (math.cosh(secondLeptEta)*secondLeptPt)*(math.cosh(secondLeptEta)*secondlLeptPt)
Pc = 2*TirstleptPt*secondlLeptPt*(math.cos(firstLeptPhi)*math.cos({secondLeptPhi) + math.sin(firstlLeptPhi)*math.sin(secondLeptPhi) + math.sinh(firstlLeptEta)*math.sinh

(secondLeptEta))
P = (Pa + Pb + Pc)



Number or events

Invariante Masse
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Cuts



Cuts

if(myChain.lep n > 1):

if((firstLeptCharge + secondlLeptCharge) == 0):

if((firstLeptPtCone30/firstleptPt) < 0.2 and (secondLeptPtCone30/secondlLeptPt) < 0.2):



Cuts
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Number of events

Cuts

Cut Flow

x10° hCutFlow
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Number of events
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Effizienz

Anzahl selektierter Elektronen

Effizienz =
21enz Anzahl aller Elektronen



Effizienz

Anzahl produzierter Anzahl gemessener Z— Bosonen

Z-Bosonen = Effizienz



Number of produced Z-Bosons
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Fitting



Fitting - Gauss
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Quelle: https://en.wikipedia.org/wiki/Gaussian_function#/media/File:Normal_Distribution_PDF.svg
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Fitting - Breit-Wigner

—— Breit-Wigner-Fit ( withs-dependentwidth )
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Quelle: https://kafe.readthedocs.io/en/latest/_images/kafe_BreitWignerFit.png
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Wirkungsquerschnitt



Wirkungsquerschnitt

o =217809.767947 fb



Monte-Carlo Simulationen
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Monte-Carlo Simulationen

MC : 0 =2803711.60422 tb

Daten: 0 =217809.767947 tb



Ausblick

* Akzeptanz
* Fehler
* Myon-Daten
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