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Asymmetry: First indications of Z
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Asymmetries
Generic definition:

Divide dataset into two parts X and Y

Predict and measure asymmetry, which is a ratio!

Identical or similar backgrounds and systematic uncertainties cancel 
at least partially!

Improved sensitivity to small differences
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Again: Scattering angle θ
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Now with Z exchange
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Forward-backward asymmetry
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Forward-backward asymmetry

We’ll come back to that later for sin2θw ...
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Z pole
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Pole ~ infinity !?
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Decay width of Z boson
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Z boson decay channels
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Example events from OPAL

Can you identify and explain what is produced?
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Example events from OPAL

Can you identify and explain what is produced?
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Z resonance
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Hadronic coss section
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Radiative corrections
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Hadronic cross section results
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Z lineshape and Nν
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Asymmetry: AFB LEP results
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Weak mixing angle
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Weak mixing angle
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Weak mixing angle: LEP/SLD
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WW production at LEP 2
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Global electroweak fits
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Interdependencies in fits
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Higgs boson mass prediction 



Klaus Rabbertz Karlsruhe, 23.06.2023 TP II – WZH 27

Higgs boson mass prediction 

Since discovery of Higgs:
More popular the “brazilian flag” plots, see later ...
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W/Z at the LHC
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1983

1974

1950er

1977

Rediscovery of the past ...

Instantaneous luminosity
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… in under 12 hours!

Instantaneous luminosity
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Inclusive Z boson production

Signature:

Two leptons (l = e, μ):

isolated, i.e. no hadronic activity in vicinity

large transverse momentum pT,l

same flavour, opposite charge

eμ

CMS-SMP-12-001

https://cms-results.web.cern.ch/cms-results/public-results/publications/SMP-12-011/index.html
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Signature:

One lepton (l = e, μ):

isolated, i.e. no hadronic activity in vicinity

large transverse momentum pT,l

large missing transverse momentum

Inclusive W boson production
CMS-SMP-12-001

eμ

https://cms-results.web.cern.ch/cms-results/public-results/publications/SMP-12-011/index.html


Klaus Rabbertz Karlsruhe, 23.06.2023 TP II – WZH 33

W± bosons at hadron colliders

What do you expect for W+ versus W- production at the LHC?
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W± bosons at hadron colliders
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Inclusive W± cross sections
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Inclusive V cross section ratios
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