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Electroweak Physics

● Electroweak Unification
● Production of Z-bosons
● Asymmetries and Weinberg Angle
● Z-Lineshape
● weak couplings and neutral currents
● radiative corrections
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Discovery of Neutral Currents

Gargamelle
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WW Pair Production
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Z-Resonance
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e+e- → µ+µ- 

s1/2 =34 GeV

electroweak
model
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Electroweak Unification
(Glashow, Salam, Weinberg Model)
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Neutral Currents
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Electroweak Couplings in SM

v
e

L eL v
e
R eR uL dL uR dR

Q/e 0 -1 0 -1 +2/3 -1/3 +2/3 -1/3

I
3
W +1/2 -1/2 0 0 +1/2 -1/2 0 0

Y -1 -1 0 -2 1/3 1/3 4/3 -2/3
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Z-Lineshape + Neutrino Families
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Neutral Current Events @ HERA

e+p → e+X
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Charded Current Events @ HERA
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Electroweak Unification @ HERA

e± p  e± X

e± p   X



A.Schöning                                                            13                                                  Particle Physics WS 16/17

NC Quark Couplings
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Top Quark Mass
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