


The Gauge Sector

2

Triple and quartic gauge couplings 
are central predictions of the Electroweak theory

WWZ

WWγ

9

9

ig cos ✓W

ig sin ✓W

WWγγ

WWγZ WWWW

8

8 8

g2 sin2 ✓W

g2 cos ✓W sin ✓W g2/2

W

W

W

W

W

W

W

W

W

W

W

W

WWZZ

8

g2 cos2 ✓W

W

W

�

�

�

�

Z

Z

Z

Z



The Higgs Sector
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Weak boson masses
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v ⌘ h0|�|0i = 246 GeVHiggs field v.e.v.
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Couplings Self couplings

Custodial symmetry



Fermion and Boson Masses
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Yukawa interaction terms between fermions and the Higgs field
• Lorentz scalar
• gauge invariant
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3Chargedcurrents

4Higgsbosonproductionanddecay
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W and Z Bosons acquire a 
longitudinal polarisation through 

interaction with the Higgs 
condensate

Bosons acquire mass
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weak interactions treat left-handed and right-
handed fermions differently: fermions are 

fundamentally massless 

Higgs condensate connects left- and right- components 

Fermions acquire mass

mf = �f v/
p
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dim = 1 - 1 + 3/2 + 3/2 + 1 = 4


