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The Standard Model 

A renormalisable, spontaneously broken, local gauge quantum field theory 

LSM = LYM + LWD + LYu + LH
Strong, weak and EM 
interactions 
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Multiplet structure -’chiral’ 
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Neutrino masses via seesaw  
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New families? : 

Precision tests 

  Nν = 2.984 ± 0.008

Higgs : H = (H 0 + H
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The Standard model as an effective field theory… 
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The hierarchy problem : 

 
MA , mf  MX , MPlanck ?



The Standard model as an effective field theory… 

• Renormalisable 

• Vectors gauge bosons 

A renormalisable, spontaneously broken, local gauge quantum field theory 

✔ 

✔ 

• Fermions chiral ✔ 

• Massless gauge bosons - vectorlike couplings 

• Massive gauge bosons - chiral couplings  

✔ 

✔ 

• Spontaneously broken ✗ (hierarchy problem) 



Solutions to the hierarchy problem 

Composite: technicolour, walking technicolor, 
      strongly coupled Standard Model,… 
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Symmetry protection • SUSY 

Goldstone: little Higgs 
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Double protection 
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