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Fermion mass matrices



Electroweak Unification and the Standard Model : Lecture-6

138



Electroweak Unification and the Standard Model : Lecture-6

139



Electroweak Unification and the Standard Model : Lecture-6

140



Electroweak Unification and the Standard Model : Lecture-6

141



Electroweak Unification and the Standard Model : Lecture-6

142



Electroweak Unification and the Standard Model : Lecture-6

143



Electroweak Unification and the Standard Model : Lecture-6

144

Cries out for an explanation!
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SUMMARY

• Nature at the sub-nuclear scale seems to prefer local 
gauge symmetries, leading to fundamental interactions

• These are of non-Abelian nature, involving multiple fields 
with degenerate masses

• The electroweak symmetry is spontaneously broken – or 
hidden – and this corresponds to a phase transition which 
happened in the early Universe

• The phase transition was driven by a scalar field, which is 
the Higgs boson and it has been found

• All particles acquired their (rest) masses from this phase 
transition, for this need Yukawa and self-interaction forces 

• The Standard Model is complete and (almost) all the 
parameters are measured. Only issue is the RH neutrino. 


