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We want to diagonalise the mass terms without messing up the kinetic terms.
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General structure of V

Assume there are n families. (In reality: three.) V is a U(n) matrix.

ūL
iVi

j dLj

2



2n quarks. 2n phases. Vij→ ei∆αijVij.

U(n), n2. SO(n) matrix + phases. SO(n): n(n− 1)/2. Phases n(n+ 1)/2. 2n− 1 of these phases
can be eliminated, phases of quarks.
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− (2× 3− 1)= 1phase left, CP violation.

Higgs couplings
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U gauged. h(x) remains, and corresponds to the Higgs boson.
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