2009-04-01 Lecturer: Gabriele Ferretti
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In order to make a Dirac mass you need a Dirac spinor. This is possible in ordinary Dirac
theory, but it is not allowed in the Standard Model, because of SU(2)
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Let us remind ourselves the content of the Standard Model.
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This is called a conjugate representation.



Take another field, so that §¢, =i g a®(x) 74, % ¥ and 6y =i ga?(z) 74" x*. The fields with
index up transform in the one representation, the fields with index down transform in the other
representation.
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Yukawa coupling A: 3 X 3 matrix with no symmetry whatsoever. e, is €11 =€29=0,612=— €91 =
1.
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The determinant in SU(2) is one.
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There are several minima. Choose ¢g= E( 2 >7 vreal



Figure 3.
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e@ is the electric charge.
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Invariant under SU(3) and U(1)gm C SU(2) x U(1).
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Not the physical ones (yet). You have to diagonalise the quadratic part of the Lagrangian.



