Puaysics BEYOND THE STANDARD MODEL

Exercise sheet 2 - Solutions

Exercise 1: QED Lagrangian

L — Equations of motion from Euler-Lagrange equation:
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Aufgabe 2: Gauge boson masses

The standard model lagrangian needs to be SU(2);, x U(1)y invariant. This
means that explicit mass terms cannot be introduced because they break the
gauge invariance:
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These mixed terms are not invariant under SU(2) because I(¢¥g) = 0 and

I(yr) = £1/2.

The masses can be generated using the Higgs mechanism. The complete La-
grangian of the electroweak standard model is:
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(2) we want to find the physical states Z,, A, and their masses:
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The eigenvalues of IM? are T (92 + g’2) and 0.

Calculation of the eigenvectors
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