QFT I - PROBLEM SET 12

(24) SPINOR AND VECTOR INDICES

Show the fundamental relation for the action of the transformation of spinor and vector indices for v matrices,

STIyMS = Aty (1)
with
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For this purpose, first show the relation between the generators of the Lorentz transformation in spinor space,
0P, and the generators of boosts and rotations, M**,

[y, 0P = 2(MP)" 4~ (2)
with
o = %[W’WAL
(MY =i — ol - ).

In a second step, construct the infinitesimal version of eq. (1) by using eq. (2). The desired result for finite
transformations is then obtained on exponentiating, which is possible since the generators span Lie algebras.

(25) TRANSFORMATION LAWS

Determine the behavior under Lorentz transformations of the fermion bilinears

Wiy, U, Py, YRSy, ot
Hint: v° can be written as ¥° = % €upe ¥ 77 -

(26) THE QED LAGRANGIAN

The QED Lagrangian is given by
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where F,, = 0,A, —0,A,.
a) A local U(1) gauge transformation of the fields is given by
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A, — A, A+ g[(?,ﬁ(x)].

Show that the QED Action is invariant under such a transformation.

b) Derive the (classical) equations of motion.



