Quantum Field Theory
Exercises 5

Rene Poncelet and Sebastian Sapeta
(IFJ PAN, Theory Division)

1 Dirac Field
1. Starting from the generating functional
Zn, 7] = /DWDW exp {z /d4x (i — m)¥ + W@ + )] } , (1.1)
where 1,7, ¥, ¥ are Grassmann variables, transform it to the form
Ztn.i) = Coxp {4 [atadty )& i)} (12

Determine C' and K.

2. Dirac spinors can be represented as

u’(p) = ( %g ) , (1.3)

v = (I (1.4)

where ¢ and 7 are 2-component vectors. It is convenient to choose the basis vectors such

that
() () ee(h) we() s

Then, ¢! and &2 correspond to spin up and spin down particle, respectively, while n' and
n? describe spin up and spin down antiparticle.

Using the above, derive the following spin sums:

> i (p)ut(p) =p+m, (1.6)
> v (p)vi(p) =p—m. (1.7)
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