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Exercise 11

1. Dirac algebra

Prove that the traces over gamma matrices satisfy

Tr[y"9"] =4g",
2n

Tr[y™ .. yten] = Z(_l)igmmTr (12 .. sl ]
=2

Tr [y .. 4t2t] =0,
What follows for Tr [y#~"~yP~7 |7

2. Bhabha scattering
Compute the unpolarized lowest-order differential cross section g—g for the Bhabha

scattering process,

e (p1)et (p2) — e (k)et (ka),

assuming all particles to be massless.

Note that the relative sign of the two contributing Feynman diagrams is negative.

In the center-of-mass frame of the two incoming particles, where

p = (F,0,0,F)

pe = (£,0,0,—F)

ki = (E,Esin6,0, Fcosf)

ks = (FE,—FEsin6,0,—Fcosf),

the final formula reads

do o [14cos*0/2 1 cos? 62
— = = (1 20) —2 :
dQ  8E? ( sin 0/2 T3 (14 cos”0) sin? 9/2)




