Problem. Bhabha Scattering

In this problem we will show that the differential cross section for Bhabha scattering (ete™ — ete™)

is given by
do _7TO£2 9 1+1 2+ t 2+(3)2 1)
dcos s v s t s t

using a result from last week’s tutorial

1
64n2s
a) Write down the two Feynman diagrams that contribute to this process at the first order in
«. Why is there a relative minus sign between the two diagrams?

do = | M|?dQ (2)

b) Use the QED Feynman rules to show that the amplitude can be written as

- 2 - 2
iM= oA — A, (3)

where A; and Ay are products of spinors and gamma matrices.

c¢) Calculate |M|2, in the high energy limit (neglect the electron mass)

(1) Use trace identities to show that the first term is given by

130 AP =20+ ) (1)

spins
Note that this is the same expression obtained for the ey scattering process in problem
sheet 2, in the massless limit.

(2) Calculate (or use crossing symmetry) the second term, lezspins | Aa|?.

(3) Use the identities v*d¢b¢vy, = —2¢bd¢ and v*dpv, = 4(a - b) to show that the two inter-
ference terms are given by

1 1 .
L2 A=) A Al = -2’ (5)
spins spins

d) Add up the different contributions and use Eq. (2) to translate the matrix element into the
differential cross section do/dcos 6.


Rohan Kulkarni
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