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Exercise for Scattering Amplitude (F, T6)
Problem set 2, due to 22 May, 2019

1) We choose the massless four-momentum as

p' = (E,FE sinfcos¢, E sinfsing, E cosf) ,
and the polarization vectors as:
+ip
ei(p) = % (0, cos f cos ¢ £ i sin ¢, cos 0 sin ¢ F i cos ¢, — sin §)
a) Determine \,, A%, M and 5\3.

b) How does the polarization vectors look like for § = 0 and ¢ = 0 and how is this basis
called 7

¢) Prove, that ex(p)? = 0 and p,e (p) = 0. What is (ex(p))* ?

d) Since ex(p)* = 0 the expression (e+(p)),s := 0,45 €4 (p) can be written as product of a
square [p|; = (0, 5\5) and angle spinor |r), = (7). Calculate (e4(p)),s and then find
an angle spinor |r), such that (e, (p)),; = TQS\B, with (pr) = —/2. For the sequel we
define: (€4+(p;7))ns = (€4(P))as-

e) On the other hand, in the lecture we have introduced (€1 (p; q)),5 = —V/2 “5;—2{3, with

10)a = (“0“). Compute (e4(p;q)),s — (€+(P;7)) 45 and show that €, (p; q) — €y (p;7) =

{ra)
(pq) P

f) Repeat d) and e) for (e_(p;7)),5 = (6-(P))ap-

2) Completeness relation
Prove the following relation:

v * v 1 v v
Y ehpia) epia) = ="+ — (@' + 4P -
o=+ ppq

For this the following relation is useful:
0,00, + 0,0:0, =2 (Nry Oy + Nrp 0w — Ny 07)

which also may be proven.
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