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Exercise for Scattering Amplitude (F, T6)

Problem set 3, due to 29 May, 2019

1) The four–gluon MHV amplitude can be written as:

A4(1
−, 2−, 3+, 4+) = g2YM

〈12〉4

〈12〉〈23〉〈34〉〈41〉
.

Show, that the amplitude can also be written as:

A4(1
−, 2−, 3+, 4+) = g2YM

[34]4

[12][23][34][41]
(∗) .

2) Consider the n–point amplitude

An(1
h1, 2h2, . . . , nhn) (∗∗) ,

with particle helicities hi.

a) Show, that if all helicities are flipped, i.e. hi → −hi, the resulting amplitude

An(1
−h1, 2−h2, . . . , n−hn)

can be obtained from (∗∗) by exchaning all angle and square brackets.

b) This way rederive (∗) by starting at A4(1
+, 2+, 3−, 4−)

3) Consider the Yukawa theory:

L = iΨ̄γµ∂µΨ+
1

2
(∂φ)2 + gφΨΨ̄ .

If we denote the outgoing fermion by f and the outgoing anti-fermion by f̄ , then compute

A4(f̄
h1fh2 f̄h3fh4) ,

where hi correspond to the spin up +1

2
and spin down −1

2
, respectively.

4) Consider a model with Weyl–fermion ψ and a complex scalar φ:

L = iψσ̄µ∂µψ − ∂µφ̄∂µφ−
1

4
λ|φ|4 + (

1

2
gφψψ + c.c) .

Show that:

A4(φφφ̄φ̄) = −λ, A4(φf
−f+φ̄) = −|g|2

〈24〉

〈34〉
, A4(f

−f−f+f+) = |g|2
〈12〉

〈34〉
.
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