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Exercise 7 – The 6-gluon split-helicity NMHV amplitude

Determine the first non-trivial next-to-maximally-helicity-violating (NMHV) amplitude

Atree
6 (1+, 2+, 3+, 4−, 5−,6−)

from the BCFW recursion relation and our knowledge of the MHV amplitudes. Consider
a shift of the two helicity states 1+ and 6− and show that

Atree
6 (1+,2+,3+,4−,5−,6−) =

〈6|p12|3]3

〈61〉〈12〉[34][45][5|p16|2〉
1

(p6 + p1 + p2)2

+
〈4|p56|1]3

〈23〉〈34〉[16][65][5|p16|2〉
1

(p5 + p6 + p1)2
,

where pij = pi + pj.

Exercise 8 – Conformal algebra

Show that the representation of the conformal generators constructed in the lecture

pαα̇ = λαλ̃α̇ , kαα̇ = ∂α∂α̇ .

mαβ = λ(α∂β) := 1
2

(λα∂β + λβ∂α) , mα̇β̇ = λ̃(α̇∂β̇) ,

d = 1
2
λα∂α + 1

2
λ̃α̇∂α̇ + 1 .

indeed obeys the commutation relations of the conformal algebra

[d,pαα̇] = pαα̇ , [d,kαα̇] = −kαα̇ , [d,mαβ] = 0 = [d,mα̇β̇] ,

[kαα̇, p
ββ̇] = δβα δ

β̇
α̇ d+mα

β δβ̇α̇ +mα̇
β̇ δβα ,

The helicity generator is given by h = −1
2
λα∂α+ 1

2
λ̃α̇∂α̇. It commutes with all generators

of the conformal algebra.
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