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Drummond, Henn, Smirnov and Sokatchev, hep-th/0607160.
Bern, Czakon, Dixon, Kosower and Smirnov, hep-th/0610248.

Feynman algorithm for planar N=4
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Nonplanar?
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Interesting Observation
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Relation between numerator factors of diagrams on the
cut for all massless gauge theories. All edges cut except
for blue propagator.
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Easiest to see 1n NV =4(this 1s where it was discovered)
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T ree—level Gauge Theory

AL, 2,3, ..., n)=g"" 22 (c;n; X Tree Diag,)

) Y L f2¢ dressed vertices of Tree Diag,
i [Hj(pj) ]i

Jacobi Identities obeyed: ¢;=c;j—cr= n; =n; —ny
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Tree-level Gauge Theory

Only (n-3)! independent color-ordered tree partial-ampli-
tudes for n point interaction. (c.f. (n-2)! from Kleiss-Kuijt)

5 point = 2 amplitudes:

AS(12345), A,°¢(12354)

Attree(12435) §24 =
_Astree(12345) (S14 + S15) — Astree(12354) S14

A(12453) $24 S245 =
— A5"%(12345) s34 515 — A5"°(12354) 514(5245 + 535)
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GraV1ty via KLT

M tree n+2 1 n+1
( a e n)_ﬂ 2 (_ ) X
A1, 2, com) A i Lon =10, L ) X
perms

[t oo i) T oo | +PQ, = 2)

express each ﬂntree(l 5 eees n) — 8 =2 Zi (Hc(l:l)z) ’
YMA,A: T

o Antree(pk(l Y eees )= Zied(?’k) (Hj(rzj)z)i

-2 2.
then  M,"(1,2,3, .,n)=i(&)TY =L
Gree?vity: " ( ) ( 2 ) Zl (Hj(pj)z)i

< | »

Printed by Mathematica for Students



