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Maximal SYM

D=4 N=4
D=6 N=2
D=10 N=1

Motivation

¢ Partial or total cancellation of UV divergences

(all bubble and triangle diagrams cancel)
¢ First UV divergent diagrams at D=4+6/L .
¢ Conformal or dual conformal symmetryom“‘“1
¢ Common structure of the integrands
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Color decomposition & Spinor
helicity formalism

Color ordered amplitude

Abtn(ppt oppr) = Y Tr[o(T* ... T Ap(o(py* .. .pp")) + O(1/N,)

oc€Sn/Zn
Planar Limit N, — 00, g5-1; — 0 and g%, N, - fixed
Cheung, O’Connell 089,
. . . Bern&Co 10
Spinor helicity formalism Sneo
Momentum p*, p* =0, p=0,...,5 SO(5.1) _ )
SU(4) /\A(.L
AB _ \AB
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Helicity is no longer conserved in D=6!
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Superfield formalism in D=6

N = (1,1) D=6 on-shell superspace = {2, A% 0! 7.}

Harmonic superspace
(Dennen, Huang, Siegel 10)
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SU((2)r

(qAL ¢BIY = pABLY

{Gar,dy} = paper

N=(1,1) on-shell states
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The full amplitude
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Grassmannian delta function is defined as:
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The delta function always factorizes!
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No bubbles
No Triangles

First UV div at
three loops

D=4+6/L
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Perturbation Expansion for the

Amplitudes
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Perturbation Expansion for the Amplitudes

Exact calculation

pf =0, m=0
3 ba(x) L?(x) + 7° , t
Bi(s,t) = 2r) s+t by (z) = ;o L(x)=log(z), z=-
3 2 b b Anastasiou, Tausk, Tejeda-Yeomans , 00
BQ(S,t) — <(27;-)6> < 4](533) + 83_(;62) Bork,Kazakov,Vlasenko, 13
, 2 1 ™\
by(x) = |(2¢3—2Lig(—x)— ?L(x) L(1+x)+ iL(x) + 5 L7(1+ x)
2
+ (2L(x)L(1 +x) — %) Lio(—x) + 2L(x)S1 2(—x) — 253,2(—x)
2
bs(x) = —2(3 + 7T?L(a:) — (L(x) + 7*) L(1 + x) — 2L(z) Liz(—z) + 2Li3(—x)
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Perturbation Expansion for the Amplitudes

Leading Logarithms

\

UV finite

Regge Limit t <0, fired

s — 00,
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Bork,Kazakov,Vlasenko, 13
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Perturbation Expansion for the Amplitudes

1
B, (s,t) = - (Cp, + O(t/s)), n>2 Kazakov, 14
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Perturbation Expansion for the Amplitudes
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Perturbation Expansion for the Amplitudes
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Perturbation Expansion for the Amplitudes
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Perturbation Expansion for the Amplitudes
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Perturbation Expansion for the Amplitudes

Leading Divergences

Loops | Combinatorics | Divergence
3 (—g°s/2)3 2t/s 1/6¢
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In the limit €->0 the full expression is FINITE !
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