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N = 4 Super Yang Mills

The field content of the theory correspond to
@ 1gluon G =(G*,G7), helicity h=1
o 4 fermions A = (\?, \?P¢) h =1/2
o 6 scalars Sl@8] with a,b=1,2,3,4
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N = 4 Super Yang Mills

Amplitudes can be packaged in superamplitudes

An(x,1m) = (O(p1,m)O(p2,m2) - - - O(Pns 7))

The n-particle superamplitude is a 4n order polynomial in 77, ...,n5. The
polynomial coefficients are ordinary amplitudes.

On-shell states can be packaged by the on-shell supermultiplet
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NXMHV Amplitudes

The n—point YM NKMHV amplitude is defined as
Akn = (Gl— . G/<_+2G;+3 . G*)

n

The NKMHYV sector is the set of amplitudes connected to the NKMHV
amplitude via supersymmetry.

AMY = Aslg g g Mg I(m) (n3)+
+ Aglg ABN g () * (n2rmaemes) (za) + -+

where (771)4 = M117M12713M14-
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Amplitudes without Feynman diagrams

Classical Lagrangian | N =4 SYM + few friendsl
2
Feynman rules Geometry- set of inequalities
2
Feynman diagrams | Canonical form |
2
Amplitudes integrand Amplitudes integrand
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Amplitudes without Feynman diagrams

Classical Lagrangian | N =4 SYM + few friendsl
2
Feynman rules Geometry- set of inequalities
2
Feynman diagrams | Canonical form |
2
Amplitudes integrand Amplitudes integrand
The Amplituhedron calculates amplitudes to all loops but only in the
planar limit. J
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Tree level Amplituhedron Geometries

Given n external momenta p; we can associate (not uniquely) n variables
Z; in an auxiliary 4 + k dimensional projective space.

We choose Z; to define an oriented polytope in 4 + k — 1 dimension.

The Amplituhedron geometry is given by all the (k-1)-planes intersecting
the polytope in a precise way.
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4 points 1 Loop MHV
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The Squared Amplituhedron

The square of a super amplitude is

n—4 2 ) )
A% — (Z ANkMHV> :AMHVAMHV NS AN’MHVANJMHV+
k=0

+ all combination
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The Squared Amplituhedron

The square of a super amplitude is

n—4 2 ) )
A% — (Z ANkMHV> :AMHVAMHV NS AN’MHVANJMHV+
k=0

+ all combination

We define the Squared Amplituhedron geometry as the union of all the
possible geometries with well defined flipping number (topological
invariant). The canonical form of the Squared Amplituhedron is
conjectured to give

N MHV AN =% MHV
nk_ZA AN
k/
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Thank you



