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Exact results in N = 4 SYM

The spectral problem is solved at large Nc . (Integrability)

Wilson Loops

Circular WL (Localization) (any Nc)

Small Cusp WL (Localization plus Integrability) (large Nc)

In progress

Scattering amplitudes (It seems ∃ deep connection with Integrability)

n-point correlation functions (Integrability plays a crucial role)
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The spin chain picture

We want to calculate the anomalous dimension of:

O = tr
(
ZL−MXM

)
Map this problem to a spin chain (Minahan & Zarembo):

Z ←→ |↑〉 and X ←→ |↓〉

An operator with L constituent fields is mapped to a distribution of spins
on a periodic one-dimensional lattice of length L:

tr (ZZZXXZZZXZZZ . . .) ←→ |↑↑↑↓↓↑↑↑↓↑↑↑ . . .〉

The map is one-to-one if the states are required to be translationally
invariant.
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The spin chain picture and Integrability

The mixing matrix acts linearly on the operators and thus can be
interpreted as a Hamiltonian of a spin chain.

Γ =
λ

8π2

L∑
`=1

(I− P`,`+1) ≡ λ

8π2
HXXX

The XXX spin chain is integrable:

from the 2-body problem you get the solution of the n-body.

The Complete N = 4 spin chain contains all the members of the ultrasort
multiplet X , Y , Z , X̄ , Ȳ , Z̄ , λA

α, λ̄
α̇
A , Fαβ , F̄α̇β̇ plus derivatives at each lattice

site.
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Is there integrability beyond the N = 4 paradigm?

SU(2, 1|2) subsector in any N = 2 SuperConformal gauge theory

φ λI+ F++ D+α̇

HN=2 (g) = HN=4 (f (g)) g −→ f (g) = g + ζ(3)g3 + . . .

SU(2, 1|1) subsector in any N = 1 SuperConformal gauge theory

SU(2, 1) subsector in any N = 0 SuperConformal gauge theory

Outside these sectors (When Hypermultiplets collide)

Twisted Yang Baxter equation
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