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Others (in SYM) and we (in ABJM) discovered:

Permutation symmetry (loops=legs)
in inclusive do(2 - n),

which further motivates the study of:

Amplitude / correlator duality
in planar SYM(!) and ABJM(?).



SYM: Superamplitudes
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4d integrable QFT: planar SU(N,) N=4 superconformal Yang-Mills theory
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SYM: Differential Cross Sections
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See e.g. [Chicherin et al., 2512.23791]. _ ZXM(/l /1) eq.(2) of [2508.03813]



Correlator / Wilson-Loop / Amplitude
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Lagrangian Insertion & Loop Integrand
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O ° permutation invariant
conformal weight =4
rational with simple poles




SYM: Planar (4-)f-Graphs

\ -
4' L1eL37

A 2 2 .92 .92 92 .2 .2.2.2 .92 .92 92 92 .2 .2 .29
/ 33125’31355145’?15%7%33727x28x343736x38x453746x56975755673768$78

+ inequivalent permutations




SYM: Loops = Legs (!)

dual loop momenta
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Pi = X(i+1) modn — Xi

Lagrangian-inserted

& correlators of operators
in the same multiplet

Loops = legs in
squared amplitudes

[Eden et al., 1201.5329] [Boujaily et al., 1609.00007] [2503.15593]
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SYM: OPE Limit and €usp Limit
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Examples




ABJM: Su peram pI itudes [Aharony et al., 0806.1218]
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3d integrable QFT: planar U(N,.)XU(N,) ‘N=6 superconformal Chern-Simons-matter theory
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fermionic Fourier transform:
3 superspace <-> 3* superspace
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ABJM: Differential Cross Sections
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due to N=6 supersymmetry.




ABJM: Loops = Legs (?)

dual loop momenta
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Lagrangian-inserted
—> correlators of operators
in the same multiplet???

Loops = legs in
squared amplitudes



ABJM: PlanarnBipartite (3-)f-Graphs
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Manifests planarity
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Manifests vanishing
at odd multiplicity




ABJM: OPE Limit and €usp Limit
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Outlook

* “Correlator” in weakly-coupled ABJM, reproduce SYM success?
* Exploit permutation symmetry in higher-point SYM correlators
* Squared amplitudes in other theories, on-shell methods

* Consequences for observables such as energy correlators

* Odd-dimensional Feynman integrals
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