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» control complexity of Z = complexity of A
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IR factorization review



IR factorization
* Kunszt, Signer, Trocsanyi (1994
Catani, Seymour (1996

— Catani (1998)
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Undoing renormalization
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Undoing renormalization
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Assume IR factorization for N' =4 SYM

» Specialize to ext. gluons 'y = —0p/2
» Consider difference w.r.t. N =14
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IR factorization for N' = 2 SQCD

Specialize to N' = 2:

Bo = 2N, — Ny, KN:2=KN:4+%+O(€)

Singularity structure encoded by triangles through O(e=?):
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N = 2 integrand



N = 2 supersymmetric QCD
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One-loop N = 2 integrand Johansson, AO (2014)
Start with BCJ numerators n
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One-loop N = 2 integrand
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One-loop N = 2 integrand
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Finite boxes
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Finite boxes
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Two-loop N = 2 integrand

Johansson, Kélin, Mogull (2017)

Start with BCJ numerators
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Two-loop N = 2 integrand

Integrand assembled with color factors
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Analytic IR structure



Nice features of N' = 2 integrand
Two-loop numerators related to N' =4 SYM:

n[/\/:4] <4: :1) _ n<4 (o l1—> 1>
3 2 3: ::2
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Johansson, Kélin, Mogull (2017)

» obtained from 6d cuts of A" = (1,0) SYM with Ny hypers

» matter loops IR-regulated by numerators

» O(e7%) entirely inside ./\/lf)Wj”

() e
(o) o




IR factorization of singular double boxes
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IR factorization of singular cross-boxes
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IR factorization of singular cross-boxes
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IR factorization of pentagon-triangles and box-bubbles
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IR factorization of pentagon-triangles and box-bubbles
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Match difference from N = 4

After analytic rearrangements match reorganized Catani
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Summary & outlook

v

v

v

Matter loops IR regulated

v

v

External matter in progress

STAY TUNED!

Discussed QCD-like IR structure beyond N = 4
Explicit 4-gluon integrand from 6d unitarity cuts

Johansson, Kélin, Mogull (2017)

e.g. box from Badger, Mogull, Peraro (2016)
double boxes from Caron-Huot, Larsen (2012)

Divergences of unregulated loops extracted analytically

similar to Anastasiou, Sterman (talk 2018)
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N = 0 conventions
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All singularities of double box
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