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At small  [Dorigoni, Green, Wen]gYM

 4-point function∙
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TN (U, V; gYM)

dynamic part

 Integrate over U,V [Binder, Chester, Pufu, Wang].∙

𝒞SU(N) = ∫ dMU,V TN (U, V; gYM) non − planar
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N2 − 1

4
, a =

λ
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Pert. Integrands known: 
 L=10 (planar), L=4 (non-planar)

 Exact, talk by Dorigoni

Motivation



TN (U, V; gYM)

• :  permutation sym. [Eden, Heslop, Korchemsky, Sokatchev]  

• To get :
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-From :  difficult, even though  is known [Drummond, Duhr, Eden, Heslop, Pennington] 
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-From : Done for P/NP at f (L) L = 4

𝒫f (L)
α

:= ∫(0,1,∞)

d4x1⋯d4x4+L

(π2)L+1
f (L)
α (x1, …, x4+L)



−1
1!(−4)1

× 𝒫f (1) =
3ζ(3)

2
, f (1)(xi) =

1
∏1≤i<j≤5 x2

ij

−1
2! (−4)2

× 𝒫f (2) =
−75ζ(5)

8
, f (2)(xi) =

x2
12x2

34x2
56

48∏1≤i<j≤6 x2
ij

+ S6

−1
3! (−4)3

× 𝒫f (3) =
735ζ(7)

16
, f (3)(xi) =

x4
12x2

34x2
45x2

56x2
67x2

37

20∏1≤i<j≤7 x2
ij

+ S7

 : periods of f-graphs [Wen, SQZ]  
[Bourjaily, Eden, Heslop, Korchemsky, Sokatchev, Tran]
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L = 1 :

L = 2 :

L = 3 :

 HyperlogProcedures [Schnetz]  evaluates 𝒫f (L)
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Planar duality ( )x ↔ p
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 : periods of f-graphs 𝒞pert
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 L=4 (planar): 3 topologies 
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Non-planar sector at L = 4

 MZV’s cancel ∙
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Non-planar data [Fleury, Pereira] and Gram det. ∙ c(4)
1;α = 2 × { 12,10, − 14,8, − 4,6,0, − 1, − 4,0,

4, − 2, − 1,05,4, − 2,4,0, − 2,02, − 2,06} .



2nd Correlator:  ℋpert
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( U = 1 + r2 − 2r cos(θ), V = r2 )
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[Chester, Pufu], [Alday, Chester, Dorigoni, Green, Wen] 

S4+L → S4 × SL
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L = 2 :

L = 3 : Done similarly,  cancelled.ζ(3)3
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Conclusion & Outlook

 1st & 2nd int. correlator are periods of -graphs  

 2nd int. correlator at : 

 

   [Paul, Perlmutter,Raj], and  [Brown, Heslop, Wen, Xie] using 10D 
symmetry [Caron-Huot, Coronado] 

  SYM [Billo, Frau, Lerda, Pini, Vallarino], Wilson line [Pufu, Rodriguez, Wang; Billo, 
Frau, Lerda], determinant operators ,  [Jiang, Wu, Zhang; Brown, Galvagno, 
Wen].
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