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Four-Point Correlator

o Lightest half-BPS scalar operators: O(z,y) = tr(y - ¢(z))*

e Four-point correlator

G4 = (O(21,91)0(x2,y2)O(23,y3) O(24, Ya))

e Found up to 12 loops in the planar theory

e Non-planar integrand at 4 loops

Strategy

Constrain integrand Fix remaining freedom
as much as possible with twistor calculation
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Superconformal Constraints

e Lagrangian insertion method:
d*zs .. d*cye
Gi=)Y a / 2 W,H G (w1, i)
£>0

Integrand: Gfp (@i, yi) = (O(x1,y1) ... O(xa,ya) L(25) - . . L(Z444)) tree
e Partial non-renormalization theorem:

>0
G7O (@i y) = Ralws, i) x (eyatyaladgndiady) x FO ()
W) () — 1
F (xD _-mﬂz%xim%m%xim%x&méz%
F(Q)(wi) - = 1 5 = + (Sg perms.)
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POy = S S

g>0 Ne

The (1/NZ29)-correction to G‘(f) only
depend on f-graphs up to genus g:

o) _ ) 5

if genus(f

3/6



Further Constraints

Planar integrand:
o Euclidean/Minkowskian OPE constraints (triangle rule/double-triangle rule)
o Correlator/amplitude-duality (square/pentagon rule)

— Implementable graph by graph, fixed up to 12 loops

Full integrand:

log| 1+2 Z a / dias .. drag s FO () ~ (logu)*
>1 at

e No non-planar corrections up to 3 loops
o For ¢ =4: 29(+3) — 4(+3)
e For ¢/ =5: 722 (+4208) —> 23(+4208)

— Fix remaining coefficients with perturbative twistor computation
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Konishi anomalous dimension

e OPE of two 20’ operators:

4 4
 Ypo Z/12 Y12
O(21,y1)O0(x2,92) = c1 12]l+00 120(9517 y1)+c’C(a)—(m%2)l—'y)c(a)/2 K(z1)+. ..

K(z) = tr(¢(x) - ¢(x)) and  Ax(a —2+Zafy,C

e Double-pinching limit o — x1, x4 — 3:

St FO () — (@D 1) x (14 Ow)

— 3513

[e.e]

1

log (1 + 6175 Z o' FO (l‘z)) — §7K(a) log u + log(cx-(a)) + O(u)
=1
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Konishi anomalous dimension

o Effectively, 2855 two-point four-loop massless integrals to compute five-loop
genus-one anomalous dimension

9 (5,1)

—2¢ T gl —2—4e
o (Fosaon

k=6

e Using integration-by-part relation with FIRE, arrive at 24 master integrals

e 22 of them are known, all can be computed with HyperInt (Panzer) /
HyperlogProcedures (Schnetz)

11907
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4

A0 — 13505 — Z2¢2 + (r
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