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Hexagons are a powerfull tool for computing
Structure Constanta .

As it happens for the anomalo» dimensioni
finite size effects

(Wrapping) are d-fficoetto control

We will miinly focus on a particular
Contribution to the hexagons ( Bolton bridge)



Orerwiev
-

Mi 4 Super Yang-Mills ( SYM)

-

A Bit of Quantum Spectre Grue (QSC)

- Hexagons , Wrapping & soma conjectures

-

Results ( 5- loops from QSC)

-
Conclusioni
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• D= a interesting . Composed of :
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• Theory is duol to String Theory on
Ads> ✗5

• Planar limit (Neo)
the Theory is integra bene

• SuperSymmetry t conformale invazione ⇒ PSU(2,214)



• Given con formale invariante ,
-

✗ and Gsk We are interested into tua quantita
anomalavs dimensioni & Structure const

.

scaling dimension
^

if op is not Protected this gets
• Ok,
"" È# ) Corrections !

structure Constanta 40,QQ>=Ciskf . .

• OPE expansion →
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• Higher points correlation functions con be reduced

with OPE



Spectrum
• In the planner limit we head to focus on singletrace
Operators only : ↳ =Trl . . . . .

.]
↳ field+ derivativa
ofWes

• Single trace Operators , con be seem as spin - Chains

with periodico boundary Conditions

non - protectedTrlzxzzzzx] → ttrttttilv
con have
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Spectrum of des
tt t

•
Problem in trying to more up in perturbativa orden
(away from large Chains) are finite size Corrections .

T t t

•
TBA first Solution for obtàning yn at finite

Copling ( Complicated set of
nested integroe eq. )

• TBA→ Y- System→T Hirota)→QSC



A. Bit of ¥
• A non-perturbativa approach to Computing D .

• 8 bosia Q - function s

( Pi
, Pa , P} , Pn l Qi / Qr / Q} /Qn )

• @ • •
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• Global Information about the state is encoded into osymptoticsÈ
>°)

• Obtaining these functions is a R-H probemi + finite difference eq .

• Con obtain F- matrices from Combinations of Q-functions



• QQ - Relations : @ = - P'Q.fi , Q! puoi
" +

Pap:O .- QIÈ Q
"!
- la:)

"

Q! : - Q-ai-P.li
• tuo extra i - periodi functions
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structvreconstantsattsweho.ve
Sean Structure Constants

ore associated with

3- point function
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• We with focus on the simplest cose intere only
Q is non- protected



Hexagon s
-

• Building blocks for correlativi function s (single trace Op)

• Hexagon form factor conjecturdly Known toall
loops, fixed by Symmetry and form

-factor axioms



• How does it work ?

To obtain ( ijk , we head to sum over the

3 - Mirror Channels



The osymptotic Contribution
,
when we have 3-vacuums

io>

- 1 Sum over partiti-0ns
= Gaudin ✗

of Bette rootslo> lo>

• for Large enovgh bridges ( lgilr, lb»2) we con

svppress the
Otter Contribution .



The Otter Contributions look like the specialze to the
"honest

"

operator)

•
Stile Under control , for example the firsttenm

363, for
Asymptotic contribution ✗È/dvjfff%ffjf.fi?w-Fk.nisni



• At 4 - loops we encounter the first diverge nce

pole
a= ✓

n r ⇒

•
We got Nay more terms at the next Orders .



• Ictus look at the bare integrano :

- divergente comes from Dina, ur) , we
Ould shift

the integration Contour and add a contest term

(proper
derivation using form

-factors)



• In this procera the context Term modifica the

asymptotic Contribution

• By doing the sane procedure @ 5- loops

dis Covered a new Contribution



Renormolized Integrano
-
-

We can how write down a renormolizedVersion

of our bare integrano

cisri-NEJWY.Y.me#dressedTronsf.M
.
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QSC -Integrano
• Using a relation betweenthedifferenti

; we
can write down :

WB =
-

È" Q
""

Male .

•
ÒÌQ
""

con be extracted perturbatively

from the QSC .



Match with perturbativadata

Gyu for our "honest " operator (Konishi ) with tuo
protected ohes (ÙRCÈJTRIDÉJTRLÉD) pas been completed using
perturbation thedry (Feynman diagrams) opto 5- loops .

•
We con extract the bolton Contribution by :

Matches with

⇒ Wps !



-3ns
• Interpret

"

triple -wrapping
"

as new fondamentale
Object in the Bolton bridge
• Constructed corrected integrano to account for new
effect using QSC building blocks

(Non triviale 5- loop check with perturbativa data )

•
We also have several Strong Copling checks that

sopportar congettures . Sanne ideas also con be

applied to Adgacent bridges .
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