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Interplay of different techniques
Conformal Bootstrap

Supersymmetric localization [Liendo, Meneghelli & Mitev, 2018]

Pestun, 2007] [Ferrero & Meneghelli, 2021]

'Drukker, Giombi, Ricci & Trancanelli, 2008] Integrability
‘Giombi & Pestun, 2008] [Grabner, Gromov & Julius, 2020]
(Giombi, Komatsu & Offertaler, 2021]

Bootstrability
Witten diagrams [Cavaglia, Gromov, Julius & Preti: 2021, 2022]

[Giombi, Roiban & Tseytlin, 2017]
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1/ 2-BPS Wison Line

1 O
Wy = N trPexp/ dT (z':bMA“ + \:i:\¢6)

— OO

[J. Maldacena; 1998]



1/2-BPS Wilson

N =4 SYM

N =4 SYM with Wilson line

Line

1 O
Wy = NtrPexp/

504,2)

O

dr (i, A" + |2|4°)

[J. Maldacena; 1998]
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Operators

Scalar operators, single-trace representation of the algebra
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O
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Non-protected
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W
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[Drukker, Kawamoto; '06]
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Correlators

2-point functions:

3-point functions:

(p'* ...

CFT Data: {A,cijx}

(On, ()0, (12)) = =, Ay =Ay=A
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Bulk action and propagators
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Outline

Recursion relations to derive multipoint
correlation functions at NLO

protected operators
non-protected operators Multipoint Ward identities

NNLO 4-pt correlator
bootstrap 5pt at strong coupling
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Results

Not the case in N = 4SYM |

04 =0'¢! — ¢’
O = ¢°¢" — ¢'¢°
,ZS . ¢6¢z _|_¢Z¢6

= 6940 + /5560

[D. Correa, M. Leoniand S. Luque; 2018]
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(P1010101) at NNLO

2
(%ax +ad, — (1 — a)83> AN, Ay AsA, —0 ——p  A(x7s) =F + Df(x)

r=ayx,s=(1—a)(1—x) r

[Liendo, Meneghelli, Mitev; 18]

Known up to NNNLO at strong coupling
X2 S X2 [Ferrero, Meneghelli; '21]
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2

) f(x)

T

Known up to NNNLO at strong coupling
[Ferrero, Meneghelli; '21]

L f() = = —h(x)
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2

R (x) = 5 X 2(Hy0— Ho1)

[Cavaglia, Gromov, Julius & Preti: '22]
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(P1010101) at NNLO

Self-energy
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(P1010101) at NNLO
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(P1010101) at NNLO

Self-energy

1
72 _
1 19274y (1 — x)

2
— 3X (?HO — (Hoo1+Hi110)+Ho10+Hio1+ 3(3))

(WZHl — 3 (Hl,O,l +Hi10—2 (H0,1,o + Hop11 — Hl,o,o))

[Cavaglia, Gromov, Julius & Preti: 2022]

1S/19



5-point at strong coupling

23xx.xxxxx with J. Barrat, G. Bliard, P. Ferrero, C. Meneghell
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5-point at strong coupling

(110161 d161) (01010101 02)
1 S1 . 59 t
11112 = | 1 512 T+ —> | st4 + —F
A ot et Tttt L e

18/19



5-point at strong coupling

($10101016161) (P1P1P1P102)
1 | S1 | 79 | S9 | t
A11112 = Fo X%Fl | (1—X1)2F2 | X%FB | (1—X2)2F4 | X%2F5

Ward identity
(D1 4+ D5) A

?"z'—>047:X7:,37;—>(1—047:)(1—Xi)at—>0412><12

1
Di pp— 56&@ —+ oziﬁm — (1 — Oéz') 887:
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Witten diagrams

4pt strong coupling
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o1 92 ¢ b1 01 P

Ansatz

OPE + superconformal blocks
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5-point at strong coupling

Witten diagrams

4pt strong coupling

SN\ AN\

Ansatz

Crossing symmetry <¢1¢1¢1§b1¢2> + Braiding <¢1¢1¢£1¢2>

b1 6 o

OPE + superconformal blocks

A =c11201D, + (c112€211C112) Op, D, + (c112€213C312) Op, Dy + (c112€21ACA12) QDQ,COA[O .

p, t{c11aca13¢312) Gra  po 4+ (C11A,0A110,€0,12) G281 A

+ (c11acA11C112) G
< > Lq, 0,[0,0]°3 0,[0,0]°"~0,[0,1]

[0,0]”

gx,y (Xl,Xz;Tl,Tz, 515 82,t) — Zakh[a,b],[c,d] (C1,7“1,7°2, 515 82775) Jh1,ho (X17X2)
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Conclusion and outlook



We develop an efficient algorithm to derive, up to NLO, multipoint correlation functions
(¢" ...¢") with an arbitrary number of fundamental scalar fields

We use to get operators of higher length and so in principle we can compute
correlation functions of arbitrary operators containing fundamental scalars

of operators of length 2 and we
generate many correlators with non-protected scalars

We obtain a lot of correlators of protected scalars up to n=8 and we observe that they
are anninilated by a special class of differential operators, that we conjecture to be an
extension of the \Ward identities satisfied by the 4-pt

————p  compute the NNLO of <¢1 ¢1 ¢1 ¢1>

———p  pootstrap <¢1 ¢1 ¢1 ¢1 ¢2>
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Develop a similar recursive formula for fermionic fields (superfields)

Prove the WI with superspace analysis

o O @
Derived the WI for mixed setups

Compute NNLO <¢1 D1PA,, ¢Ak>

Compute NNLO (@1 ¢1 910101 01)

Find recursive formula for NNLO

Bootstrap other multipoint correlators at strong coupling (e.g. (¢10191910101) )

Apply this analysis to other defects e.g. fermonic Wilson line in ABJM
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Apply this analysis to other defects e.g. fermonic Wilson line in ABJM

THANK YOU!
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Block expansion
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Block expansion
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Block expansion
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