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FROM CFT TO THERMAL CFT: KINEMATICS

CFT Thermal CFT
1
(60.06(,0) o g(r,)
OPE converges everywhere 7% + 2% < 37

New unknowns

Thermal one-point functions: (O, ..., () )5 =k=s(d,,0---0,,0 — traces)

CF1 data fOinOk

T'he spectrum stays the same.
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o Periodicity plays the role of a crossing equation;

o T'he OPLE 1s not periodic.
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AN EXAMPLE: GFF
EOM: 4/2=8¢ ¢ = ()
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Correlator:  g(7,x) =

Ay =1: g(T) = 2 CSCZ(TFT)
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LIMIT x =0

Goal: Derive a formula that encodes the analytic structure,
while being manifestly periodic and containing the
thermal OPE coefficients

Analytic structure: Daispersion relation:

Im(7) 00 0 I T
A dt’" Disc g(7)
@ - L~ 9(7) = Z /_ ST —— Garcs (7)

(DL (D (N (N, Ren) with Disc g(7) = lim (g(7 + ic) — g(7 — ic))

e—0

One can show that g,..s(7) = kK = const.
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EXAMPLE: GFF

Formula: g(1) =) an gerr(28g — A, T) + K
A

Spectrum: ¢ X ¢ — 1 + [%J with A, ; =2A4+2n+ J

but gere(2As — A7) = 0 when

Final result: - g(7) = (284, 7) + Cu(284,1 = 7) (k =0 1n this case)
| .esson: 1 i’ [ ¢ ¢]n,] The double-twist operators are

reconstructed from the identity
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GENERAL CASE x +# 0

Dispersion relation: .I.I.I.
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A

o Spectrum at O(e): 1, [¢dln=0,7, [0P|n=1,J

m o Final result: gint(7) = ¢ @Eboz)%ﬁ 9815(?(0» T) + K+ 0(52)
()

csc(mT
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2
o lIixed point: A\, = ;lfj: 86—|—O(€2) [Wilson, Fisher, *72]
o Goal: Bootstrap (¢'(0,0)¢” (1,2))s , Ag=1

Bootstrap: e gint(7) = Z angGrF (20 — A) + K

o Spectrum at O(e): 1, [¢dln=0,7, [0P|n=1,J

: 1
© Fmal I‘@Slllt: gint(Z, Z) — —i&g)g)”}/qﬂ lOg

QU

csc(mz) cse(mz)
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. . 1
Review: e Action: S:/dd$(§8u¢18u¢l | 2¢I¢I¢J¢J)
A87?
N + 8

o lIixed point: A\, = e+ O(e%) [Wilson, Fisher, *72]

o Goal: Bootstrap (¢'(0,0)¢” (1,2))s , Ag=1

(I,J=1,...,N)

Bootstrap: e gint(7) = Z angGrF (20 — A) + K

o Spectrum at O(e): 1, [¢dln=0,7, [0P|n=1,J

1 (o) csc(mz) cse(mz)

o Imal result: ging(2,2) = —5 a2 742 log

QU

2 4

o Matches Feynman diagrams

(z:T—I—ix,Z:T—z’az>

11



3. Applications

4d HOLOGRAPHIC THEORIES

[JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]

12



3. Applications

4d HOLOG RAPH IC TH EORI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]
A long standing problem: (¢(0,0)¢(7,z) )3 at A = co for Ay integer (N =4 SYM)

12



3. Applications

4d HOLOG RAPH IC TH EORI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]
A long standing problem: (¢(0,0)¢(7,z) )3 at A = co for Ay integer (N =4 SYM)

Fitzpatrick, Huang, *19]
‘Dodelson, Grassi, lossa, Lichtig, Zhiboedov, 22]
Parisini, Skenderis, Withers, "23]

2 Buri¢, Gusev, Parnachey, '25]

~

12



3. Applications

4d HOLOG RAPH IC TH EORI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]
A long standing problem: (¢(0,0)¢(7,z) )3 at A = co for Ay integer (N =4 SYM)

Fitzpatrick, Huang, *19]
‘Dodelson, Grassi, lossa, Lichtig, Zhiboedov, *22]
Parisini, Skenderis, Withers, ’23]

2 Buri¢, Gusev, Parnachey, '25]

~

Obstacles:

12



3. Applications

4d HOLOG RAPH IC TH EORI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]
A long standing problem: (¢(0,0)¢(7,z) )3 at A = co for Ay integer (N =4 SYM)

Fitzpatrick, Huang, *19]
' 'Dodelson, Grassi, lossa, Lichtig, Zhiboedov, "22]

Parisini, Skenderis, Withers, ’23]
‘ <h

Buri¢, Gusev, Parnachey, '25]
Obstacles: o Even atlarge N, any multi-trace can in principle contribute

12



3. Applications

4d HOLOG RAPH IC TH EORI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]
A long standing problem: (¢(0,0)¢(7,z) )3 at A = co for Ay integer (N =4 SYM)

Fitzpatrick, Huang, *19]
‘Dodelson, Grassi, lossa, Lichtig, Zhiboedov, *22]
Parisini, Skenderis, Withers, ’23]

2 Buri¢, Gusev, Parnachey, '25]

~

Obstacles: « LEven atlarge N, any multi-trace can in principle contribute

=== Spectrum: ¢ X ¢ — 1+ [¢pd],. 5 + [T"]

12



3. Applications

4d HOLOG RAPH IC TH EORI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]
A long standing problem: (¢(0,0)¢(7,z) )3 at A = co for Ay integer (N =4 SYM)

Fitzpatrick, Huang, *19]
‘Dodelson, Grassi, lossa, Lichtig, Zhiboedov, *22]
Parisini, Skenderis, Withers, ’23]

2 Buri¢, Gusev, Parnachey, '25]

~

Obstacles: « LEven atlarge N, any multi-trace can in principle contribute

=== Spectrum: ¢ X ¢ — 1+ [¢pd],. 5 + [T"]

}

double-trace

12



3. Applications

4d HOLOG RAPH IC TH EORI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]
A long standing problem: (¢(0,0)¢(7,z) )3 at A = co for Ay integer (N =4 SYM)

Fitzpatrick, Huang, *19]
' ‘Dodelson, Grassi, lossa, Lichtig, Zhiboedov, *22]

Parisini, Skenderis, Withers, "23]
‘ Zh

Buri¢, Gusev, Parnachey, '25]
Obstacles: o Even atlarge N, any multi-trace can in principle contribute

=== Spectrum: ¢ X ¢ — 1+ [¢pd],. 5 + [T"]

Vool

double-trace multi-stress-tensor

(gravitons) 19



3. Applications

4d HOLOG RAPH IC TH EORI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]
A long standing problem: (¢(0,0)¢(7,z) )3 at A = co for Ay integer (N =4 SYM)

Fitzpatrick, Huang, *19]
' 'Dodelson, Grassi, lossa, Lichtig, Zhiboedov, "22]

Parisini, Skenderis, Withers, ’23]
‘ <h

Buri¢, Gusev, Parnachey, '25]
Obstacles: o Even atlarge N, any multi-trace can in principle contribute

mep- Spectrum: ¢ X ¢ — 1+ (o], 7 + [T
7T8A¢(7A?b + 6A¢ + 4)
201600(A, — 2)

» Some |T"| have poles for integer Ay:  aa—s,j—4 =

12



3. Applications

4d HOLOG RAPH IC TH EORI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]
A long standing problem: (¢(0,0)¢(7,z) )3 at A = co for Ay integer (N =4 SYM)

Fitzpatrick, Huang, *19]
' 'Dodelson, Grassi, lossa, Lichtig, Zhiboedov, "22]

Parisini, Skenderis, Withers, ’23]
‘ <h

Buri¢, Gusev, Parnachey, '25]
Obstacles: o Even atlarge N, any multi-trace can in principle contribute

=== Spectrum: ¢ X ¢ — 1+ [p¢],. 5 + [T"]
7T8A¢(7A2 + 6A, + 4)

» Some |T"| have poles for integer Ay:  aa—s,j—4 = 2()16()

12




3. Applications

4d HOLOG RAPH IC TH EORI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]
A long standing problem: (¢(0,0)¢(7,z) )3 at A = co for Ay integer (N =4 SYM)

Fitzpatrick, Huang, *19]
' 'Dodelson, Grassi, lossa, Lichtig, Zhiboedov, "22]

Parisini, Skenderis, Withers, ’23]
‘ <h

Buri¢, Gusev, Parnachey, '25]
Obstacles: o Even atlarge N, any multi-trace can in principle contribute

=== Spectrum: ¢ X ¢ — 1+ [¢pd],. 5 + [T"]
7T8A¢(7A2 + 6A¢ +4)

» Some |T"| have poles for integer Ay:  aa—s,j—4 = 2()16()

===p Must be cancelled by poles in (degenerate) [¢d],. s 12




3. Applications

4d H O LOG RAPH IC TH EO RI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]

Degeneracies: An advantage for analytic bootstrap!

13



3. Applications

4d H O LOG RAPH IC TH EO RI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]

Degeneracies: An advantage for analytic bootstrap!

Bootstrap = = 0:

L0 0

13



3. Applications

4d H O LOG RAPH IC TH EO RI ES [JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]

Degeneracies: An advantage for analytic bootstrap!

[(Ag—1)/2]
Bootstrap r=0: e g Z aTn gGFF(QAgb — ATn 7') + K

m =—p (O@| not contributing, only [T"| without poles!

13



3. Applications

4d HOLOGRAPHIC THEORIES

[JB, Bozkurt, Marchetto, Miscioscia, Pomoni, WIP]

Degeneracies: An advantage for analytic bootstrap!

[(Ap—1)/2]
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Degeneracies: An advantage for analytic bootstrap!

[(Agp—1)/2]
Bootstrap r=0: o g(7 Z arn §orr(284 — Apn, 7) + K
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Bootstrap =z # 0: Work 1n progress (Arcs are not trivial)
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