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Holographic CFTs

qravity dual is weakly coupled and amenable to perturbative analysts
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The bootstrap

conformal blocks
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CFT posttivity bouwnds
Mintmal twist operators dominate Lorentzian OPE ow the Light cone
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The Large Volume Scenarto

Motivating scenarto: Low energy dywamties of modull tn ST

Type (B flux compactification, with all moduli stabilised
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Holographic reformulation of LVS

40 modull EFT Ln AdS Putative =2d cFT dual
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can we apply the positivitgj bounds?

Cowtact diagrams: Exchange diagrams:
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Mixed anomalous dimensLons
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Consequences for LVS
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LVS very close to boundary of the allowed region!



Other exa AP les

Perturbative Stabilisatron: Stgw flip has same effect
[Berg, Haack,Kors 06,

von Gersdorff, Hebecker '05] E 3
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RKLT (before vq:LL{thg): [Kachru,Kallosh,Linde, Trivedi ’03]
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[Krasnikov ’87, Taylor '90,

Racetreack stabilisation: De Carlos, Casas, Munoz 93]
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Connectlon to the distance covx:j ectiLre

Interactions witth heavy modes:
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caveats
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CFT posttivity bounds again

For even s]:iws
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Trivially satisfied at large spin, where Lt becomes equivalent to

Z (Cr10 — 0220)2 > 0
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cawn however be used to constrain multi-dertvative gquartic vertices
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“Forwara” Mellin amplituole contributes up to spin R



The constratnts
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Corvect flat spacetime Limit for m(R)R — 0



Application: multi-freld DB
Probe Da-brane moving along warped throat
d82 ol (yK) glu,/d.flf'ud.fl?y i it (yK) GIJ (yK) dyfdyj

Compact coordinates grve rise to scalars tn 4ol -
inherently stringy and “universal” EFT

Mawny applications, €.9. DB Inflation

[Silverstein, Tong '04]
5 = [Alishahiha, Silverstein, Tong ’04]
Full multifield action:

[Langlois, Renaux-Petel, Steer, Tanaka ’08]
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DB at the “edoge of the Swamp”
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Bounds satisfied for any value of Ay, Asg

Not true tf we add
small perturbation
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Conclustons and outlook

CFT technigques provitstwgitoobitoradoliess AdsS: striingy BFTs

Not proven, but very similar
to known positivity bounds

Sigw of 4" (0, [) corrvelates with Swampland conditions

Applications: LVS, KKLT, Racetrack, Perturbative stabilisation

Connectlon to the distamnce conjecture

Work in progress on more examples:

New CFT wnequality on mixed § identical anomalous dimensions
gives non-trivial constratnts on higher derivative theories

mwmediate application: DB at the edge of the Swamp
Applications to Cosmology?

Long term goal: Lnvert the relationship to “navigate” the sSwampland









The Large Volume Scenarto

“Blg” and “small” Kihler modult Ty, T
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Intermezzo: S-Matrix positivitg
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How do we compute ?

Corvelation functions wWittem DLagrams L AdsS

Other technigues:

Bootstrapping correlators (good for exchanges )
[Alday,Bissi,Perimutter ’17 + others]

Elgenwvalues of dilatation operator : y(n,l) = (n,l|AH|n,¢)
[Fitzpatrick,Katz,Poland,Simmons-Duffin ’12]
Mellin amplitude formula for v(0, £)

[Costa,Goncalves,Penedones ’'12]



Perturbative stabilisation
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RKIOT

well knowwn example of - we constder it before uplifting
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SUSY vacuum
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Negative anomalous dimensions iw its regime of validity
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Racetrack
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Mellin Amplitudes (1)

CONVENLENE represewtatiow of corvrelators
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Euler star formula
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Mellin Amplitudes (2)
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Contact unteractlons:
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Funtte Volumee

At small volumes, Ay can tn principle drop below €
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Flat spacetime Lt
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only for m(R)R — 0 as fi — +00 the AdsS bounds reduce to flat space
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