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Introduction
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criteria to distinguish low energy |
Lagrangians admitting a UV completion in ST (RG) |

Topte of this talk: AdS/CET
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Develop Lwdepewdewt {m mework to test debated constructions
AdS/CFT untversal tool for R4, wotj ust ST

Bootstrap very successful in mapping space of allowed theories
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ntro: Holographie CFTs

CFT positivitg bouwnds and how to apply them

motLvati ’ ’ ’
LVvS dual as a %D’CL\/Q‘CLV\,@ scenarto A new inequality on

mixed § tdentieal
anomalous dimensions

A comj ecture on mixed
anomalous dimenstons

Other examples (E.9. KKLT) Applications: DB

rRelation to distance
cov\d'ectu,re COV\,OLM.SLOV\,S and Outlook




Holographic CFTs

qravity dual is weakly coupled and amenable to perturbative analysts
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Large gap Lw the Spectrum Agap 1
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The bootstrap

conformal blocks
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Bootstrap Equation: coeffictents
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No constraints from crossing symmetry alone
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CFT positi\/utg bouwnols

Minilmal twist operators dominate Lorentzian OPE ow the Light cone
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Analytical bootstrap  [Komargodski, Zhiboedov *12] |
tnversion formula [Caron-Huot ’17] + [Costa, Hansen, Penedones ’17]
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Geweralization of flat [Adams,Arkani-Hamed,Dubovsky,
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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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volume modulus
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Holographic reformulation of LVS

40 modull EFT Ln AdS Putative =2d cFT dual
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Swall number of Low Lying operators:
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_ ALL Lwtemctwws ﬁxed Ln term of R AdS ong— ’
{ uniguely determined theory tw large P Limit
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can we apply the positivitgj bounds?

Cowtact diagrams: Exchange diagrams:

Finite support tn the spin 5' | Arbitra ry large spiw
: |
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[Heemskerk,Penedones,
Polchinski,Sully ’05]

Manifestly negative

[Fitzpatrick,Katz,Poland, 2
Simmons-Duffin ’12] 3 7(07 Z) gC A

£oame iR e s A e Ash S Lo bsa o e Sl s ) Sl Ao B Lo oo 22 a2l 08 e s A e Ace B¢ Lo o< SS s s a4 maie Age B Lo p-aa e ST o ) S Ach B Lo b

e S . 3 . = lemisy — - .

[ clatme: 77°(0, /) correlates with swampland conditions |}



Consequences for LVS

. gu(Ay — 6) = 1 . 1
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¥ odecouwples higher order
contributions at large volume

with LvS couplings,

Sigwn flip tn gt
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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] I /3 3

RKLT (before uq:LL{thg): [Kachru,Kallosh,Linde, Trivedi ’03]
K = —3log [~ ICIENEHIREA= TV, + Ac— "

[Krasnikov ’87, Taylor '90,
De Carlos, Casas, Munoz 93]
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Racetrack Stabilisation:

For both 7(0,£),qa < 0 Lt thelr regime of validity
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Connectlon to the distance covx:j ectiLre

Interactions witth heavy modes:

it 1 F . ,
L 4 W) Since superpotential W
L@bw E K¢¢8M¢8uw I )2 K ww does depend on T

€.9. KK wmode: K5 ~ y—1/3

T 2A¢—|—A¢—3) : .
2
Fopy = > (\/g (Ap +28y — Ay —3) + %Aw (By — 3))
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Om2 (1)) Negative ¥(0,€) requires
Fopyp > 0 = O =0 heavy states to becone Light
fopyp <0 = m(¢>>0 |




Conclustons and outlook

CFT techniques provitstgitooBtoradoliress Ads: striingy BFTs

Not proven, but very similar
to known positivity bounds

Stgw of 4" (0. () correlates with Swampland conditions
Applications: LVS, KKLT, Racetrack, Perturbative stabilisation

Connectlon to the distance conjecture

Work in progress on more examples:

© Just a feature of volume modulus? gy ders Type lia..

Other work tn progress: explore consequences of established bounds

Long term goal: tnvert the relattonship to “navigate” the sSwampland






