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Introduction

• Scale separated AdS vacua do have
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• Question: are AdS vacua with (parametric) scale separation in the 
landscape or in the swampland? [Lust, Palti, Vafa 2019]

Scale-separated 
AdS vacua?



Introduction 

• Question: Do there exist CFT duals for scale separated AdS vacua?

There are no known CFTs with a large gap in the spectrum of single 
trace primaries.



Introduction

• In the best understood AdS/CFT examples, we have 
𝐿"#$%& '()"*+(,*+ ≈ 𝐿-'.

• Example: 𝑨𝒅𝑺𝟓×𝑺𝟓(/ℤ0) dual to 𝒩 = 4 SYM
• N D3-branes probing flat space or a conical singularity

×
𝐴𝑑𝑆!

𝑆1  or 𝑆1/ℤ0

Same size!



Introduction

Similarly, we get 
• 𝐀𝐝𝐒𝟒×𝑴𝟕 (M-theory) in the near-horizon geometry of 𝑁 M2-branes 

probing a conical singularity
• 𝐀𝐝𝐒𝟕×𝑴𝟒 (M-theory) in the near-horizon geometry of 𝑁 M5-branes 

probing a conical singularity
where 𝐿 AdS = 𝐿(M) in all these examples

Can we use holography for phenomenologically more interesting 
vacua? For AdS vacua with scale separation?



Introduction

KKLT [Kachru, Kallosh, Linde, Trivedi 2003]

LVS [Balasubramanian, Berglund, Conlon, Quevedo 2005]

DGKT [DeWolfe, Giryavets, Kachru, Taylor 2005]

IIB, fluxes and non-
perturbative effects

IIA, fluxes only

Scale separated AdS vacua in string theory:



Introduction

• This talk: what can we learn about the holographic dual and the 
holographic brane set-up from the scalar potential in the DGKT EFT, 
and possibly other AdS EFTs as well?

𝑽𝑬𝑭𝑻 → D-brane dual

1. Large N-scalings [2211.04187]

2. Singularity probed by the D-branes [ongoing work with M. Montero and 
I. Valenzuela]



DGKT vacua
• 4d, 𝒩 = 1 SUSY AdS vacua by compactifying 10d massive IIA on a CY
• Moduli Stabilization by fluxes: unbounded 𝑭𝟒~𝑵 and bounded 𝐹4, 𝐻5
• O6 –planes needed for tadpole cancellation
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• Moduli Stabilization by fluxes: unbounded 𝑭𝟒~𝑵 and bounded 𝐹4, 𝐻5
• O6 –planes needed for tadpole cancellation

Parametric	control:
-	Large	volume:		𝒱~ 𝑵𝟑/𝟐

- Weak coupling: 𝑒6~𝑵7𝟑/𝟒 

Scale	separation:
𝐿<<
𝐿=>?

~𝑵7𝟏/𝟐



DGKT vacua
Moduli are stabilized with particular masses 
which are interesting from a holographic 
perspective:

∆=
3
2
+

9
4
+𝑚A𝑅=>?A

∆𝟏= 𝟔  and ∆𝟐= 𝟏𝟎

• Universal! Independent of fluxes and choice 
of Calabi-Yau manifold

• Integer!

Conlon, Ning, Revello 2021 – FA, Montero, Van Riet, Wrase 2022 – FA, Conlon, Ning, Revello 2022
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4
+𝑚A𝑅=>?A

∆𝟏= 𝟔  and ∆𝟐= 𝟏𝟎

• Universal! Independent of fluxes and choice 
of Calabi-Yau manifold

• Integer!

Remark: integer conformal dimensions 

signal the presence of polynomial shift 

symmetries in the large N-limit: 

𝝓 → 𝝓+ 𝒄𝝁𝟏…𝝁𝒌𝑿
𝝁𝟏 …𝑿𝝁𝒌|𝑨𝒅𝑺

 if ∆𝝓= 𝒌 + 𝟑.

[Bonifacio, Hinterbichler, Joyce, Rosen 
2018],[Blauvelt, Engelbrech, Hinterbichler 2022], 
[FA 2022]



→ D-brane dual?

Unbounded flux Bounded fluxes

𝐴6/~𝑁
7

Large-N scalings

Essential: Flux-domain wall correspondence Kounnas, Lust, Petropoulus, Tsimpis 2008 – 
Cribriori, Gnecchi, Lust, Scalisi 2023  



Essential: Flux-domain wall correspondence: 
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Essential: Flux-domain wall correspondence: 

𝑁 units	of	𝐹H-flux in d dimensions ↔𝑁 domain	walls	consisting	of	D(8-n)-branes	wrapped	
on	(6-n-d)-cycles

Here:
𝑁 units of 𝐹J-flux → 𝑁 D4-branes wrapped on 2-cycles

Kounnas, Lust, Petropoulus, Tsimpis 2008 – 
Cribriori, Gnecchi, Lust, Scalisi 2023  
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Flux ~ N-1 Flux ~ N
Domain wall
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Large-N scalings from 
scalar potential:

𝑐~𝑅!"#$ ~𝑉%&~𝑁'/$
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Large-N scalings from SUGRA harmonic 
superposition rule in the near-horizon limit of 
the D4-branes

𝑐~𝑁'/$

𝑔)~𝑁%*/+

Large-N scalings

Non-trivial match!



Observation: For 4d scalar potentials with an AdS minimum 
where the large-N scalings agree with those of the near-horizon 
geometry of N (possibly orthogonally intersecting) D-brane 
domain walls, there will be at least one modulus with mass such 
that ∆= 𝟔.

Large-N scalings

See 2211.04187
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More generally, for d-dimensional AdS vacua, this should be ∆= 2(𝑑 − 1).



Singularity probed by D-branes

• What singularity is probed by the D4-branes in DGKT?
• Delete the unbounded flux from the potential:

𝑉 𝑉

𝑠, 𝑢

𝑠, 𝑢

AdS

flow



Singularity probed by the D-branes

𝑉 𝑠, 𝑢

flow

→ Find what geometry the 
D4-branes probe by finding 
the flow  𝑠 𝑟 , 𝑢 𝑟 , 𝐴(𝑟) 
from the ‘redidual potential’ 



Example: 𝐴𝑑𝑆1×𝑆1(𝑇>,>) in IIB with N units of 𝐹1-flux
Remove the 𝐹1-flux and solve for the flow:

Singularity probed by the D-branes

String coupling is 
constant along 
the flow

Conical singularity probed by D3-branes:



DGKT: 𝐴𝑑𝑆@×𝐶𝑌5 in massive IIA with N units of 𝐹@-flux
Remove the 𝐹@-flux and solve the flow equations:

Singularity probed by the D-branes

String coupling 
varies along the 
flow

Non-conical singularity probed by D4-branes:



Comment: after two T-dualities a solution in massless IIA with 
unbounded 𝐹A-flux and 𝐹7-flux can be obtained which is scale 
separated as well as strongly coupled and so can be uplifted to M-
theory

Singularity probed by the D-branes

Conical singularity probed by M2-branes:

Cribriori, Junghans Van Hemelryck, Van Riet, Wrase 2021



Conclusions
• It is a challenge to understand holography for vacua that look more 

like the real world.
• A first step would be to do it for scale separated AdS vacua, the DGKT 

vacua.
• Holographically, the DGKT vacua have an interesting light spectrum, 

consisting fully of integer conformal dimensions.
• We can learn a lot about the D-brane dual from the scalar potential.
• Integer conformal dimensions are related to the presence of 

polynomial shift symmetries and the presence a pure D-brane dual.
• The D4-branes in DGKT probe a non-conical singularity.


