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Outline

• Introduction & Motivation

• Review of Op/Dp systems

• Gauged half-maximal 4D supergravity theories

• A comment on Swampland constraints

• Non-Abelian brane actions & reductions thereof

• An explicit example: mIIA with O6/D6

• Vacua analysis

• Perturbative control



Flux Compactifications

Strings on Gravity Scalars+

[Credits: American Physics Society, 2002]

Vacuum:

Perturbative 
Stability:

(Mkw, dS)

(AdS)

(vev’s)

(effective c.c.)



Why open strings? (we need D-branes…)

A HARD question 
because…

A RELEVANT question 
because…

Non-perturbative 
formulations?

• Effectively working at finite alpha 
prime and hence it is not well 
understood…

• It may determine the ultimate 
string Landscape (open+closed 
strings need to be consistently 
coupled in a quantum regime)

• It may shed a light on AdS/CFT 
beyond decoupling limit

String Field Theory may give a hope?

Today:

Be happy with 
an EFT 

description



A recap on Op/Dp configurations
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UV finiteness in flat space, in absence of fluxes…

(tadpole cancellation)

The open string sector gauge groups are…

The corresponding number of vector multiplets being



Review of gauged N=4 supergravities in 4d

Ungauged global symmetry:

Extra VM’s 
from open 

strings!

Consistent deformtions of the ungauged theory are encoded in the embedding tensor…

[Schoen, Weidner  2006] 

Irrep’s of

Subject to the following quadratic constraints (QC) 

Guarantee gauge invariance!

Set = 0 !



Induced scalar potentials…

The scalar fields span

The potential reads

Object to 
match!!



Swampland constraints on matter coupling

So far the number of VM’s is unspecified in  

Even though lower dimensional theories are less constrained by anomalies…

[Kim, Tarazi, Vafa 2020]

4d

Also expected 
to be even!



Non-Abelian brane actions & reductions…
[Myers 1999;  Choi, Fernandez-Melgarejo, Sugimoto 2018]

worldvolume

Work in static gauge:

transverse

Non-Abelian



… where all the objects needed in the previous transparency are

(YM non-Abelian field strength)

And each hatted quantity denotes the following expansion

Finally, when pullback P acts,



A complete example: mIIA with O6/D6
[Dall’Agata, Villadoro, Zwirner  2009] 



The QC’s imply…

Jacobi id for

Jacobi id for

BI for

BI for



Fixed by the WZ term!

The reduction Ansatz & Matching

Fixed by tadpole cancellation!

Unit volume!

twist

(4d Einstein frame!)

(neglect higher orders!)

With appropriate choice 
of embedding tensor & 
scalar parametrization!



Modified field strengths for O6/D6

We get from the WZ reduction the following form for the modified field strengths:

From modified BI!

From WZ!

Resulting in a perfect matching!Relation to Green-Schwarz via dualities…



What about vacua?

Pure Closed string

Only «no-scale» type Mkw vacua 

Both «no-scale» Mkw & (non-)SUSY AdS

[Balaguer, GD, Fernandez-Melgarejo,Nozawa, 2019]

[GD, Guarino, Roest, 2011]

With open strings?

Still Mkw, NO open/closed interplay

Both SUSY and non-SUSY AdS

Unpublished 
results

6d

4d

Analysis including IIA, IIB, and M

6d

4d Our new results!



In the origin…

Moving out of the origin with A … 

SUSY Stability



Our non-SUSY perturbatively stable AdS vacua…



In this limit flux numbers are 
HIGH and insensitive to flux 
quantization!

Higher derivatives

NO scale 
separation!

String loops
EFT validity

Consider the following scaling limit…

e.g.



Conclusions & Outlook

• Studying the dynamics of open strings in flux compactifications is an 

important challenge for String Theory

• With many supercharges I can use lower d supergravities as a guideline for 

constructing this coupling

• This analysis is very crucial in the context of the Swampland and the SLP

• We derived generalized S-/T- dual versions of the GS modifications

• In our 4d setup we found interesting novel things, like new SUSY & non-SUSY 

AdS vacua…

Hopefully more to come, so stay tuned…



Thank you for your attention!
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