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• Scale separation is often invoked to have a good lower-dimensional 

effective field theory arising from a string compactification

On scale-separated AdS flux vacua

•  Scale separation in massive IIA:   AdS4 vacua of DGKT       &       AdS3 vacua

•  To date (and to my knowledge), no example of scale-separated AdS/CFT pair
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LAdS � Linternal
[ a proxy for KK modes decoupling ]

[ Farakos, Tringas, Van Riet, ’20 ][ De Wolfe, Giryavets, Kachru, Taylor, ’05]

[ Calabi-Yau 3-fold ]

[ Cámara, Font, Ibáñez, ’05]

[ G2-holonomy space ]

[ Apers, Montero, Valenzuela, ’25 ]

•  Towards the branes behind mIIA flux vacua : ( F(4) , F(0) )  for both  AdS4  &  AdS3    
[ D4-branes probing a strongly-coupled singularity ]

[ Apers, ’26 ]
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•  Scale-separated type IIB AdS3 flux vacua expected not to exist …
[ Emelin, Farakos, Tringas, ’21 ]
[ Van Hemelryck, ’22 ]
[ Apers, ’22 ]
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[ Emelin, Farakos, Tringas, ’21 ]
[ Van Hemelryck, ’22 ]
[ Apers, ’22 ]

•  Scale-separated type IIB AdS3 flux vacua expected not to exist … but they do!
[ Arboleya, AG, Morittu ’24 ]

One class of AdS3 flux vacua 
compatible with scale separation!Type IIB with O5
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Figure 1: The figure shows the RSTU vacua. The black triangles and the black dots stand for
truly independent Mkw3 and AdS3 solutions, each one belonging to a specific type IIB/IIA
duality frame. Adopting the perspective of the type IIB with O9 duality frame, the colored
dots identify, instead, generalizing AdS3 solutions of the corresponding type IIB with O5
vacua. In particular, notice that there are two type IIB with O5 configurations – the green
dots – that can be thought of as sub-cases of four type IIB with O9 solutions each. Also note
that the orange triangle stand for a Mkw3 vacuum that is shared by all the three type IIB
duality frames. [Discuss and modify].

unless they are the two type IIB with O5 vacua vac 10,11 that were already extensively con-
sidered in [1] (see Table 27 of [1]). The present work could serve as a motivation to liven up
the study of type IIB constructions, e.g. as far as the search for semi-realistic phenomenology
is concerned: the landscape of the half-maximal type IIB RSTU models appears to be richer
than that of the analogous type IIA flux models, and it also contains the only examples of
fully dilaton-stabilised vacua, which furthermore exhibit parametric scale separation.

The paper is organized as follows. In Section 2 we briefly describe half-maximal gauged
supergravity theories in three dimensions, mainly focusing on the construction of the RSTU
models. In particular, we introduce the embedding tensor formalism and explicitly display
the bosonic part of the relevant Lagrangian, conveniently expressing its scalar potential in
terms of the fermionic mass matrices. In Section 3 we discuss how the Scherk–Schwarz-
like RSTU models for the type IIA/IIB duality frames of Table 1 are constructed, case by
case indicating the set of the SO(3)-invariant metric and gauge fluxes and the necessary
quadratic constraints (QC’s) for the flux parameters to specify a well-defined gauging of half-
maximal supergravity. We also provide a stringy interpretation of such QC’s as Jacobi or
Bianchi identities. Section 4 is then dedicated to a systematic exploration of the landscape
of the type IIB RSTU models. We find a (surprisingly) rich structure of flux vacua. Other
than commenting on their properties, as their perturbative stability within half-maximal
supergravity, we clarify whether they are truly independent solutions, otherwise specifying
their mutual relations. Section 5 contains our conclusions and a discussion of interesting

3

[ Arboleya, Casagrande, AG, Morittu ’25 ]
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[ Emelin, Farakos, Tringas, ’21 ]
[ Van Hemelryck, ’22 ]
[ Apers, ’22 ]

•  Scale-separated type IIB AdS3 flux vacua expected not to exist … but they do!
[ Arboleya, AG, Morittu ’24 ]

Only one class of AdS3 flux vacua 
compatible with scale separation!

[ the needle in the haystack ]

Mkw3

AdS3
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Goal: 

To understand the branes behind this class of scale-separated 

AdS3 flux vacua in type IIB
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R ! 0
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R ! 1

asymptotically  
flat spacetime

 AdS3 x M7 flux vacuum

10D domain-wall

[ Kounnas, Lüst, Petropoulos, Tsimpis, ’07 ]



The flux compactification story



Notation:                                    ,   etc.   

• Internal space:

• Type IIB compactification on a specific 7D solvmanifold  (with G2-structure)
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Maurer-Cartan 1-forms

• Constant background fluxes
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ds27 =
X

a=1,3,5

`2a (⌘a)2 +
X

i=2,4,6

`2i
�
⌘i
�2

+ `27
�
⌘7
�2

[ unit volume ]

<latexit sha1_base64="oFMqaSuPJAsdzzCEQ9+SqCzSElg=">AAACHnicbZDLSsNAFIYn9VbrLerSzWARBLUkVVsRhIIblxXsBZo0TCbTdujkwsxEKCFP4sZXceNCEcGVvo2TNgutHhj4+P9zOHN+N2JUSMP40goLi0vLK8XV0tr6xuaWvr3TFmHMMWnhkIW86yJBGA1IS1LJSDfiBPkuIx13fJ35nXvCBQ2DOzmJiO2jYUAHFCOpJEc/94STmEbar8IraEkU95OTagqtY5gZp5l+BC0+ChXMxLoiRy8bFWNa8C+YOZRBXk1H/7C8EMc+CSRmSIieaUTSThCXFDOSlqxYkAjhMRqSnsIA+UTYyfS8FB4oxYODkKsXSDhVf04kyBdi4ruq00dyJOa9TPzP68VycGEnNIhiSQI8WzSIGZQhzLKCHuUESzZRgDCn6q8QjxBHWKpESyoEc/7kv9CuVsxapXZ7Vm5c5nEUwR7YB4fABHXQADegCVoAgwfwBF7Aq/aoPWtv2vustaDlM7vgV2mf3379nvU=</latexit>

ds210 = ⌧�2 ds23 + ⇢2 ds27

3D dilaton internal volume

metric ω-fluxes

A simple seven-dimensional group manifold

We will focus on a particular seven-dimensional group manifold, M7, previously considered
in [11, 12], whose isometry generators satisfy the algebra

[X2, X7] = !1 X1 , [X1, X7] = �!2 X2 ,

[X4, X7] = !3 X3 , [X3, X7] = �!4 X4 ,

[X6, X7] = !5 X5 , [X5, X7] = �!6 X6 ,

(2.5)

with constant and positive metric fluxes !a > 0 (a = 1, 3, 5) and !i > 0 (i = 2, 4, 6).4

Equivalently, the seven Maurer–Cartan basis elements {⌘
a
, ⌘

i
, ⌘

7} on the group manifold
(2.2) obey the structure equations

d⌘
a + !a ⌘

i ^ ⌘
7 = 0 and d⌘

i � !i ⌘
a ^ ⌘

7 = 0 , (2.6)

with pairs (a, i) = {(1, 2), (3, 4), (5, 6)}. The system of equations in (2.6) can be integrated
to obtain the one-form basis elements a.g: x

1 and x
2 to be confused with external x

µ?

⌘
a = cos

⇥p
!a !i x

7
⇤

dx
a +

r
!a

!i

sin
⇥p

!a !i x
7
⇤

dx
i
,

⌘
i = �

r
!i

!a

sin
⇥p

!a !i x
7
⇤

dx
a + cos

⇥p
!a !i x

7
⇤

dx
i
,

⌘
7 = dx

7
.

(2.7)

The brackets in (2.5) describe a 2-step solvable algebra, and the corresponding solvmanifold
can be viewed as three copies of the three-dimensional solvmanifold E2 sharing a common
generator X7. In the limiting cases !a ! 0 or !i ! 0, the group manifold degenerates into a
seven-dimensional 2-step nilmanifold labeled 37A in [37]. This nilmanifold will play a central
role in the AdS3 flux vacuum examples discussed in Sections 4.3 and 4.4.

Co-closed G2-structure and background fluxes

The internal seven-dimensional solvmanifold in (2.2) with (2.6)-(2.7) is compatible with a
co-closed G2-structure. This is specified by the G2-invariant three-form and four-form

'(3) = ⌘
127 + ⌘

347 + ⌘
567 � ⌘

136 � ⌘
235 � ⌘

145 + ⌘
246

,

'(4) = ⌘
3456 + ⌘

1256 + ⌘
1234 � ⌘

2457 � ⌘
1467 � ⌘

2367 + ⌘
1357

,

(2.8)

such that d'(4) = 0, where we have introduced the shorthand notation ⌘
127 ⌘ ⌘

1 ^ ⌘
2 ^ ⌘

7,
etc. The G2-invariant three- and four-forms in (2.8) can be used to turn on background gauge
fluxes for the RR field strengths F(3) and F(7). These are given by

F(3) = f31 ⌘
127 + f32 ⌘

347 + f33 ⌘
567 � f34 ⌘

136 � f35 ⌘
235 � f36 ⌘

145 + f37 ⌘
246

,

F(7) = f7 ⌘
1234567

,

(2.9)

with a set of constant flux parameters (f31, . . . , f37) and f7. This completes the setup
required for the explicit dimensional reduction, to which we now turn.

4The particular choice !1 = !3 = !5 ⌘ !1 and !2 = !4 = !6 ⌘ !2 was originally found in [11]
to be compatible with the existence of scale-separated AdS3 flux vacua. An alternative choice !2 = !1 ,
!4 = !3 and !6 = !5 was subsequently considered in [12]. Although reaching similar conclusions regarding
the scale separation of the overall internal volume, that analysis also highlighted potential concerns related to
the decoupling of the KK modes. Be that as it may, the three-dimensional supergravity to be introduced in
Section 2.1.1 remains being a consistent truncation of type IIB supergravity.
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with
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⌘127 = ⌘1 ^ ⌘2 ^ ⌘7
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F(7) = f7 ⌘1234567

F(3) = f31 ⌘127 + f32 ⌘347 + f33 ⌘567 � f34 ⌘136 � f35 ⌘235 � f36 ⌘145 + f37 ⌘246
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dF(7) = 0

dF(3) 6= 0

[ Scherk, Schwarz, ’79 ]
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d⌘7 = 0

d⌘a = �!a ⌘i ^ ⌘7

d⌘i = !i ⌘a ^ ⌘7



dt dx dy ⌘
1

⌘
2

⌘
3

⌘
4

⌘
5

⌘
6

⌘
7

fO5/fD5
(1)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥
fO5/fD5

(2)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥
fO5/fD5

(3)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥

fO5/fD5
(4)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥
fO5/fD5

(5)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥
fO5/fD5

(6)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥

fO5/fD5
(7)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥

Table 1: Spacetime-filling brane sources behind the AdS3 flux vacua. These are the sources
entering the tadpole cancellation conditions in (2.32) and (2.33).

so a so-called flux-induced tadpole5 is not possible for the fO5/fD5
(1,2,3)

sources in Table 1.
Equivalently, the net charge of these objects vanishes in the compactification. However a non-

zero tadpole can be induced by the fluxes for the fO5/fD5
(4,5,6,7)

sources. They are respectively
given by

dF(3)

��
2457

= !3 f35 + !1 f36 + !6 f37 = 2
2
TD5

�
2NfO5

(4) � NfD5
(4)

�
,

dF(3)

��
1467

= !3 f34 + !5 f36 + !2 f37 = 2
2
TD5

�
2NfO5

(5) � NfD5
(5)

�
,

dF(3)

��
2367

= !1 f34 + !5 f35 + !4 f37 = 2
2
TD5

�
2NfO5

(6) � NfD5
(6)

�
,

� dF(3)

��
1357

= !2 f35 + !4 f36 + !6 f34 = 2
2
TD5

�
2NfO5

(7) � NfD5
(7)

�
,

(2.33)

where the minus sign in the last tadpole is due to our convention for '(4) in (2.8). The above
flux combinations are precisely the ones entering the last two lines in the scalar potential
(2.14). Let us highlight at this point that neither the F(3) flux components (f31, f32, f33) nor
the F(7) flux f7 enter the tadpole cancellation conditions in (2.33). As we just saw in (2.24),
these are the fluxes that control the hierarchy of scales at the AdS3 flux vacua in (2.15)-(2.16).
In the next section we will trace back these unrestricted fluxes to obtain partial information
about the branes behind the AdS3 flux vacua following the prescription of [31, 32].

It is also worth emphasising that the Lie brackets in (2.5) specify a proper seven-dimensional
Lie algebra. As such, the associated structure constants !mn

p (m = 1, . . . , 7) obey the Jacobi
identity

![mn
q
!p]q

r = 0 . (2.34)

In [42], the inclusion of KK-monopoles as sources in an AdS flux vacuum was connected to
the violation of the Jacobi identity in (2.34), thus extending beyond ordinary Scherk–Schwarz
(twisted torus) reductions [43]. Examples of AdS4 flux vacua in type IIA/M-theory with
(smeared) KK-monopoles as sources were studied in [44, 45]. Remarkably, it was shown there
that, in contrast to D-branes/M-branes, KK-monopole sources are e↵ectively encoded within
the bulk action of eleven-dimensional or type II supergravity.

5The name stems from the linear (tadpole) term
R
C6 ^ dF3 that appears as a Lagrange multiplier in the

first-order formulation of type IIB supergravity.
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• Spacetime-filling  O5-plane/D5-brane  sources supporting AdS3 flux vacua

Spacetime-filling 

[ consistent with AdS3 ]
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dR

Terminology:   ``source branes’’



dt dx dy ⌘
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⌘
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⌘
3

⌘
4

⌘
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⌘
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⌘
7

fO5/fD5
(1)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥
fO5/fD5
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fO5/fD5
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fO5/fD5
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⇥ ⇥ ⇥ ⇥ ⇥ ⇥
fO5/fD5

(5)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥
fO5/fD5

(6)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥

fO5/fD5
(7)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥

Table 1: Spacetime-filling brane sources behind the AdS3 flux vacua. These are the sources
entering the tadpole cancellation conditions in (2.32) and (2.33).

so a so-called flux-induced tadpole5 is not possible for the fO5/fD5
(1,2,3)

sources in Table 1.
Equivalently, the net charge of these objects vanishes in the compactification. However a non-

zero tadpole can be induced by the fluxes for the fO5/fD5
(4,5,6,7)

sources. They are respectively
given by

dF(3)

��
2457

= !3 f35 + !1 f36 + !6 f37 = 2
2
TD5

�
2NfO5

(4) � NfD5
(4)

�
,

dF(3)
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1467

= !3 f34 + !5 f36 + !2 f37 = 2
2
TD5

�
2NfO5

(5) � NfD5
(5)

�
,

dF(3)

��
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= !1 f34 + !5 f35 + !4 f37 = 2
2
TD5

�
2NfO5

(6) � NfD5
(6)

�
,

� dF(3)
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= !2 f35 + !4 f36 + !6 f34 = 2
2
TD5

�
2NfO5

(7) � NfD5
(7)

�
,

(2.33)

where the minus sign in the last tadpole is due to our convention for '(4) in (2.8). The above
flux combinations are precisely the ones entering the last two lines in the scalar potential
(2.14). Let us highlight at this point that neither the F(3) flux components (f31, f32, f33) nor
the F(7) flux f7 enter the tadpole cancellation conditions in (2.33). As we just saw in (2.24),
these are the fluxes that control the hierarchy of scales at the AdS3 flux vacua in (2.15)-(2.16).
In the next section we will trace back these unrestricted fluxes to obtain partial information
about the branes behind the AdS3 flux vacua following the prescription of [31, 32].

It is also worth emphasising that the Lie brackets in (2.5) specify a proper seven-dimensional
Lie algebra. As such, the associated structure constants !mn

p (m = 1, . . . , 7) obey the Jacobi
identity

![mn
q
!p]q

r = 0 . (2.34)

In [42], the inclusion of KK-monopoles as sources in an AdS flux vacuum was connected to
the violation of the Jacobi identity in (2.34), thus extending beyond ordinary Scherk–Schwarz
(twisted torus) reductions [43]. Examples of AdS4 flux vacua in type IIA/M-theory with
(smeared) KK-monopoles as sources were studied in [44, 45]. Remarkably, it was shown there
that, in contrast to D-branes/M-branes, KK-monopole sources are e↵ectively encoded within
the bulk action of eleven-dimensional or type II supergravity.

5The name stems from the linear (tadpole) term
R
C6 ^ dF3 that appears as a Lagrange multiplier in the

first-order formulation of type IIB supergravity.
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fO5/fD5
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⇥ ⇥ ⇥ ⇥ ⇥ ⇥
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(3)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥

fO5/fD5
(4)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥
fO5/fD5

(5)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥
fO5/fD5

(6)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥

fO5/fD5
(7)

⇥ ⇥ ⇥ ⇥ ⇥ ⇥

Table 1: Spacetime-filling brane sources behind the AdS3 flux vacua. These are the sources
entering the tadpole cancellation conditions in (2.32) and (2.33).

so a so-called flux-induced tadpole5 is not possible for the fO5/fD5
(1,2,3)

sources in Table 1.
Equivalently, the net charge of these objects vanishes in the compactification. However a non-

zero tadpole can be induced by the fluxes for the fO5/fD5
(4,5,6,7)

sources. They are respectively
given by
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�
,
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��
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2
TD5
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(5) � NfD5
(5)

�
,

dF(3)

��
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= !1 f34 + !5 f35 + !4 f37 = 2
2
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�
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(6)

�
,

� dF(3)

��
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= !2 f35 + !4 f36 + !6 f34 = 2
2
TD5

�
2NfO5

(7) � NfD5
(7)

�
,

(2.33)

where the minus sign in the last tadpole is due to our convention for '(4) in (2.8). The above
flux combinations are precisely the ones entering the last two lines in the scalar potential
(2.14). Let us highlight at this point that neither the F(3) flux components (f31, f32, f33) nor
the F(7) flux f7 enter the tadpole cancellation conditions in (2.33). As we just saw in (2.24),
these are the fluxes that control the hierarchy of scales at the AdS3 flux vacua in (2.15)-(2.16).
In the next section we will trace back these unrestricted fluxes to obtain partial information
about the branes behind the AdS3 flux vacua following the prescription of [31, 32].

It is also worth emphasising that the Lie brackets in (2.5) specify a proper seven-dimensional
Lie algebra. As such, the associated structure constants !mn

p (m = 1, . . . , 7) obey the Jacobi
identity

![mn
q
!p]q

r = 0 . (2.34)

In [42], the inclusion of KK-monopoles as sources in an AdS flux vacuum was connected to
the violation of the Jacobi identity in (2.34), thus extending beyond ordinary Scherk–Schwarz
(twisted torus) reductions [43]. Examples of AdS4 flux vacua in type IIA/M-theory with
(smeared) KK-monopoles as sources were studied in [44, 45]. Remarkably, it was shown there
that, in contrast to D-branes/M-branes, KK-monopole sources are e↵ectively encoded within
the bulk action of eleven-dimensional or type II supergravity.

5The name stems from the linear (tadpole) term
R
C6 ^ dF3 that appears as a Lagrange multiplier in the

first-order formulation of type IIB supergravity.
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N = 1Type IIB + DBI dimensional reduction

• Supegravity model with 8 scalars

background featuring a strongly-coupled singularity that is probed by the D1- and D5-branes
associated with the unrestricted fluxes responsible for scale separation. Then, by reinstat-
ing such D1- and D5-branes, we construct a type IIB solution that interpolates between the
previous background and the scale-separated AdS3 flux vacua. In Section 4, we present a D1-
D5-KK5 intersection and analyse both its asymptotic and near-horizon regions, showing that
the latter reproduces the scale-separated AdS3 flux vacua. Section 5 contains a summary of
results and future directions to explore. Two appendices complete the work. In Appendix A
we present the ten-dimensional equations of motion and Bianchi identities of type IIB super-
gravity in the presence of O-plane and D-brane sources. In Appendix B we collect data of
the various families of AdS3 flux vacua that are used in the main text to illustrate general
results.

2 AdS3 flux vacua and the flux-brane correspondence

In this section we present the type IIB AdS3 flux vacua that will be studied throughout
this work, and introduce the main ingredients required to analyse their brane realisation. In
particular, we discuss the interplay between fluxes, sources, and the e↵ective three-dimensional
supergravity description, thereby setting the stage for the subsequent analysis.

2.1 The flux compactification picture

Let us consider type IIB flux compactifications on a very specific class of seven-dimensional
group manifolds compatible with a (co-closed) G2-structure, and in presence of background
fluxes for the Ramond–Ramond (RR) field strengths F(3) and F(7) (see e.g. [14, 11, 12, 18]).

10D geometry and dilaton

We start with an (unwarped) product Ansatz for the type IIB ten-dimensional metric (in
string frame) of the form

ds
2

10 = ⌧
�2

ds
2

3 + ⇢
2
ds̃

2

7 , (2.1)

with ds
2
3

= gµ⌫ dx
µ

dx
⌫ being the line elements of the D = 3 external spacetime, and with

ds̃
2

7 =
6X

m=1

`
2

m (⌘m)2 + `
2

7

�
⌘
7
�2

, (2.2)

being the one of a seven-dimensional internal space (group manifold) with unit volume, i.e.
`
2
7

= (`1 · · · `6)�2. The above Ansatz comprises eight real and x-dependent scalar fluctuations,
commonly referred to as moduli, which we will collectively denote

�
A = {⌧, ⇢, `1, `2, `3, `4, `5 , `6} . (2.3)

The two scalars ⌧ and ⇢ in (2.1) are universal moduli and determine the string coupling gs

and the internal volume of the internal space as

g
2

s = e
2� =

vol7
⌧

, vol7 = ⇢
7

. (2.4)
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• Playing with unrestricted fluxes:  weak-coupling & hierarchy of scales

, ,

Example: 

with                being a scaling parameter gives

and the vacuum energy takes the form

|V0| ⇠ 1

(f7 f31 f32 f33)
2

. (2.20)

The value V0 < 0 at a given AdS3 flux vacuum determines its radius as L
2 ⌘ 2

|V0| , and the

central charge of the would-be dual CFT2 is [12]

c ⇠ L ⇠ f7 f31 f32 f33 . (2.21)

Note that c is linear in the product of the fluxes (or D1 and D5(1,2,3) brane numbers) as in
the standard D1-D5 system [40, 41].

Weak-coupling regime and hierarchy of scales

The supersymmetric AdS3 flux vacua in (2.15)-(2.16) are compatible with a parametrically-
controlled regime of weak coupling, large internal volume, and scale separation between the
external spacetime and the (overall size of) internal space by appropriately scaling the unre-
stricted flux parameters (f31, f32, f33) and f7. The characteristic size of the internal space
(L7) and the string coupling constant are given by

L7 ⌘ (vol7)
1
7 ⇠

✓
f
7
7

f31 f32 f33

◆ 1
28

and g
2

s ⇠
✓

f7

f31 f32 f33

◆
, (2.22)

whereas the characteristic length of the three-dimensional external spacetime (L3) reads

L3 ⌘ ⌧
�1

L ⇠ (f7 f31 f32 f33)
1
4 . (2.23)

Taking, as a simple example, integer-valued gauge fluxes of the form

|f31| ⇠ N
a1 , |f32| ⇠ N

a2 , |f33| ⇠ N
a3 and |f7| ⇠ N

b
, (2.24)

with N 2 N+ being a scaling parameter to be taken in the large-N limit, and with positive
definite exponents a1, a2, a3, b > 0, one finds that

g
2

s ⇠ N
b�a

, L7 ⇠ N
7b�a
28 ,

L7

L3

⇠ N
� 2a

7 , (2.25)

with a ⌘ a1 + a2 + a3. Therefore, the desired regime is achieved in the limit N � 1 if

a

7
< b < a . (2.26)

Decoupling of KK modes?

A precise assessment of scale separation requires demonstrating that the KK modes decouple
appropriately, thereby ensuring a lower-dimensional e↵ective description. In the case of the
solvmanifold in (2.6), it was argued in [12] that the characteristic size of the 7th radius does
not decouple from the external spacetime, i.e. ⇢ `7 ⇠ L3 in the geometry (2.1), thus putting
at risk the validity of the SS reduction as an e↵ective field theory.

However the situation improves when setting !i = 0, in which case the solvmanifold
specified by (2.6) degenerates into a nilmanifold. Setting !i = 0 removes the flux parame-
ter f37 from the tadpole cancellation conditions (see eq.(2.33) below) so that f37 becomes
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(a ⌘ a1 + a2 + a3)

and the vacuum energy takes the form

|V0| ⇠ 1

(f7 f31 f32 f33)
2

. (2.20)

The value V0 < 0 at a given AdS3 flux vacuum determines its radius as L
2 ⌘ 2

|V0| , and the

central charge of the would-be dual CFT2 is [12]

c ⇠ L ⇠ f7 f31 f32 f33 . (2.21)

Note that c is linear in the product of the fluxes (or D1 and D5(1,2,3) brane numbers) as in
the standard D1-D5 system [40, 41].

Weak-coupling regime and hierarchy of scales

The supersymmetric AdS3 flux vacua in (2.15)-(2.16) are compatible with a parametrically-
controlled regime of weak coupling, large internal volume, and scale separation between the
external spacetime and the (overall size of) internal space by appropriately scaling the unre-
stricted flux parameters (f31, f32, f33) and f7. The characteristic size of the internal space
(L7) and the string coupling constant are given by

L7 ⌘ (vol7)
1
7 ⇠

✓
f
7
7

f31 f32 f33

◆ 1
28

and g
2

s ⇠
✓

f7

f31 f32 f33

◆
, (2.22)

whereas the characteristic length of the three-dimensional external spacetime (L3) reads

L3 ⌘ ⌧
�1

L ⇠ (f7 f31 f32 f33)
1
4 . (2.23)

Taking, as a simple example, integer-valued gauge fluxes of the form

|f31| ⇠ N
a1 , |f32| ⇠ N

a2 , |f33| ⇠ N
a3 and |f7| ⇠ N

b
, (2.24)

with N 2 N+ being a scaling parameter to be taken in the large-N limit, and with positive
definite exponents a1, a2, a3, b > 0, one finds that

g
2

s ⇠ N
b�a

, L7 ⇠ N
7b�a
28 ,

L7

L3

⇠ N
� 2a

7 , (2.25)

with a ⌘ a1 + a2 + a3. Therefore, the desired regime is achieved in the limit N � 1 if

a

7
< b < a . (2.26)

Decoupling of KK modes?

A precise assessment of scale separation requires demonstrating that the KK modes decouple
appropriately, thereby ensuring a lower-dimensional e↵ective description. In the case of the
solvmanifold in (2.6), it was argued in [12] that the characteristic size of the 7th radius does
not decouple from the external spacetime, i.e. ⇢ `7 ⇠ L3 in the geometry (2.1), thus putting
at risk the validity of the SS reduction as an e↵ective field theory.

However the situation improves when setting !i = 0, in which case the solvmanifold
specified by (2.6) degenerates into a nilmanifold. Setting !i = 0 removes the flux parame-
ter f37 from the tadpole cancellation conditions (see eq.(2.33) below) so that f37 becomes
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asymptotically  
flat spacetime

 AdS3 x M7 flux vacuum



dt dx dy ⌘
1

⌘
2

⌘
3

⌘
4

⌘
5

⌘
6

⌘
7 Flux

D1 ⇥ ⇥ f7

O5/D5(1) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f31

O5/D5(2) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f32

O5/D5(3) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f33

O5/D5(4) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f34

O5/D5(5) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f35

O5/D5(6) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f36

O5/D5(7) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f37

⇥ ⇥ • ⇥ ⇥ ⇥ ⇥ !1

KK5(1,a) ⇥ ⇥ ⇥ ⇥ • ⇥ ⇥ !3

⇥ ⇥ ⇥ ⇥ ⇥ ⇥ • !5

⇥ ⇥ • ⇥ ⇥ ⇥ ⇥ !2

KK5(2,i) ⇥ ⇥ ⇥ ⇥ • ⇥ ⇥ !4

⇥ ⇥ ⇥ ⇥ ⇥ ⇥ • !6

Table 2: Domain-wall branes and KK5 monopoles responsible for the fluxes supporting the
AdS3 flux vacua that emerge in the near-horizon region of the brane intersection. Observe
that there is only one overall transverse direction, y, which is simultaneously transverse to
all the domain-wall branes and KK5 monopoles.

2.2.2 Domain-wall branes

The constant fluxes supporting an AdS3 flux vacuum originate from a codimension-one
domain-wall brane intersection whose near-horizon region describes precisely such an AdS3

flux background. All the domain-wall branes, amongst which we have to include KK5
monopoles to account for the metric fluxes in (2.6), must share one direction, we denote it y,
as an overall transverse direction for the brane intersection to depend on it. The domain-wall
branes and KK5-monopoles responsible for the gauge and metric fluxes in (2.9) and (2.6),
which support the AdS3 flux vacua in (2.15)-(2.16), are summarised in Table 2.

Due to the generic y-dependence of the domain-wall brane intersection one has non-zero
components of the Bianchi identity of F(3) of the form

dF(3)

��
yai7

6= 0 , dF(3)

��
yibc

6= 0 , dF(3)

��
yijk

6= 0 . (2.35)

These add up to 3 + 3 + 1 non-zero components, and are in one-to-one correspondence with
the seven types of O5/D5 domain-wall branes displayed in Table 2. Together with the O5/D5,
there are also the O1/D1 domain-wall branes for which the relevant Bianchi identity reads

dF(7)

��
yaibjck7

6= 0 . (2.36)
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dt dx dy ⌘
1

⌘
2

⌘
3

⌘
4

⌘
5

⌘
6

⌘
7 Flux

D1 ⇥ ⇥ f7

O5/D5(1) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f31

O5/D5(2) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f32

O5/D5(3) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f33

O5/D5(4) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f34

O5/D5(5) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f35

O5/D5(6) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f36

O5/D5(7) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f37

⇥ ⇥ • ⇥ ⇥ ⇥ ⇥ !1

KK5(1,a) ⇥ ⇥ ⇥ ⇥ • ⇥ ⇥ !3

⇥ ⇥ ⇥ ⇥ ⇥ ⇥ • !5

⇥ ⇥ • ⇥ ⇥ ⇥ ⇥ !2

KK5(2,i) ⇥ ⇥ ⇥ ⇥ • ⇥ ⇥ !4

⇥ ⇥ ⇥ ⇥ ⇥ ⇥ • !6

Table 2: Domain-wall branes and KK5 monopoles responsible for the fluxes supporting the
AdS3 flux vacua that emerge in the near-horizon region of the brane intersection. Observe
that there is only one overall transverse direction, y, which is simultaneously transverse to
all the domain-wall branes and KK5 monopoles.

2.2.2 Domain-wall branes

The constant fluxes supporting an AdS3 flux vacuum originate from a codimension-one
domain-wall brane intersection whose near-horizon region describes precisely such an AdS3

flux background. All the domain-wall branes, amongst which we have to include KK5
monopoles to account for the metric fluxes in (2.6), must share one direction, we denote it y,
as an overall transverse direction for the brane intersection to depend on it. The domain-wall
branes and KK5-monopoles responsible for the gauge and metric fluxes in (2.9) and (2.6),
which support the AdS3 flux vacua in (2.15)-(2.16), are summarised in Table 2.

Due to the generic y-dependence of the domain-wall brane intersection one has non-zero
components of the Bianchi identity of F(3) of the form

dF(3)

��
yai7

6= 0 , dF(3)

��
yibc

6= 0 , dF(3)

��
yijk

6= 0 . (2.35)

These add up to 3 + 3 + 1 non-zero components, and are in one-to-one correspondence with
the seven types of O5/D5 domain-wall branes displayed in Table 2. Together with the O5/D5,
there are also the O1/D1 domain-wall branes for which the relevant Bianchi identity reads

dF(7)

��
yaibjck7

6= 0 . (2.36)
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dt dx dy ⌘
1

⌘
2

⌘
3

⌘
4

⌘
5

⌘
6

⌘
7 Flux

D1 ⇥ ⇥ f7

O5/D5(1) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f31

O5/D5(2) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f32

O5/D5(3) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f33

O5/D5(4) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f34

O5/D5(5) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f35

O5/D5(6) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f36

O5/D5(7) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f37

⇥ ⇥ • ⇥ ⇥ ⇥ ⇥ !1

KK5(1,a) ⇥ ⇥ ⇥ ⇥ • ⇥ ⇥ !3

⇥ ⇥ ⇥ ⇥ ⇥ ⇥ • !5

⇥ ⇥ • ⇥ ⇥ ⇥ ⇥ !2

KK5(2,i) ⇥ ⇥ ⇥ ⇥ • ⇥ ⇥ !4

⇥ ⇥ ⇥ ⇥ ⇥ ⇥ • !6

Table 2: Domain-wall branes and KK5 monopoles responsible for the fluxes supporting the
AdS3 flux vacua that emerge in the near-horizon region of the brane intersection. Observe
that there is only one overall transverse direction, y, which is simultaneously transverse to
all the domain-wall branes and KK5 monopoles.

2.2.2 Domain-wall branes

The constant fluxes supporting an AdS3 flux vacuum originate from a codimension-one
domain-wall brane intersection whose near-horizon region describes precisely such an AdS3

flux background. All the domain-wall branes, amongst which we have to include KK5
monopoles to account for the metric fluxes in (2.6), must share one direction, we denote it y,
as an overall transverse direction for the brane intersection to depend on it. The domain-wall
branes and KK5-monopoles responsible for the gauge and metric fluxes in (2.9) and (2.6),
which support the AdS3 flux vacua in (2.15)-(2.16), are summarised in Table 2.

Due to the generic y-dependence of the domain-wall brane intersection one has non-zero
components of the Bianchi identity of F(3) of the form

dF(3)

��
yai7

6= 0 , dF(3)

��
yibc

6= 0 , dF(3)

��
yijk

6= 0 . (2.35)

These add up to 3 + 3 + 1 non-zero components, and are in one-to-one correspondence with
the seven types of O5/D5 domain-wall branes displayed in Table 2. Together with the O5/D5,
there are also the O1/D1 domain-wall branes for which the relevant Bianchi identity reads
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H-functions (color branes)
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H1 , H
(1)
5 , H

(2)
5 , H

(3)
5

[ codimension-1 brane intersection ]

H-functions (background branes)
<latexit sha1_base64="2jti+j2mV5EZ3cJrPCQqBf2dkgA="></latexit>

H
(4)
5 , H

(5)
5 , H

(6)
5 , H

(7)
5
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O1/D1



dt dx dy ⌘
1

⌘
2

⌘
3

⌘
4

⌘
5

⌘
6

⌘
7 Flux

D1 ⇥ ⇥ f7

O5/D5(1) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f31

O5/D5(2) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f32

O5/D5(3) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f33

O5/D5(4) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f34

O5/D5(5) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f35

O5/D5(6) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f36

O5/D5(7) ⇥ ⇥ ⇥ ⇥ ⇥ ⇥ f37

⇥ ⇥ • ⇥ ⇥ ⇥ ⇥ !1

KK5(1,a) ⇥ ⇥ ⇥ ⇥ • ⇥ ⇥ !3

⇥ ⇥ ⇥ ⇥ ⇥ ⇥ • !5

⇥ ⇥ • ⇥ ⇥ ⇥ ⇥ !2

KK5(2,i) ⇥ ⇥ ⇥ ⇥ • ⇥ ⇥ !4

⇥ ⇥ ⇥ ⇥ ⇥ ⇥ • !6

Table 2: Domain-wall branes and KK5 monopoles responsible for the fluxes supporting the
AdS3 flux vacua that emerge in the near-horizon region of the brane intersection. Observe
that there is only one overall transverse direction, y, which is simultaneously transverse to
all the domain-wall branes and KK5 monopoles.

2.2.2 Domain-wall branes

The constant fluxes supporting an AdS3 flux vacuum originate from a codimension-one
domain-wall brane intersection whose near-horizon region describes precisely such an AdS3

flux background. All the domain-wall branes, amongst which we have to include KK5
monopoles to account for the metric fluxes in (2.6), must share one direction, we denote it y,
as an overall transverse direction for the brane intersection to depend on it. The domain-wall
branes and KK5-monopoles responsible for the gauge and metric fluxes in (2.9) and (2.6),
which support the AdS3 flux vacua in (2.15)-(2.16), are summarised in Table 2.

Due to the generic y-dependence of the domain-wall brane intersection one has non-zero
components of the Bianchi identity of F(3) of the form

dF(3)

��
yai7

6= 0 , dF(3)

��
yibc

6= 0 , dF(3)

��
yijk

6= 0 . (2.35)

These add up to 3 + 3 + 1 non-zero components, and are in one-to-one correspondence with
the seven types of O5/D5 domain-wall branes displayed in Table 2. Together with the O5/D5,
there are also the O1/D1 domain-wall branes for which the relevant Bianchi identity reads

dF(7)

��
yaibjck7

6= 0 . (2.36)
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One common transverse direction R    
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H-functions (color branes)

H-functions (background branes)
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5 , H
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5
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(a)
KK , H

(i)
KK
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H
(4)
5 , H
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5 , H

(6)
5 , H

(7)
5

[ codimension-1 brane intersection ]

KK-monopole H-functions
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⇣
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⇣
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H
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[ harmonic superposition ]
[ Tseytlin, ’96 ]
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• 10D dilaton

• 10D gauge flux
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F(3) = F (ele)
(3) + F (mag)

(3)
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so that F
(mag)

(3)
recovers (2.9) and

F(7) = � ? F
(ele)

(3)
= f7 ⌘

1234567
. (3.18)

We have again verified that the solution in (3.11)-(3.18) satisfies the ten-dimensional equations
of motion in Appendix A. The key feature of this solution is that it interpolates between
the type IIB background solution (3.7)-(3.10) in the asymptotic region at ŷ ! 1 (where

H1 = H
(1)

5
= H

(2)

5
= H

(3)

5
= 1), and the AdS3 flux vacua in (2.15)–(2.16) in the near-horizon

region at ŷ ! 0. Let us now examine this near-horizon region in more detail.

Near-horizon region

By taking the near-horizon limit, i.e. ŷ ! 0, of the H-functions in (3.13), the above type IIB
interpolating solution becomes

ds
2
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(3.19)

and

e
2� =

✓
q1

q5,1 q5,2 q5,3

◆
, (3.20)

with the D1- and D5(1,2,3)-brane charges given in (3.14) and (3.15). The F(3) field strength
in (3.16) has components

F
(ele)

(3)
= �q

�1

1
dŷ ^ dt̂ ^ dx̂ ,

F
(mag)

(3)
= f31 ⌘

127 + f32 ⌘
347 + f33 ⌘

567 � f34 ⌘
136 � f35 ⌘

235 � f36 ⌘
145 + f37 ⌘

246
,

(3.21)
so that

F(7) = � ? F
(ele)

(3)
= f7 ⌘

1234567
. (3.22)

The near-horizon geometry in (3.19) describes an AdS3 ⇥ M7 flux vacuum with M7

being associated (after quotient) with the seven-dimensional solvmanifold in (2.2) with one-
form basis elements (2.7). The values of the internal radii in (3.19) and the type IIB dilaton
in (3.20) perfectly agree with the moduli VEV’s at the AdS3 flux vacua obtained from (2.15)-
(2.16). The gauge fluxes in (3.21) and (3.22) correctly reproduce the ones in (2.9) used in the
flux compactification. As a last sanity check, the compatibility between the AdS3 radius, as

15

Note: 

• Type IIB EOM’s with both source and DW branes automatically solved!
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• H-functions
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R ! 1

AdS3 x M7 flux vacuumasymp. flat spacetime
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• H-functions

Harmonic functions
<latexit sha1_base64="tMNdoICKW1uEI+zKiHnK2kLj0I0="></latexit>

H1 = 1 + |f7|R , H
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5 = 1 + |f31|R , H

(2)
5 = 1 + |f32|R , H

(3)
5 = 1 + |f33|R
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AdS3 x M7 flux vacuumasymp. flat spacetime
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• H-functions

Harmonic functions

Non-harmonic functions  (chosen to recover AdS3)
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H
(4)
5 , H

(5)
5 , H

(6)
5 , H

(7)
5

<latexit sha1_base64="tMNdoICKW1uEI+zKiHnK2kLj0I0="></latexit>

H1 = 1 + |f7|R , H
(1)
5 = 1 + |f31|R , H

(2)
5 = 1 + |f32|R , H

(3)
5 = 1 + |f33|R

<latexit sha1_base64="czOW3yqruIEUbHYAPzAtTrUO23Q=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdkeqx4MVjFfsB7VKyabYNzSZLklXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhQln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTscX8/89gNVmklxbyYJDWI8FCxiBBsr9d3yHeopNhwZrJR8RF7frXhVbw60SvycVCBHo+9+9QaSpDEVhnCsddf3EhNkWBlGOJ2WeqmmCSZjPKRdSwWOqQ6y+eFTdGqVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/rpia6CjImktRQQRaLopQjI9EsBTRgihLDJ5Zgopi9FZERVpgYm1XJhuAvv7xKWudVv1at3V5U6rU8jiIcwwmcgQ+XUIcbaEATCKTwDK/w5jw5L86787FoLTj5zBH8gfP5AwQNkqc=</latexit>

R ! 0
<latexit sha1_base64="XCP0mZt90LJ+VNBVzpMdw82gzRo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRKR6rLgxmUV+4AmlMl00g6dTMLMjRJD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNTjOt7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Grit++Z0jyWd5AlzI/IQPKQUwJG6tmHt9hTfDAEolT8gD0uQ8h6dsWpOlPgReIWpIIKNHr2l9ePaRoxCVQQrbuuk4CfEwWcCjYue6lmCaEjMmBdQyWJmPbz6fVjfGKUPg5jZUoCnqq/J3ISaZ1FgemMCAz1vDcR//O6KYSXfs5lkgKTdLYoTAWGGE+iwH2uGAWRGUKo4uZWTIdEEQomsLIJwZ1/eZG0zqpurVq7Oa/Ua0UcJXSEjtEpctEFqqNr1EBNRNEjekav6M16sl6sd+tj1rpkFTMH6A+szx9oXZUv</latexit>

R ! 1

AdS3 x M7 flux vacuumasymp. flat spacetime
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• H-functions

Harmonic functions

Non-harmonic functions  (chosen to recover AdS3)

KK-monopole functions  (not independent)

<latexit sha1_base64="s63FBRAobCQSM3s0ry/55toB2/I="></latexit>

!1 = �

⇣
H

(1)
KK

⌘0

H
(2)
KK H

(4)
5 H

(6)
5

, !3 = �

⇣
H

(3)
KK

⌘0

H
(4)
KK H

(4)
5 H

(5)
5

, !5 = �

⇣
H

(5)
KK

⌘0

H
(6)
KK H

(5)
5 H

(6)
5

!2 = �

⇣
H

(2)
KK

⌘0

H
(1)
KK H

(5)
5 H

(7)
5

, !4 = �

⇣
H

(4)
KK

⌘0

H
(3)
KK H

(6)
5 H

(7)
5

, !6 = �

⇣
H

(6)
KK

⌘0

H
(5)
KK H

(4)
5 H

(7)
5

<latexit sha1_base64="2jti+j2mV5EZ3cJrPCQqBf2dkgA="></latexit>

H
(4)
5 , H

(5)
5 , H

(6)
5 , H

(7)
5

<latexit sha1_base64="tMNdoICKW1uEI+zKiHnK2kLj0I0="></latexit>

H1 = 1 + |f7|R , H
(1)
5 = 1 + |f31|R , H

(2)
5 = 1 + |f32|R , H

(3)
5 = 1 + |f33|R

<latexit sha1_base64="czOW3yqruIEUbHYAPzAtTrUO23Q=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdkeqx4MVjFfsB7VKyabYNzSZLklXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhQln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTscX8/89gNVmklxbyYJDWI8FCxiBBsr9d3yHeopNhwZrJR8RF7frXhVbw60SvycVCBHo+9+9QaSpDEVhnCsddf3EhNkWBlGOJ2WeqmmCSZjPKRdSwWOqQ6y+eFTdGqVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/rpia6CjImktRQQRaLopQjI9EsBTRgihLDJ5Zgopi9FZERVpgYm1XJhuAvv7xKWudVv1at3V5U6rU8jiIcwwmcgQ+XUIcbaEATCKTwDK/w5jw5L86787FoLTj5zBH8gfP5AwQNkqc=</latexit>

R ! 0
<latexit sha1_base64="XCP0mZt90LJ+VNBVzpMdw82gzRo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRKR6rLgxmUV+4AmlMl00g6dTMLMjRJD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNTjOt7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Grit++Z0jyWd5AlzI/IQPKQUwJG6tmHt9hTfDAEolT8gD0uQ8h6dsWpOlPgReIWpIIKNHr2l9ePaRoxCVQQrbuuk4CfEwWcCjYue6lmCaEjMmBdQyWJmPbz6fVjfGKUPg5jZUoCnqq/J3ISaZ1FgemMCAz1vDcR//O6KYSXfs5lkgKTdLYoTAWGGE+iwH2uGAWRGUKo4uZWTIdEEQomsLIJwZ1/eZG0zqpurVq7Oa/Ua0UcJXSEjtEpctEFqqNr1EBNRNEjekav6M16sl6sd+tj1rpkFTMH6A+szx9oXZUv</latexit>

R ! 1

AdS3 x M7 flux vacuumasymp. flat spacetime



An example :   
<latexit sha1_base64="wyE65OKQDHekLwWnn0vAbAfaxH8="></latexit>

!a = !i ⌘ ! and f34 = f35 = f36 = f37 ⌘ f̃

Harmonic functions

Non-harmonic functions    (a choice)

KK-monopole functions  (not independent)

<latexit sha1_base64="K5oICrIT8PfRl99K7VR0BiK1KjE="></latexit>

H
(4)
5 = 2 c1 c3 c6 R� 3

2

⇣
1 + f̃ R

⌘
, H

(5)
5 = 2 c2 c3 c5 R� 3

2

⇣
1 + f̃ R

⌘

H
(6)
5 = 2 c1 c4 c5 R� 3

2

⇣
1 + f̃ R

⌘
, H

(7)
5 = 2 c2 c4 c6 R� 3

2

⇣
1 + f̃ R

⌘

<latexit sha1_base64="T9DpeclT7qZerTNcUmvtE8qsQqc="></latexit>

H
(a)
KK = ca R

� 1
2 e

1+4 f̃ R

4 f̃2 R2
, H

(i)
KK = ci R

� 1
2 e

1+4 f̃ R

4 f̃2 R2
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Note:  AdS3 recovered if  
<latexit sha1_base64="x0nMWqj2/V6r3GXmEwjCxtbYCsA="></latexit>

c1 · · · c6 =
1

8! f̃2

<latexit sha1_base64="tMNdoICKW1uEI+zKiHnK2kLj0I0="></latexit>

H1 = 1 + |f7|R , H
(1)
5 = 1 + |f31|R , H

(2)
5 = 1 + |f32|R , H

(3)
5 = 1 + |f33|R



<latexit sha1_base64="51G4WaS2nPabmZoXJseLwQO85CM=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEC2TXCHokysGECybySGBDZodZmDD7yEyvgWz4FS8eNMarP+LNv3GAPShYSSeVqu50d7mR4Aos69vIbGxube9kd3N7+weHR+ZxvqXCWFLWpKEIZccligkesCZwEKwTSUZ8V7C2O76b++0nJhUPg0eYRszxyTDgHqcEtNQ38z1gE5B+UrOLtXKxXi/P+mbBKlkL4HVip6SAUjT65ldvENLYZwFQQZTq2lYETkIkcCrYLNeLFYsIHZMh62oaEJ8pJ1ncPsPnWhlgL5S6AsAL9fdEQnylpr6rO30CI7XqzcX/vG4M3o2T8CCKgQV0uciLBYYQz4PAAy4ZBTHVhFDJ9a2YjogkFHRcOR2CvfryOmldluxKqfJwVajepnFk0Sk6QxfIRteoiu5RAzURRRP0jF7RmzEzXox342PZmjHSmRP0B8bnD4JJk3U=</latexit>

D1-D5-KK5
<latexit sha1_base64="6HiRa8kfFMnFuMXv2KekXSOXCRE=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRmR6rLoxmUF+4B2KJn0tg1NMkOSEcvQhRt/xY0LRdz6Ee78GzPtLLT1QOBwzr3cnBPGnGnjed/Oyura+sZmYau4vbO7t+8eHDZ1lCgKDRrxSLVDooEzCQ3DDId2rICIkEMrHF9nfuselGaRvDOTGAJBhpINGCXGSj231DXwYJRIQ0UkYCaNHQaamdOeW/Yq3gx4mfg5KaMc9Z771e1HNBEgDeVE647vxSZIiTKMcpgWu4mGmNAxGULHUkkE6CCdhZjiE6v08SBS9kmDZ+rvjZQIrScitJOCmJFe9DLxP6+TmMFlkDIZJwYknR8aJBybCGeN4D5TNjCfWEKoYvavmI6IIjSromhL8BcjL5PmWcWvVqq35+XaVV5HAZXQMTpFPrpANXSD6qiBKHpEz+gVvTlPzovz7nzMR1ecfOcI/YHz+QMAgZj7</latexit>

brane intersection

<latexit sha1_base64="igQk1bKUDm8V2uJPMZBMoahoP9E=">AAACBXicbVA9SwNBEN3zM8avU0stFoNgFe5EomXQxjKC+YAkhL3NXrJkb/fYnRPDkcbGv2JjoYit/8HOf+NecoUmPhh4vDfDzLwgFtyA5307S8srq2vrhY3i5tb2zq67t98wKtGU1akSSrcCYpjgktWBg2CtWDMSBYI1g9F15jfvmTZcyTsYx6wbkYHkIacErNRzjzrAHkBHaUDoaKBVIvvYKJFk7qTnlryyNwVeJH5OSihHred+dfqKJhGTQAUxpu17MXRTooFTwSbFTmJYbBeRAWtbKknETDedfjHBJ1bp41BpWxLwVP09kZLImHEU2M6IwNDMe5n4n9dOILzsplzGCTBJZ4vCRGBQOIsE97lmFMTYEkI1t7diOiSaULDBFW0I/vzLi6RxVvYr5crteal6lcdRQIfoGJ0iH12gKrpBNVRHFD2iZ/SK3pwn58V5dz5mrUtOPnOA/sD5/AHxQ5mD</latexit>

background solution

<latexit sha1_base64="hjVFfCBGkTA30kEb26z1GYSzDiI=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVYJQYaxg6VgQfUhNVDmu01p1nMi+AUWhH8DCr7AwgBArH8DG3+C2GaDlSJaOzjlX1/f4seAabPvbWlpeWV1bL2wUN7e2d3ZLe/stHSWKsiaNRKQ6PtFMcMmawEGwTqwYCX3B2v7oauK375jSPJK3kMbMC8lA8oBTAkbqlcr1XuaMsevzwUMvwzfYVXwwBKJUdI9dLgNIxyZlV+wp8CJxclJGORq90pfbj2gSMglUEK27jh2DlxEFnAo2LrqJZjGhIzJgXUMlCZn2sukxY3xslD4OImWeBDxVf09kJNQ6DX2TDAkM9bw3Ef/zugkEF17GZZwAk3S2KEgEhghPmsF9rhgFkRpCqOLmr5gOiSIUTH9FU4Izf/IiaZ1WnGqlen1Wrl3mdRTQITpCJ8hB56iG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6ZOUzB+gPrM8fababQg==</latexit>

H1

��
R!1

<latexit sha1_base64="2M0SLZGpLSU3A17vlyOLQY5Bikg="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!1

<latexit sha1_base64="roG/nH1Dxheaqm1rjGvXbOoSwIE="></latexit>

AdS3 ⇥M7 flux vacuum

<latexit sha1_base64="Y/7+wfO6JPq4Xuc9KpUnn37zGms=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq5ItAzaWEYwD0hCmJ3cJENmZ5aZu2IIKW38FRsLRWz9BDv/xtkkhSYeGDiccy537gljKSz6/re3tLyyurae2chubm3v7Ob29qtWJ4ZDhWupTT1kFqRQUEGBEuqxARaFEmrh4Dr1a/dgrNDqDocxtCLWU6IrOEMntXNHTYQHNNFIKAQTa+l01aNWyyQNjNu5vF/wJ6CLJJiRPJmh3M59NTuaJxEo5JJZ2wj8GFsjZlBwCeNsM7EQMz5gPWg4qlgEtjWaHDKmJ07p0K427imkE/X3xIhF1g6j0CUjhn0776Xif14jwe5ly90YJwiKTxd1E0lR07QV2hEGOMqhI4wb4f5KeZ8Zxl0pNutKCOZPXiTVs0JQLBRvz/Olq1kdGXJIjskpCcgFKZEbUiYVwskjeSav5M178l68d+9jGl3yZjMH5A+8zx+d4psB</latexit>

interpolating solution

<latexit sha1_base64="N6YqcHzo+IaqDFnGGnP0YNXE/ik="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!0

<latexit sha1_base64="Sv2aH/sDhasMj306SXz5B+zh6JM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi1WXRTZdV7AOaECbTSTp0MgkzE6XE7Nz4K25cKOLWX3Dn3zhts9DWAxcO59zLvff4CaNSWda3UVpaXlldK69XNja3tnfM3b2OjFOBSRvHLBY9H0nCKCdtRRUjvUQQFPmMdP3R1cTv3hEhacxv1TghboRCTgOKkdKSZx42vczOoePT8MHL4A10BA2HCgkR30Mr98yqVbOmgIvELkgVFGh55pcziHEaEa4wQ1L2bStRboaEopiRvOKkkiQIj1BI+ppyFBHpZtM/cnislQEMYqGLKzhVf09kKJJyHPm6M0JqKOe9ifif109VcOFmlCepIhzPFgUpgyqGk1DggAqCFRtrgrCg+laIh0ggrHR0FR2CPf/yIumc1ux6rX59Vm1cFnGUwQE4AifABuegAZqgBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH+mnmLo=</latexit>

H1

��
R!0

<latexit sha1_base64="PO08DG+/NO4Waew/b9mjaPDWUXI=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDYGHZFomXQxjKCeUASwuzkbjJkZneZuSuGJX9g46/YWChia2vn3zh5FJp4YOBwzr1z7z1+LIVB1/12MkvLK6tr2fXcxubW9k5+d69mokRzqPJIRrrhMwNShFBFgRIasQamfAl1f3A99uv3oI2IwjscxtBWrBeKQHCGVurkj1sID6hVysxQxRihdaQcngaSITUx44BCwaiTL7hFdwK6SLwZKZAZKp38V6sb8URBiFwyY5qeG2M7ZdoOkDDKtRID9vcB60HT0pApMO10cs+IHlmlS4NI2xcinai/O1KmjF3Xt5WKYd/Me2PxP6+ZYHDZTkUYJwghnw4KEkkxouNwaFdo4CiHljCuhd2V8j7TjKONMGdD8OZPXiS1s6JXKpZuzwvlq1kcWXJADskJ8cgFKZMbUiFVwskjeSav5M15cl6cd+djWppxZj375A+czx/oYJ3Y</latexit>

asymptotically-flat spacetime

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="1V801lOSoGNE6ESeibYaGyyHK8w="></latexit>

H
(1,2,3)
5

���
R!0

<latexit sha1_base64="CwD09aLTzHy9ECSyMVXVNBKk6wk="></latexit>

H1

���
R!0

<latexit sha1_base64="czOW3yqruIEUbHYAPzAtTrUO23Q=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdkeqx4MVjFfsB7VKyabYNzSZLklXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhQln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTscX8/89gNVmklxbyYJDWI8FCxiBBsr9d3yHeopNhwZrJR8RF7frXhVbw60SvycVCBHo+9+9QaSpDEVhnCsddf3EhNkWBlGOJ2WeqmmCSZjPKRdSwWOqQ6y+eFTdGqVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/rpia6CjImktRQQRaLopQjI9EsBTRgihLDJ5Zgopi9FZERVpgYm1XJhuAvv7xKWudVv1at3V5U6rU8jiIcwwmcgQ+XUIcbaEATCKTwDK/w5jw5L86787FoLTj5zBH8gfP5AwQNkqc=</latexit>

R ! 0
<latexit sha1_base64="XCP0mZt90LJ+VNBVzpMdw82gzRo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRKR6rLgxmUV+4AmlMl00g6dTMLMjRJD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNTjOt7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Grit++Z0jyWd5AlzI/IQPKQUwJG6tmHt9hTfDAEolT8gD0uQ8h6dsWpOlPgReIWpIIKNHr2l9ePaRoxCVQQrbuuk4CfEwWcCjYue6lmCaEjMmBdQyWJmPbz6fVjfGKUPg5jZUoCnqq/J3ISaZ1FgemMCAz1vDcR//O6KYSXfs5lkgKTdLYoTAWGGE+iwH2uGAWRGUKo4uZWTIdEEQomsLIJwZ1/eZG0zqpurVq7Oa/Ua0UcJXSEjtEpctEFqqNr1EBNRNEjekav6M16sl6sd+tj1rpkFTMH6A+szx9oXZUv</latexit>

R ! 1

asymp. flat spacetime
Summary
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AdS3 x M7 flux vacuum



<latexit sha1_base64="51G4WaS2nPabmZoXJseLwQO85CM=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEC2TXCHokysGECybySGBDZodZmDD7yEyvgWz4FS8eNMarP+LNv3GAPShYSSeVqu50d7mR4Aos69vIbGxube9kd3N7+weHR+ZxvqXCWFLWpKEIZccligkesCZwEKwTSUZ8V7C2O76b++0nJhUPg0eYRszxyTDgHqcEtNQ38z1gE5B+UrOLtXKxXi/P+mbBKlkL4HVip6SAUjT65ldvENLYZwFQQZTq2lYETkIkcCrYLNeLFYsIHZMh62oaEJ8pJ1ncPsPnWhlgL5S6AsAL9fdEQnylpr6rO30CI7XqzcX/vG4M3o2T8CCKgQV0uciLBYYQz4PAAy4ZBTHVhFDJ9a2YjogkFHRcOR2CvfryOmldluxKqfJwVajepnFk0Sk6QxfIRteoiu5RAzURRRP0jF7RmzEzXox342PZmjHSmRP0B8bnD4JJk3U=</latexit>

D1-D5-KK5
<latexit sha1_base64="6HiRa8kfFMnFuMXv2KekXSOXCRE=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRmR6rLoxmUF+4B2KJn0tg1NMkOSEcvQhRt/xY0LRdz6Ee78GzPtLLT1QOBwzr3cnBPGnGnjed/Oyura+sZmYau4vbO7t+8eHDZ1lCgKDRrxSLVDooEzCQ3DDId2rICIkEMrHF9nfuselGaRvDOTGAJBhpINGCXGSj231DXwYJRIQ0UkYCaNHQaamdOeW/Yq3gx4mfg5KaMc9Z771e1HNBEgDeVE647vxSZIiTKMcpgWu4mGmNAxGULHUkkE6CCdhZjiE6v08SBS9kmDZ+rvjZQIrScitJOCmJFe9DLxP6+TmMFlkDIZJwYknR8aJBybCGeN4D5TNjCfWEKoYvavmI6IIjSromhL8BcjL5PmWcWvVqq35+XaVV5HAZXQMTpFPrpANXSD6qiBKHpEz+gVvTlPzovz7nzMR1ecfOcI/YHz+QMAgZj7</latexit>

brane intersection

<latexit sha1_base64="igQk1bKUDm8V2uJPMZBMoahoP9E=">AAACBXicbVA9SwNBEN3zM8avU0stFoNgFe5EomXQxjKC+YAkhL3NXrJkb/fYnRPDkcbGv2JjoYit/8HOf+NecoUmPhh4vDfDzLwgFtyA5307S8srq2vrhY3i5tb2zq67t98wKtGU1akSSrcCYpjgktWBg2CtWDMSBYI1g9F15jfvmTZcyTsYx6wbkYHkIacErNRzjzrAHkBHaUDoaKBVIvvYKJFk7qTnlryyNwVeJH5OSihHred+dfqKJhGTQAUxpu17MXRTooFTwSbFTmJYbBeRAWtbKknETDedfjHBJ1bp41BpWxLwVP09kZLImHEU2M6IwNDMe5n4n9dOILzsplzGCTBJZ4vCRGBQOIsE97lmFMTYEkI1t7diOiSaULDBFW0I/vzLi6RxVvYr5crteal6lcdRQIfoGJ0iH12gKrpBNVRHFD2iZ/SK3pwn58V5dz5mrUtOPnOA/sD5/AHxQ5mD</latexit>

background solution

<latexit sha1_base64="hjVFfCBGkTA30kEb26z1GYSzDiI=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVYJQYaxg6VgQfUhNVDmu01p1nMi+AUWhH8DCr7AwgBArH8DG3+C2GaDlSJaOzjlX1/f4seAabPvbWlpeWV1bL2wUN7e2d3ZLe/stHSWKsiaNRKQ6PtFMcMmawEGwTqwYCX3B2v7oauK375jSPJK3kMbMC8lA8oBTAkbqlcr1XuaMsevzwUMvwzfYVXwwBKJUdI9dLgNIxyZlV+wp8CJxclJGORq90pfbj2gSMglUEK27jh2DlxEFnAo2LrqJZjGhIzJgXUMlCZn2sukxY3xslD4OImWeBDxVf09kJNQ6DX2TDAkM9bw3Ef/zugkEF17GZZwAk3S2KEgEhghPmsF9rhgFkRpCqOLmr5gOiSIUTH9FU4Izf/IiaZ1WnGqlen1Wrl3mdRTQITpCJ8hB56iG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6ZOUzB+gPrM8fababQg==</latexit>

H1

��
R!1

<latexit sha1_base64="2M0SLZGpLSU3A17vlyOLQY5Bikg="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!1

<latexit sha1_base64="roG/nH1Dxheaqm1rjGvXbOoSwIE="></latexit>

AdS3 ⇥M7 flux vacuum

<latexit sha1_base64="Y/7+wfO6JPq4Xuc9KpUnn37zGms=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq5ItAzaWEYwD0hCmJ3cJENmZ5aZu2IIKW38FRsLRWz9BDv/xtkkhSYeGDiccy537gljKSz6/re3tLyyurae2chubm3v7Ob29qtWJ4ZDhWupTT1kFqRQUEGBEuqxARaFEmrh4Dr1a/dgrNDqDocxtCLWU6IrOEMntXNHTYQHNNFIKAQTa+l01aNWyyQNjNu5vF/wJ6CLJJiRPJmh3M59NTuaJxEo5JJZ2wj8GFsjZlBwCeNsM7EQMz5gPWg4qlgEtjWaHDKmJ07p0K427imkE/X3xIhF1g6j0CUjhn0776Xif14jwe5ly90YJwiKTxd1E0lR07QV2hEGOMqhI4wb4f5KeZ8Zxl0pNutKCOZPXiTVs0JQLBRvz/Olq1kdGXJIjskpCcgFKZEbUiYVwskjeSav5M178l68d+9jGl3yZjMH5A+8zx+d4psB</latexit>

interpolating solution

<latexit sha1_base64="N6YqcHzo+IaqDFnGGnP0YNXE/ik="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!0

<latexit sha1_base64="Sv2aH/sDhasMj306SXz5B+zh6JM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi1WXRTZdV7AOaECbTSTp0MgkzE6XE7Nz4K25cKOLWX3Dn3zhts9DWAxcO59zLvff4CaNSWda3UVpaXlldK69XNja3tnfM3b2OjFOBSRvHLBY9H0nCKCdtRRUjvUQQFPmMdP3R1cTv3hEhacxv1TghboRCTgOKkdKSZx42vczOoePT8MHL4A10BA2HCgkR30Mr98yqVbOmgIvELkgVFGh55pcziHEaEa4wQ1L2bStRboaEopiRvOKkkiQIj1BI+ppyFBHpZtM/cnislQEMYqGLKzhVf09kKJJyHPm6M0JqKOe9ifif109VcOFmlCepIhzPFgUpgyqGk1DggAqCFRtrgrCg+laIh0ggrHR0FR2CPf/yIumc1ux6rX59Vm1cFnGUwQE4AifABuegAZqgBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH+mnmLo=</latexit>

H1

��
R!0

<latexit sha1_base64="PO08DG+/NO4Waew/b9mjaPDWUXI=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDYGHZFomXQxjKCeUASwuzkbjJkZneZuSuGJX9g46/YWChia2vn3zh5FJp4YOBwzr1z7z1+LIVB1/12MkvLK6tr2fXcxubW9k5+d69mokRzqPJIRrrhMwNShFBFgRIasQamfAl1f3A99uv3oI2IwjscxtBWrBeKQHCGVurkj1sID6hVysxQxRihdaQcngaSITUx44BCwaiTL7hFdwK6SLwZKZAZKp38V6sb8URBiFwyY5qeG2M7ZdoOkDDKtRID9vcB60HT0pApMO10cs+IHlmlS4NI2xcinai/O1KmjF3Xt5WKYd/Me2PxP6+ZYHDZTkUYJwghnw4KEkkxouNwaFdo4CiHljCuhd2V8j7TjKONMGdD8OZPXiS1s6JXKpZuzwvlq1kcWXJADskJ8cgFKZMbUiFVwskjeSav5M15cl6cd+djWppxZj375A+czx/oYJ3Y</latexit>

asymptotically-flat spacetime

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="1V801lOSoGNE6ESeibYaGyyHK8w="></latexit>

H
(1,2,3)
5

���
R!0

<latexit sha1_base64="CwD09aLTzHy9ECSyMVXVNBKk6wk="></latexit>

H1

���
R!0
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<latexit sha1_base64="czOW3yqruIEUbHYAPzAtTrUO23Q=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdkeqx4MVjFfsB7VKyabYNzSZLklXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhQln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTscX8/89gNVmklxbyYJDWI8FCxiBBsr9d3yHeopNhwZrJR8RF7frXhVbw60SvycVCBHo+9+9QaSpDEVhnCsddf3EhNkWBlGOJ2WeqmmCSZjPKRdSwWOqQ6y+eFTdGqVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/rpia6CjImktRQQRaLopQjI9EsBTRgihLDJ5Zgopi9FZERVpgYm1XJhuAvv7xKWudVv1at3V5U6rU8jiIcwwmcgQ+XUIcbaEATCKTwDK/w5jw5L86787FoLTj5zBH8gfP5AwQNkqc=</latexit>

R ! 0
<latexit sha1_base64="XCP0mZt90LJ+VNBVzpMdw82gzRo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRKR6rLgxmUV+4AmlMl00g6dTMLMjRJD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNTjOt7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Grit++Z0jyWd5AlzI/IQPKQUwJG6tmHt9hTfDAEolT8gD0uQ8h6dsWpOlPgReIWpIIKNHr2l9ePaRoxCVQQrbuuk4CfEwWcCjYue6lmCaEjMmBdQyWJmPbz6fVjfGKUPg5jZUoCnqq/J3ISaZ1FgemMCAz1vDcR//O6KYSXfs5lkgKTdLYoTAWGGE+iwH2uGAWRGUKo4uZWTIdEEQomsLIJwZ1/eZG0zqpurVq7Oa/Ua0UcJXSEjtEpctEFqqNr1EBNRNEjekav6M16sl6sd+tj1rpkFTMH6A+szx9oXZUv</latexit>

R ! 1

asymp. flat spacetime AdS3 x M7 flux vacuum



<latexit sha1_base64="51G4WaS2nPabmZoXJseLwQO85CM=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEC2TXCHokysGECybySGBDZodZmDD7yEyvgWz4FS8eNMarP+LNv3GAPShYSSeVqu50d7mR4Aos69vIbGxube9kd3N7+weHR+ZxvqXCWFLWpKEIZccligkesCZwEKwTSUZ8V7C2O76b++0nJhUPg0eYRszxyTDgHqcEtNQ38z1gE5B+UrOLtXKxXi/P+mbBKlkL4HVip6SAUjT65ldvENLYZwFQQZTq2lYETkIkcCrYLNeLFYsIHZMh62oaEJ8pJ1ncPsPnWhlgL5S6AsAL9fdEQnylpr6rO30CI7XqzcX/vG4M3o2T8CCKgQV0uciLBYYQz4PAAy4ZBTHVhFDJ9a2YjogkFHRcOR2CvfryOmldluxKqfJwVajepnFk0Sk6QxfIRteoiu5RAzURRRP0jF7RmzEzXox342PZmjHSmRP0B8bnD4JJk3U=</latexit>

D1-D5-KK5
<latexit sha1_base64="6HiRa8kfFMnFuMXv2KekXSOXCRE=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRmR6rLoxmUF+4B2KJn0tg1NMkOSEcvQhRt/xY0LRdz6Ee78GzPtLLT1QOBwzr3cnBPGnGnjed/Oyura+sZmYau4vbO7t+8eHDZ1lCgKDRrxSLVDooEzCQ3DDId2rICIkEMrHF9nfuselGaRvDOTGAJBhpINGCXGSj231DXwYJRIQ0UkYCaNHQaamdOeW/Yq3gx4mfg5KaMc9Z771e1HNBEgDeVE647vxSZIiTKMcpgWu4mGmNAxGULHUkkE6CCdhZjiE6v08SBS9kmDZ+rvjZQIrScitJOCmJFe9DLxP6+TmMFlkDIZJwYknR8aJBybCGeN4D5TNjCfWEKoYvavmI6IIjSromhL8BcjL5PmWcWvVqq35+XaVV5HAZXQMTpFPrpANXSD6qiBKHpEz+gVvTlPzovz7nzMR1ecfOcI/YHz+QMAgZj7</latexit>

brane intersection

<latexit sha1_base64="igQk1bKUDm8V2uJPMZBMoahoP9E=">AAACBXicbVA9SwNBEN3zM8avU0stFoNgFe5EomXQxjKC+YAkhL3NXrJkb/fYnRPDkcbGv2JjoYit/8HOf+NecoUmPhh4vDfDzLwgFtyA5307S8srq2vrhY3i5tb2zq67t98wKtGU1akSSrcCYpjgktWBg2CtWDMSBYI1g9F15jfvmTZcyTsYx6wbkYHkIacErNRzjzrAHkBHaUDoaKBVIvvYKJFk7qTnlryyNwVeJH5OSihHred+dfqKJhGTQAUxpu17MXRTooFTwSbFTmJYbBeRAWtbKknETDedfjHBJ1bp41BpWxLwVP09kZLImHEU2M6IwNDMe5n4n9dOILzsplzGCTBJZ4vCRGBQOIsE97lmFMTYEkI1t7diOiSaULDBFW0I/vzLi6RxVvYr5crteal6lcdRQIfoGJ0iH12gKrpBNVRHFD2iZ/SK3pwn58V5dz5mrUtOPnOA/sD5/AHxQ5mD</latexit>

background solution

<latexit sha1_base64="hjVFfCBGkTA30kEb26z1GYSzDiI=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVYJQYaxg6VgQfUhNVDmu01p1nMi+AUWhH8DCr7AwgBArH8DG3+C2GaDlSJaOzjlX1/f4seAabPvbWlpeWV1bL2wUN7e2d3ZLe/stHSWKsiaNRKQ6PtFMcMmawEGwTqwYCX3B2v7oauK375jSPJK3kMbMC8lA8oBTAkbqlcr1XuaMsevzwUMvwzfYVXwwBKJUdI9dLgNIxyZlV+wp8CJxclJGORq90pfbj2gSMglUEK27jh2DlxEFnAo2LrqJZjGhIzJgXUMlCZn2sukxY3xslD4OImWeBDxVf09kJNQ6DX2TDAkM9bw3Ef/zugkEF17GZZwAk3S2KEgEhghPmsF9rhgFkRpCqOLmr5gOiSIUTH9FU4Izf/IiaZ1WnGqlen1Wrl3mdRTQITpCJ8hB56iG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6ZOUzB+gPrM8fababQg==</latexit>

H1

��
R!1

<latexit sha1_base64="2M0SLZGpLSU3A17vlyOLQY5Bikg="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!1

<latexit sha1_base64="roG/nH1Dxheaqm1rjGvXbOoSwIE="></latexit>

AdS3 ⇥M7 flux vacuum

<latexit sha1_base64="Y/7+wfO6JPq4Xuc9KpUnn37zGms=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq5ItAzaWEYwD0hCmJ3cJENmZ5aZu2IIKW38FRsLRWz9BDv/xtkkhSYeGDiccy537gljKSz6/re3tLyyurae2chubm3v7Ob29qtWJ4ZDhWupTT1kFqRQUEGBEuqxARaFEmrh4Dr1a/dgrNDqDocxtCLWU6IrOEMntXNHTYQHNNFIKAQTa+l01aNWyyQNjNu5vF/wJ6CLJJiRPJmh3M59NTuaJxEo5JJZ2wj8GFsjZlBwCeNsM7EQMz5gPWg4qlgEtjWaHDKmJ07p0K427imkE/X3xIhF1g6j0CUjhn0776Xif14jwe5ly90YJwiKTxd1E0lR07QV2hEGOMqhI4wb4f5KeZ8Zxl0pNutKCOZPXiTVs0JQLBRvz/Olq1kdGXJIjskpCcgFKZEbUiYVwskjeSav5M178l68d+9jGl3yZjMH5A+8zx+d4psB</latexit>

interpolating solution

<latexit sha1_base64="N6YqcHzo+IaqDFnGGnP0YNXE/ik="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!0

<latexit sha1_base64="Sv2aH/sDhasMj306SXz5B+zh6JM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi1WXRTZdV7AOaECbTSTp0MgkzE6XE7Nz4K25cKOLWX3Dn3zhts9DWAxcO59zLvff4CaNSWda3UVpaXlldK69XNja3tnfM3b2OjFOBSRvHLBY9H0nCKCdtRRUjvUQQFPmMdP3R1cTv3hEhacxv1TghboRCTgOKkdKSZx42vczOoePT8MHL4A10BA2HCgkR30Mr98yqVbOmgIvELkgVFGh55pcziHEaEa4wQ1L2bStRboaEopiRvOKkkiQIj1BI+ppyFBHpZtM/cnislQEMYqGLKzhVf09kKJJyHPm6M0JqKOe9ifif109VcOFmlCepIhzPFgUpgyqGk1DggAqCFRtrgrCg+laIh0ggrHR0FR2CPf/yIumc1ux6rX59Vm1cFnGUwQE4AifABuegAZqgBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH+mnmLo=</latexit>

H1

��
R!0

<latexit sha1_base64="PO08DG+/NO4Waew/b9mjaPDWUXI=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDYGHZFomXQxjKCeUASwuzkbjJkZneZuSuGJX9g46/YWChia2vn3zh5FJp4YOBwzr1z7z1+LIVB1/12MkvLK6tr2fXcxubW9k5+d69mokRzqPJIRrrhMwNShFBFgRIasQamfAl1f3A99uv3oI2IwjscxtBWrBeKQHCGVurkj1sID6hVysxQxRihdaQcngaSITUx44BCwaiTL7hFdwK6SLwZKZAZKp38V6sb8URBiFwyY5qeG2M7ZdoOkDDKtRID9vcB60HT0pApMO10cs+IHlmlS4NI2xcinai/O1KmjF3Xt5WKYd/Me2PxP6+ZYHDZTkUYJwghnw4KEkkxouNwaFdo4CiHljCuhd2V8j7TjKONMGdD8OZPXiS1s6JXKpZuzwvlq1kcWXJADskJ8cgFKZMbUiFVwskjeSav5M15cl6cd+djWppxZj375A+czx/oYJ3Y</latexit>

asymptotically-flat spacetime

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="1V801lOSoGNE6ESeibYaGyyHK8w="></latexit>

H
(1,2,3)
5

���
R!0

<latexit sha1_base64="CwD09aLTzHy9ECSyMVXVNBKk6wk="></latexit>

H1

���
R!0
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<latexit sha1_base64="czOW3yqruIEUbHYAPzAtTrUO23Q=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdkeqx4MVjFfsB7VKyabYNzSZLklXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhQln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTscX8/89gNVmklxbyYJDWI8FCxiBBsr9d3yHeopNhwZrJR8RF7frXhVbw60SvycVCBHo+9+9QaSpDEVhnCsddf3EhNkWBlGOJ2WeqmmCSZjPKRdSwWOqQ6y+eFTdGqVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/rpia6CjImktRQQRaLopQjI9EsBTRgihLDJ5Zgopi9FZERVpgYm1XJhuAvv7xKWudVv1at3V5U6rU8jiIcwwmcgQ+XUIcbaEATCKTwDK/w5jw5L86787FoLTj5zBH8gfP5AwQNkqc=</latexit>

R ! 0
<latexit sha1_base64="XCP0mZt90LJ+VNBVzpMdw82gzRo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRKR6rLgxmUV+4AmlMl00g6dTMLMjRJD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNTjOt7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Grit++Z0jyWd5AlzI/IQPKQUwJG6tmHt9hTfDAEolT8gD0uQ8h6dsWpOlPgReIWpIIKNHr2l9ePaRoxCVQQrbuuk4CfEwWcCjYue6lmCaEjMmBdQyWJmPbz6fVjfGKUPg5jZUoCnqq/J3ISaZ1FgemMCAz1vDcR//O6KYSXfs5lkgKTdLYoTAWGGE+iwH2uGAWRGUKo4uZWTIdEEQomsLIJwZ1/eZG0zqpurVq7Oa/Ua0UcJXSEjtEpctEFqqNr1EBNRNEjekav6M16sl6sd+tj1rpkFTMH6A+szx9oXZUv</latexit>

R ! 1

asymp. flat spacetime AdS3 x M7 flux vacuum



<latexit sha1_base64="51G4WaS2nPabmZoXJseLwQO85CM=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEC2TXCHokysGECybySGBDZodZmDD7yEyvgWz4FS8eNMarP+LNv3GAPShYSSeVqu50d7mR4Aos69vIbGxube9kd3N7+weHR+ZxvqXCWFLWpKEIZccligkesCZwEKwTSUZ8V7C2O76b++0nJhUPg0eYRszxyTDgHqcEtNQ38z1gE5B+UrOLtXKxXi/P+mbBKlkL4HVip6SAUjT65ldvENLYZwFQQZTq2lYETkIkcCrYLNeLFYsIHZMh62oaEJ8pJ1ncPsPnWhlgL5S6AsAL9fdEQnylpr6rO30CI7XqzcX/vG4M3o2T8CCKgQV0uciLBYYQz4PAAy4ZBTHVhFDJ9a2YjogkFHRcOR2CvfryOmldluxKqfJwVajepnFk0Sk6QxfIRteoiu5RAzURRRP0jF7RmzEzXox342PZmjHSmRP0B8bnD4JJk3U=</latexit>

D1-D5-KK5
<latexit sha1_base64="6HiRa8kfFMnFuMXv2KekXSOXCRE=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRmR6rLoxmUF+4B2KJn0tg1NMkOSEcvQhRt/xY0LRdz6Ee78GzPtLLT1QOBwzr3cnBPGnGnjed/Oyura+sZmYau4vbO7t+8eHDZ1lCgKDRrxSLVDooEzCQ3DDId2rICIkEMrHF9nfuselGaRvDOTGAJBhpINGCXGSj231DXwYJRIQ0UkYCaNHQaamdOeW/Yq3gx4mfg5KaMc9Z771e1HNBEgDeVE647vxSZIiTKMcpgWu4mGmNAxGULHUkkE6CCdhZjiE6v08SBS9kmDZ+rvjZQIrScitJOCmJFe9DLxP6+TmMFlkDIZJwYknR8aJBybCGeN4D5TNjCfWEKoYvavmI6IIjSromhL8BcjL5PmWcWvVqq35+XaVV5HAZXQMTpFPrpANXSD6qiBKHpEz+gVvTlPzovz7nzMR1ecfOcI/YHz+QMAgZj7</latexit>

brane intersection

<latexit sha1_base64="igQk1bKUDm8V2uJPMZBMoahoP9E=">AAACBXicbVA9SwNBEN3zM8avU0stFoNgFe5EomXQxjKC+YAkhL3NXrJkb/fYnRPDkcbGv2JjoYit/8HOf+NecoUmPhh4vDfDzLwgFtyA5307S8srq2vrhY3i5tb2zq67t98wKtGU1akSSrcCYpjgktWBg2CtWDMSBYI1g9F15jfvmTZcyTsYx6wbkYHkIacErNRzjzrAHkBHaUDoaKBVIvvYKJFk7qTnlryyNwVeJH5OSihHred+dfqKJhGTQAUxpu17MXRTooFTwSbFTmJYbBeRAWtbKknETDedfjHBJ1bp41BpWxLwVP09kZLImHEU2M6IwNDMe5n4n9dOILzsplzGCTBJZ4vCRGBQOIsE97lmFMTYEkI1t7diOiSaULDBFW0I/vzLi6RxVvYr5crteal6lcdRQIfoGJ0iH12gKrpBNVRHFD2iZ/SK3pwn58V5dz5mrUtOPnOA/sD5/AHxQ5mD</latexit>

background solution

<latexit sha1_base64="hjVFfCBGkTA30kEb26z1GYSzDiI=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVYJQYaxg6VgQfUhNVDmu01p1nMi+AUWhH8DCr7AwgBArH8DG3+C2GaDlSJaOzjlX1/f4seAabPvbWlpeWV1bL2wUN7e2d3ZLe/stHSWKsiaNRKQ6PtFMcMmawEGwTqwYCX3B2v7oauK375jSPJK3kMbMC8lA8oBTAkbqlcr1XuaMsevzwUMvwzfYVXwwBKJUdI9dLgNIxyZlV+wp8CJxclJGORq90pfbj2gSMglUEK27jh2DlxEFnAo2LrqJZjGhIzJgXUMlCZn2sukxY3xslD4OImWeBDxVf09kJNQ6DX2TDAkM9bw3Ef/zugkEF17GZZwAk3S2KEgEhghPmsF9rhgFkRpCqOLmr5gOiSIUTH9FU4Izf/IiaZ1WnGqlen1Wrl3mdRTQITpCJ8hB56iG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6ZOUzB+gPrM8fababQg==</latexit>

H1

��
R!1

<latexit sha1_base64="2M0SLZGpLSU3A17vlyOLQY5Bikg="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!1

<latexit sha1_base64="roG/nH1Dxheaqm1rjGvXbOoSwIE="></latexit>

AdS3 ⇥M7 flux vacuum

<latexit sha1_base64="Y/7+wfO6JPq4Xuc9KpUnn37zGms=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq5ItAzaWEYwD0hCmJ3cJENmZ5aZu2IIKW38FRsLRWz9BDv/xtkkhSYeGDiccy537gljKSz6/re3tLyyurae2chubm3v7Ob29qtWJ4ZDhWupTT1kFqRQUEGBEuqxARaFEmrh4Dr1a/dgrNDqDocxtCLWU6IrOEMntXNHTYQHNNFIKAQTa+l01aNWyyQNjNu5vF/wJ6CLJJiRPJmh3M59NTuaJxEo5JJZ2wj8GFsjZlBwCeNsM7EQMz5gPWg4qlgEtjWaHDKmJ07p0K427imkE/X3xIhF1g6j0CUjhn0776Xif14jwe5ly90YJwiKTxd1E0lR07QV2hEGOMqhI4wb4f5KeZ8Zxl0pNutKCOZPXiTVs0JQLBRvz/Olq1kdGXJIjskpCcgFKZEbUiYVwskjeSav5M178l68d+9jGl3yZjMH5A+8zx+d4psB</latexit>

interpolating solution

<latexit sha1_base64="N6YqcHzo+IaqDFnGGnP0YNXE/ik="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!0

<latexit sha1_base64="Sv2aH/sDhasMj306SXz5B+zh6JM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi1WXRTZdV7AOaECbTSTp0MgkzE6XE7Nz4K25cKOLWX3Dn3zhts9DWAxcO59zLvff4CaNSWda3UVpaXlldK69XNja3tnfM3b2OjFOBSRvHLBY9H0nCKCdtRRUjvUQQFPmMdP3R1cTv3hEhacxv1TghboRCTgOKkdKSZx42vczOoePT8MHL4A10BA2HCgkR30Mr98yqVbOmgIvELkgVFGh55pcziHEaEa4wQ1L2bStRboaEopiRvOKkkiQIj1BI+ppyFBHpZtM/cnislQEMYqGLKzhVf09kKJJyHPm6M0JqKOe9ifif109VcOFmlCepIhzPFgUpgyqGk1DggAqCFRtrgrCg+laIh0ggrHR0FR2CPf/yIumc1ux6rX59Vm1cFnGUwQE4AifABuegAZqgBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH+mnmLo=</latexit>

H1

��
R!0

<latexit sha1_base64="PO08DG+/NO4Waew/b9mjaPDWUXI=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDYGHZFomXQxjKCeUASwuzkbjJkZneZuSuGJX9g46/YWChia2vn3zh5FJp4YOBwzr1z7z1+LIVB1/12MkvLK6tr2fXcxubW9k5+d69mokRzqPJIRrrhMwNShFBFgRIasQamfAl1f3A99uv3oI2IwjscxtBWrBeKQHCGVurkj1sID6hVysxQxRihdaQcngaSITUx44BCwaiTL7hFdwK6SLwZKZAZKp38V6sb8URBiFwyY5qeG2M7ZdoOkDDKtRID9vcB60HT0pApMO10cs+IHlmlS4NI2xcinai/O1KmjF3Xt5WKYd/Me2PxP6+ZYHDZTkUYJwghnw4KEkkxouNwaFdo4CiHljCuhd2V8j7TjKONMGdD8OZPXiS1s6JXKpZuzwvlq1kcWXJADskJ8cgFKZMbUiFVwskjeSav5M15cl6cd+djWppxZj375A+czx/oYJ3Y</latexit>

asymptotically-flat spacetime

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="1V801lOSoGNE6ESeibYaGyyHK8w="></latexit>

H
(1,2,3)
5

���
R!0

<latexit sha1_base64="CwD09aLTzHy9ECSyMVXVNBKk6wk="></latexit>

H1

���
R!0

Summary
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<latexit sha1_base64="51G4WaS2nPabmZoXJseLwQO85CM=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEC2TXCHokysGECybySGBDZodZmDD7yEyvgWz4FS8eNMarP+LNv3GAPShYSSeVqu50d7mR4Aos69vIbGxube9kd3N7+weHR+ZxvqXCWFLWpKEIZccligkesCZwEKwTSUZ8V7C2O76b++0nJhUPg0eYRszxyTDgHqcEtNQ38z1gE5B+UrOLtXKxXi/P+mbBKlkL4HVip6SAUjT65ldvENLYZwFQQZTq2lYETkIkcCrYLNeLFYsIHZMh62oaEJ8pJ1ncPsPnWhlgL5S6AsAL9fdEQnylpr6rO30CI7XqzcX/vG4M3o2T8CCKgQV0uciLBYYQz4PAAy4ZBTHVhFDJ9a2YjogkFHRcOR2CvfryOmldluxKqfJwVajepnFk0Sk6QxfIRteoiu5RAzURRRP0jF7RmzEzXox342PZmjHSmRP0B8bnD4JJk3U=</latexit>

D1-D5-KK5
<latexit sha1_base64="6HiRa8kfFMnFuMXv2KekXSOXCRE=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRmR6rLoxmUF+4B2KJn0tg1NMkOSEcvQhRt/xY0LRdz6Ee78GzPtLLT1QOBwzr3cnBPGnGnjed/Oyura+sZmYau4vbO7t+8eHDZ1lCgKDRrxSLVDooEzCQ3DDId2rICIkEMrHF9nfuselGaRvDOTGAJBhpINGCXGSj231DXwYJRIQ0UkYCaNHQaamdOeW/Yq3gx4mfg5KaMc9Z771e1HNBEgDeVE647vxSZIiTKMcpgWu4mGmNAxGULHUkkE6CCdhZjiE6v08SBS9kmDZ+rvjZQIrScitJOCmJFe9DLxP6+TmMFlkDIZJwYknR8aJBybCGeN4D5TNjCfWEKoYvavmI6IIjSromhL8BcjL5PmWcWvVqq35+XaVV5HAZXQMTpFPrpANXSD6qiBKHpEz+gVvTlPzovz7nzMR1ecfOcI/YHz+QMAgZj7</latexit>

brane intersection

<latexit sha1_base64="igQk1bKUDm8V2uJPMZBMoahoP9E=">AAACBXicbVA9SwNBEN3zM8avU0stFoNgFe5EomXQxjKC+YAkhL3NXrJkb/fYnRPDkcbGv2JjoYit/8HOf+NecoUmPhh4vDfDzLwgFtyA5307S8srq2vrhY3i5tb2zq67t98wKtGU1akSSrcCYpjgktWBg2CtWDMSBYI1g9F15jfvmTZcyTsYx6wbkYHkIacErNRzjzrAHkBHaUDoaKBVIvvYKJFk7qTnlryyNwVeJH5OSihHred+dfqKJhGTQAUxpu17MXRTooFTwSbFTmJYbBeRAWtbKknETDedfjHBJ1bp41BpWxLwVP09kZLImHEU2M6IwNDMe5n4n9dOILzsplzGCTBJZ4vCRGBQOIsE97lmFMTYEkI1t7diOiSaULDBFW0I/vzLi6RxVvYr5crteal6lcdRQIfoGJ0iH12gKrpBNVRHFD2iZ/SK3pwn58V5dz5mrUtOPnOA/sD5/AHxQ5mD</latexit>

background solution

<latexit sha1_base64="hjVFfCBGkTA30kEb26z1GYSzDiI=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVYJQYaxg6VgQfUhNVDmu01p1nMi+AUWhH8DCr7AwgBArH8DG3+C2GaDlSJaOzjlX1/f4seAabPvbWlpeWV1bL2wUN7e2d3ZLe/stHSWKsiaNRKQ6PtFMcMmawEGwTqwYCX3B2v7oauK375jSPJK3kMbMC8lA8oBTAkbqlcr1XuaMsevzwUMvwzfYVXwwBKJUdI9dLgNIxyZlV+wp8CJxclJGORq90pfbj2gSMglUEK27jh2DlxEFnAo2LrqJZjGhIzJgXUMlCZn2sukxY3xslD4OImWeBDxVf09kJNQ6DX2TDAkM9bw3Ef/zugkEF17GZZwAk3S2KEgEhghPmsF9rhgFkRpCqOLmr5gOiSIUTH9FU4Izf/IiaZ1WnGqlen1Wrl3mdRTQITpCJ8hB56iG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6ZOUzB+gPrM8fababQg==</latexit>

H1

��
R!1

<latexit sha1_base64="2M0SLZGpLSU3A17vlyOLQY5Bikg="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!1

<latexit sha1_base64="roG/nH1Dxheaqm1rjGvXbOoSwIE="></latexit>

AdS3 ⇥M7 flux vacuum

<latexit sha1_base64="Y/7+wfO6JPq4Xuc9KpUnn37zGms=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq5ItAzaWEYwD0hCmJ3cJENmZ5aZu2IIKW38FRsLRWz9BDv/xtkkhSYeGDiccy537gljKSz6/re3tLyyurae2chubm3v7Ob29qtWJ4ZDhWupTT1kFqRQUEGBEuqxARaFEmrh4Dr1a/dgrNDqDocxtCLWU6IrOEMntXNHTYQHNNFIKAQTa+l01aNWyyQNjNu5vF/wJ6CLJJiRPJmh3M59NTuaJxEo5JJZ2wj8GFsjZlBwCeNsM7EQMz5gPWg4qlgEtjWaHDKmJ07p0K427imkE/X3xIhF1g6j0CUjhn0776Xif14jwe5ly90YJwiKTxd1E0lR07QV2hEGOMqhI4wb4f5KeZ8Zxl0pNutKCOZPXiTVs0JQLBRvz/Olq1kdGXJIjskpCcgFKZEbUiYVwskjeSav5M178l68d+9jGl3yZjMH5A+8zx+d4psB</latexit>

interpolating solution

<latexit sha1_base64="N6YqcHzo+IaqDFnGGnP0YNXE/ik="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!0

<latexit sha1_base64="Sv2aH/sDhasMj306SXz5B+zh6JM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi1WXRTZdV7AOaECbTSTp0MgkzE6XE7Nz4K25cKOLWX3Dn3zhts9DWAxcO59zLvff4CaNSWda3UVpaXlldK69XNja3tnfM3b2OjFOBSRvHLBY9H0nCKCdtRRUjvUQQFPmMdP3R1cTv3hEhacxv1TghboRCTgOKkdKSZx42vczOoePT8MHL4A10BA2HCgkR30Mr98yqVbOmgIvELkgVFGh55pcziHEaEa4wQ1L2bStRboaEopiRvOKkkiQIj1BI+ppyFBHpZtM/cnislQEMYqGLKzhVf09kKJJyHPm6M0JqKOe9ifif109VcOFmlCepIhzPFgUpgyqGk1DggAqCFRtrgrCg+laIh0ggrHR0FR2CPf/yIumc1ux6rX59Vm1cFnGUwQE4AifABuegAZqgBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH+mnmLo=</latexit>

H1

��
R!0

<latexit sha1_base64="PO08DG+/NO4Waew/b9mjaPDWUXI=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDYGHZFomXQxjKCeUASwuzkbjJkZneZuSuGJX9g46/YWChia2vn3zh5FJp4YOBwzr1z7z1+LIVB1/12MkvLK6tr2fXcxubW9k5+d69mokRzqPJIRrrhMwNShFBFgRIasQamfAl1f3A99uv3oI2IwjscxtBWrBeKQHCGVurkj1sID6hVysxQxRihdaQcngaSITUx44BCwaiTL7hFdwK6SLwZKZAZKp38V6sb8URBiFwyY5qeG2M7ZdoOkDDKtRID9vcB60HT0pApMO10cs+IHlmlS4NI2xcinai/O1KmjF3Xt5WKYd/Me2PxP6+ZYHDZTkUYJwghnw4KEkkxouNwaFdo4CiHljCuhd2V8j7TjKONMGdD8OZPXiS1s6JXKpZuzwvlq1kcWXJADskJ8cgFKZMbUiFVwskjeSav5M15cl6cd+djWppxZj375A+czx/oYJ3Y</latexit>

asymptotically-flat spacetime

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="1V801lOSoGNE6ESeibYaGyyHK8w="></latexit>

H
(1,2,3)
5

���
R!0

<latexit sha1_base64="CwD09aLTzHy9ECSyMVXVNBKk6wk="></latexit>

H1

���
R!0

<latexit sha1_base64="51G4WaS2nPabmZoXJseLwQO85CM=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEC2TXCHokysGECybySGBDZodZmDD7yEyvgWz4FS8eNMarP+LNv3GAPShYSSeVqu50d7mR4Aos69vIbGxube9kd3N7+weHR+ZxvqXCWFLWpKEIZccligkesCZwEKwTSUZ8V7C2O76b++0nJhUPg0eYRszxyTDgHqcEtNQ38z1gE5B+UrOLtXKxXi/P+mbBKlkL4HVip6SAUjT65ldvENLYZwFQQZTq2lYETkIkcCrYLNeLFYsIHZMh62oaEJ8pJ1ncPsPnWhlgL5S6AsAL9fdEQnylpr6rO30CI7XqzcX/vG4M3o2T8CCKgQV0uciLBYYQz4PAAy4ZBTHVhFDJ9a2YjogkFHRcOR2CvfryOmldluxKqfJwVajepnFk0Sk6QxfIRteoiu5RAzURRRP0jF7RmzEzXox342PZmjHSmRP0B8bnD4JJk3U=</latexit>

D1-D5-KK5
<latexit sha1_base64="6HiRa8kfFMnFuMXv2KekXSOXCRE=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRmR6rLoxmUF+4B2KJn0tg1NMkOSEcvQhRt/xY0LRdz6Ee78GzPtLLT1QOBwzr3cnBPGnGnjed/Oyura+sZmYau4vbO7t+8eHDZ1lCgKDRrxSLVDooEzCQ3DDId2rICIkEMrHF9nfuselGaRvDOTGAJBhpINGCXGSj231DXwYJRIQ0UkYCaNHQaamdOeW/Yq3gx4mfg5KaMc9Z771e1HNBEgDeVE647vxSZIiTKMcpgWu4mGmNAxGULHUkkE6CCdhZjiE6v08SBS9kmDZ+rvjZQIrScitJOCmJFe9DLxP6+TmMFlkDIZJwYknR8aJBybCGeN4D5TNjCfWEKoYvavmI6IIjSromhL8BcjL5PmWcWvVqq35+XaVV5HAZXQMTpFPrpANXSD6qiBKHpEz+gVvTlPzovz7nzMR1ecfOcI/YHz+QMAgZj7</latexit>

brane intersection

<latexit sha1_base64="igQk1bKUDm8V2uJPMZBMoahoP9E=">AAACBXicbVA9SwNBEN3zM8avU0stFoNgFe5EomXQxjKC+YAkhL3NXrJkb/fYnRPDkcbGv2JjoYit/8HOf+NecoUmPhh4vDfDzLwgFtyA5307S8srq2vrhY3i5tb2zq67t98wKtGU1akSSrcCYpjgktWBg2CtWDMSBYI1g9F15jfvmTZcyTsYx6wbkYHkIacErNRzjzrAHkBHaUDoaKBVIvvYKJFk7qTnlryyNwVeJH5OSihHred+dfqKJhGTQAUxpu17MXRTooFTwSbFTmJYbBeRAWtbKknETDedfjHBJ1bp41BpWxLwVP09kZLImHEU2M6IwNDMe5n4n9dOILzsplzGCTBJZ4vCRGBQOIsE97lmFMTYEkI1t7diOiSaULDBFW0I/vzLi6RxVvYr5crteal6lcdRQIfoGJ0iH12gKrpBNVRHFD2iZ/SK3pwn58V5dz5mrUtOPnOA/sD5/AHxQ5mD</latexit>

background solution

<latexit sha1_base64="hjVFfCBGkTA30kEb26z1GYSzDiI=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVYJQYaxg6VgQfUhNVDmu01p1nMi+AUWhH8DCr7AwgBArH8DG3+C2GaDlSJaOzjlX1/f4seAabPvbWlpeWV1bL2wUN7e2d3ZLe/stHSWKsiaNRKQ6PtFMcMmawEGwTqwYCX3B2v7oauK375jSPJK3kMbMC8lA8oBTAkbqlcr1XuaMsevzwUMvwzfYVXwwBKJUdI9dLgNIxyZlV+wp8CJxclJGORq90pfbj2gSMglUEK27jh2DlxEFnAo2LrqJZjGhIzJgXUMlCZn2sukxY3xslD4OImWeBDxVf09kJNQ6DX2TDAkM9bw3Ef/zugkEF17GZZwAk3S2KEgEhghPmsF9rhgFkRpCqOLmr5gOiSIUTH9FU4Izf/IiaZ1WnGqlen1Wrl3mdRTQITpCJ8hB56iG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6ZOUzB+gPrM8fababQg==</latexit>

H1

��
R!1

<latexit sha1_base64="2M0SLZGpLSU3A17vlyOLQY5Bikg="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!1

<latexit sha1_base64="roG/nH1Dxheaqm1rjGvXbOoSwIE="></latexit>

AdS3 ⇥M7 flux vacuum

<latexit sha1_base64="Y/7+wfO6JPq4Xuc9KpUnn37zGms=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq5ItAzaWEYwD0hCmJ3cJENmZ5aZu2IIKW38FRsLRWz9BDv/xtkkhSYeGDiccy537gljKSz6/re3tLyyurae2chubm3v7Ob29qtWJ4ZDhWupTT1kFqRQUEGBEuqxARaFEmrh4Dr1a/dgrNDqDocxtCLWU6IrOEMntXNHTYQHNNFIKAQTa+l01aNWyyQNjNu5vF/wJ6CLJJiRPJmh3M59NTuaJxEo5JJZ2wj8GFsjZlBwCeNsM7EQMz5gPWg4qlgEtjWaHDKmJ07p0K427imkE/X3xIhF1g6j0CUjhn0776Xif14jwe5ly90YJwiKTxd1E0lR07QV2hEGOMqhI4wb4f5KeZ8Zxl0pNutKCOZPXiTVs0JQLBRvz/Olq1kdGXJIjskpCcgFKZEbUiYVwskjeSav5M178l68d+9jGl3yZjMH5A+8zx+d4psB</latexit>

interpolating solution

<latexit sha1_base64="N6YqcHzo+IaqDFnGGnP0YNXE/ik="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!0

<latexit sha1_base64="Sv2aH/sDhasMj306SXz5B+zh6JM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi1WXRTZdV7AOaECbTSTp0MgkzE6XE7Nz4K25cKOLWX3Dn3zhts9DWAxcO59zLvff4CaNSWda3UVpaXlldK69XNja3tnfM3b2OjFOBSRvHLBY9H0nCKCdtRRUjvUQQFPmMdP3R1cTv3hEhacxv1TghboRCTgOKkdKSZx42vczOoePT8MHL4A10BA2HCgkR30Mr98yqVbOmgIvELkgVFGh55pcziHEaEa4wQ1L2bStRboaEopiRvOKkkiQIj1BI+ppyFBHpZtM/cnislQEMYqGLKzhVf09kKJJyHPm6M0JqKOe9ifif109VcOFmlCepIhzPFgUpgyqGk1DggAqCFRtrgrCg+laIh0ggrHR0FR2CPf/yIumc1ux6rX59Vm1cFnGUwQE4AifABuegAZqgBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH+mnmLo=</latexit>

H1

��
R!0

<latexit sha1_base64="PO08DG+/NO4Waew/b9mjaPDWUXI=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDYGHZFomXQxjKCeUASwuzkbjJkZneZuSuGJX9g46/YWChia2vn3zh5FJp4YOBwzr1z7z1+LIVB1/12MkvLK6tr2fXcxubW9k5+d69mokRzqPJIRrrhMwNShFBFgRIasQamfAl1f3A99uv3oI2IwjscxtBWrBeKQHCGVurkj1sID6hVysxQxRihdaQcngaSITUx44BCwaiTL7hFdwK6SLwZKZAZKp38V6sb8URBiFwyY5qeG2M7ZdoOkDDKtRID9vcB60HT0pApMO10cs+IHlmlS4NI2xcinai/O1KmjF3Xt5WKYd/Me2PxP6+ZYHDZTkUYJwghnw4KEkkxouNwaFdo4CiHljCuhd2V8j7TjKONMGdD8OZPXiS1s6JXKpZuzwvlq1kcWXJADskJ8cgFKZMbUiFVwskjeSav5M15cl6cd+djWppxZj375A+czx/oYJ3Y</latexit>

asymptotically-flat spacetime

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="1V801lOSoGNE6ESeibYaGyyHK8w="></latexit>

H
(1,2,3)
5

���
R!0

<latexit sha1_base64="CwD09aLTzHy9ECSyMVXVNBKk6wk="></latexit>

H1

���
R!0

<latexit sha1_base64="czOW3yqruIEUbHYAPzAtTrUO23Q=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdkeqx4MVjFfsB7VKyabYNzSZLklXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhQln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTscX8/89gNVmklxbyYJDWI8FCxiBBsr9d3yHeopNhwZrJR8RF7frXhVbw60SvycVCBHo+9+9QaSpDEVhnCsddf3EhNkWBlGOJ2WeqmmCSZjPKRdSwWOqQ6y+eFTdGqVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/rpia6CjImktRQQRaLopQjI9EsBTRgihLDJ5Zgopi9FZERVpgYm1XJhuAvv7xKWudVv1at3V5U6rU8jiIcwwmcgQ+XUIcbaEATCKTwDK/w5jw5L86787FoLTj5zBH8gfP5AwQNkqc=</latexit>

R ! 0
<latexit sha1_base64="XCP0mZt90LJ+VNBVzpMdw82gzRo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRKR6rLgxmUV+4AmlMl00g6dTMLMjRJD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNTjOt7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Grit++Z0jyWd5AlzI/IQPKQUwJG6tmHt9hTfDAEolT8gD0uQ8h6dsWpOlPgReIWpIIKNHr2l9ePaRoxCVQQrbuuk4CfEwWcCjYue6lmCaEjMmBdQyWJmPbz6fVjfGKUPg5jZUoCnqq/J3ISaZ1FgemMCAz1vDcR//O6KYSXfs5lkgKTdLYoTAWGGE+iwH2uGAWRGUKo4uZWTIdEEQomsLIJwZ1/eZG0zqpurVq7Oa/Ua0UcJXSEjtEpctEFqqNr1EBNRNEjekav6M16sl6sd+tj1rpkFTMH6A+szx9oXZUv</latexit>

R ! 1

asymp. flat spacetime AdS3 x M7 flux vacuum

[ strongly-coupled singularity ]

<latexit sha1_base64="KvHB/8t+KdlLDoRs+lB+A6VbkyU="></latexit>

H1|R!0 = H
(1,2,3)
5

���
R!0

= 1



<latexit sha1_base64="51G4WaS2nPabmZoXJseLwQO85CM=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEC2TXCHokysGECybySGBDZodZmDD7yEyvgWz4FS8eNMarP+LNv3GAPShYSSeVqu50d7mR4Aos69vIbGxube9kd3N7+weHR+ZxvqXCWFLWpKEIZccligkesCZwEKwTSUZ8V7C2O76b++0nJhUPg0eYRszxyTDgHqcEtNQ38z1gE5B+UrOLtXKxXi/P+mbBKlkL4HVip6SAUjT65ldvENLYZwFQQZTq2lYETkIkcCrYLNeLFYsIHZMh62oaEJ8pJ1ncPsPnWhlgL5S6AsAL9fdEQnylpr6rO30CI7XqzcX/vG4M3o2T8CCKgQV0uciLBYYQz4PAAy4ZBTHVhFDJ9a2YjogkFHRcOR2CvfryOmldluxKqfJwVajepnFk0Sk6QxfIRteoiu5RAzURRRP0jF7RmzEzXox342PZmjHSmRP0B8bnD4JJk3U=</latexit>

D1-D5-KK5
<latexit sha1_base64="6HiRa8kfFMnFuMXv2KekXSOXCRE=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRmR6rLoxmUF+4B2KJn0tg1NMkOSEcvQhRt/xY0LRdz6Ee78GzPtLLT1QOBwzr3cnBPGnGnjed/Oyura+sZmYau4vbO7t+8eHDZ1lCgKDRrxSLVDooEzCQ3DDId2rICIkEMrHF9nfuselGaRvDOTGAJBhpINGCXGSj231DXwYJRIQ0UkYCaNHQaamdOeW/Yq3gx4mfg5KaMc9Z771e1HNBEgDeVE647vxSZIiTKMcpgWu4mGmNAxGULHUkkE6CCdhZjiE6v08SBS9kmDZ+rvjZQIrScitJOCmJFe9DLxP6+TmMFlkDIZJwYknR8aJBybCGeN4D5TNjCfWEKoYvavmI6IIjSromhL8BcjL5PmWcWvVqq35+XaVV5HAZXQMTpFPrpANXSD6qiBKHpEz+gVvTlPzovz7nzMR1ecfOcI/YHz+QMAgZj7</latexit>

brane intersection

<latexit sha1_base64="igQk1bKUDm8V2uJPMZBMoahoP9E=">AAACBXicbVA9SwNBEN3zM8avU0stFoNgFe5EomXQxjKC+YAkhL3NXrJkb/fYnRPDkcbGv2JjoYit/8HOf+NecoUmPhh4vDfDzLwgFtyA5307S8srq2vrhY3i5tb2zq67t98wKtGU1akSSrcCYpjgktWBg2CtWDMSBYI1g9F15jfvmTZcyTsYx6wbkYHkIacErNRzjzrAHkBHaUDoaKBVIvvYKJFk7qTnlryyNwVeJH5OSihHred+dfqKJhGTQAUxpu17MXRTooFTwSbFTmJYbBeRAWtbKknETDedfjHBJ1bp41BpWxLwVP09kZLImHEU2M6IwNDMe5n4n9dOILzsplzGCTBJZ4vCRGBQOIsE97lmFMTYEkI1t7diOiSaULDBFW0I/vzLi6RxVvYr5crteal6lcdRQIfoGJ0iH12gKrpBNVRHFD2iZ/SK3pwn58V5dz5mrUtOPnOA/sD5/AHxQ5mD</latexit>

background solution

<latexit sha1_base64="hjVFfCBGkTA30kEb26z1GYSzDiI=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVYJQYaxg6VgQfUhNVDmu01p1nMi+AUWhH8DCr7AwgBArH8DG3+C2GaDlSJaOzjlX1/f4seAabPvbWlpeWV1bL2wUN7e2d3ZLe/stHSWKsiaNRKQ6PtFMcMmawEGwTqwYCX3B2v7oauK375jSPJK3kMbMC8lA8oBTAkbqlcr1XuaMsevzwUMvwzfYVXwwBKJUdI9dLgNIxyZlV+wp8CJxclJGORq90pfbj2gSMglUEK27jh2DlxEFnAo2LrqJZjGhIzJgXUMlCZn2sukxY3xslD4OImWeBDxVf09kJNQ6DX2TDAkM9bw3Ef/zugkEF17GZZwAk3S2KEgEhghPmsF9rhgFkRpCqOLmr5gOiSIUTH9FU4Izf/IiaZ1WnGqlen1Wrl3mdRTQITpCJ8hB56iG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6ZOUzB+gPrM8fababQg==</latexit>

H1

��
R!1

<latexit sha1_base64="2M0SLZGpLSU3A17vlyOLQY5Bikg="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!1

<latexit sha1_base64="roG/nH1Dxheaqm1rjGvXbOoSwIE="></latexit>

AdS3 ⇥M7 flux vacuum

<latexit sha1_base64="Y/7+wfO6JPq4Xuc9KpUnn37zGms=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq5ItAzaWEYwD0hCmJ3cJENmZ5aZu2IIKW38FRsLRWz9BDv/xtkkhSYeGDiccy537gljKSz6/re3tLyyurae2chubm3v7Ob29qtWJ4ZDhWupTT1kFqRQUEGBEuqxARaFEmrh4Dr1a/dgrNDqDocxtCLWU6IrOEMntXNHTYQHNNFIKAQTa+l01aNWyyQNjNu5vF/wJ6CLJJiRPJmh3M59NTuaJxEo5JJZ2wj8GFsjZlBwCeNsM7EQMz5gPWg4qlgEtjWaHDKmJ07p0K427imkE/X3xIhF1g6j0CUjhn0776Xif14jwe5ly90YJwiKTxd1E0lR07QV2hEGOMqhI4wb4f5KeZ8Zxl0pNutKCOZPXiTVs0JQLBRvz/Olq1kdGXJIjskpCcgFKZEbUiYVwskjeSav5M178l68d+9jGl3yZjMH5A+8zx+d4psB</latexit>

interpolating solution

<latexit sha1_base64="N6YqcHzo+IaqDFnGGnP0YNXE/ik="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!0

<latexit sha1_base64="Sv2aH/sDhasMj306SXz5B+zh6JM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi1WXRTZdV7AOaECbTSTp0MgkzE6XE7Nz4K25cKOLWX3Dn3zhts9DWAxcO59zLvff4CaNSWda3UVpaXlldK69XNja3tnfM3b2OjFOBSRvHLBY9H0nCKCdtRRUjvUQQFPmMdP3R1cTv3hEhacxv1TghboRCTgOKkdKSZx42vczOoePT8MHL4A10BA2HCgkR30Mr98yqVbOmgIvELkgVFGh55pcziHEaEa4wQ1L2bStRboaEopiRvOKkkiQIj1BI+ppyFBHpZtM/cnislQEMYqGLKzhVf09kKJJyHPm6M0JqKOe9ifif109VcOFmlCepIhzPFgUpgyqGk1DggAqCFRtrgrCg+laIh0ggrHR0FR2CPf/yIumc1ux6rX59Vm1cFnGUwQE4AifABuegAZqgBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH+mnmLo=</latexit>

H1

��
R!0

<latexit sha1_base64="PO08DG+/NO4Waew/b9mjaPDWUXI=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDYGHZFomXQxjKCeUASwuzkbjJkZneZuSuGJX9g46/YWChia2vn3zh5FJp4YOBwzr1z7z1+LIVB1/12MkvLK6tr2fXcxubW9k5+d69mokRzqPJIRrrhMwNShFBFgRIasQamfAl1f3A99uv3oI2IwjscxtBWrBeKQHCGVurkj1sID6hVysxQxRihdaQcngaSITUx44BCwaiTL7hFdwK6SLwZKZAZKp38V6sb8URBiFwyY5qeG2M7ZdoOkDDKtRID9vcB60HT0pApMO10cs+IHlmlS4NI2xcinai/O1KmjF3Xt5WKYd/Me2PxP6+ZYHDZTkUYJwghnw4KEkkxouNwaFdo4CiHljCuhd2V8j7TjKONMGdD8OZPXiS1s6JXKpZuzwvlq1kcWXJADskJ8cgFKZMbUiFVwskjeSav5M15cl6cd+djWppxZj375A+czx/oYJ3Y</latexit>

asymptotically-flat spacetime

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="1V801lOSoGNE6ESeibYaGyyHK8w="></latexit>

H
(1,2,3)
5

���
R!0

<latexit sha1_base64="CwD09aLTzHy9ECSyMVXVNBKk6wk="></latexit>

H1

���
R!0

Summary

 30

<latexit sha1_base64="51G4WaS2nPabmZoXJseLwQO85CM=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEC2TXCHokysGECybySGBDZodZmDD7yEyvgWz4FS8eNMarP+LNv3GAPShYSSeVqu50d7mR4Aos69vIbGxube9kd3N7+weHR+ZxvqXCWFLWpKEIZccligkesCZwEKwTSUZ8V7C2O76b++0nJhUPg0eYRszxyTDgHqcEtNQ38z1gE5B+UrOLtXKxXi/P+mbBKlkL4HVip6SAUjT65ldvENLYZwFQQZTq2lYETkIkcCrYLNeLFYsIHZMh62oaEJ8pJ1ncPsPnWhlgL5S6AsAL9fdEQnylpr6rO30CI7XqzcX/vG4M3o2T8CCKgQV0uciLBYYQz4PAAy4ZBTHVhFDJ9a2YjogkFHRcOR2CvfryOmldluxKqfJwVajepnFk0Sk6QxfIRteoiu5RAzURRRP0jF7RmzEzXox342PZmjHSmRP0B8bnD4JJk3U=</latexit>

D1-D5-KK5
<latexit sha1_base64="6HiRa8kfFMnFuMXv2KekXSOXCRE=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRmR6rLoxmUF+4B2KJn0tg1NMkOSEcvQhRt/xY0LRdz6Ee78GzPtLLT1QOBwzr3cnBPGnGnjed/Oyura+sZmYau4vbO7t+8eHDZ1lCgKDRrxSLVDooEzCQ3DDId2rICIkEMrHF9nfuselGaRvDOTGAJBhpINGCXGSj231DXwYJRIQ0UkYCaNHQaamdOeW/Yq3gx4mfg5KaMc9Z771e1HNBEgDeVE647vxSZIiTKMcpgWu4mGmNAxGULHUkkE6CCdhZjiE6v08SBS9kmDZ+rvjZQIrScitJOCmJFe9DLxP6+TmMFlkDIZJwYknR8aJBybCGeN4D5TNjCfWEKoYvavmI6IIjSromhL8BcjL5PmWcWvVqq35+XaVV5HAZXQMTpFPrpANXSD6qiBKHpEz+gVvTlPzovz7nzMR1ecfOcI/YHz+QMAgZj7</latexit>

brane intersection

<latexit sha1_base64="igQk1bKUDm8V2uJPMZBMoahoP9E=">AAACBXicbVA9SwNBEN3zM8avU0stFoNgFe5EomXQxjKC+YAkhL3NXrJkb/fYnRPDkcbGv2JjoYit/8HOf+NecoUmPhh4vDfDzLwgFtyA5307S8srq2vrhY3i5tb2zq67t98wKtGU1akSSrcCYpjgktWBg2CtWDMSBYI1g9F15jfvmTZcyTsYx6wbkYHkIacErNRzjzrAHkBHaUDoaKBVIvvYKJFk7qTnlryyNwVeJH5OSihHred+dfqKJhGTQAUxpu17MXRTooFTwSbFTmJYbBeRAWtbKknETDedfjHBJ1bp41BpWxLwVP09kZLImHEU2M6IwNDMe5n4n9dOILzsplzGCTBJZ4vCRGBQOIsE97lmFMTYEkI1t7diOiSaULDBFW0I/vzLi6RxVvYr5crteal6lcdRQIfoGJ0iH12gKrpBNVRHFD2iZ/SK3pwn58V5dz5mrUtOPnOA/sD5/AHxQ5mD</latexit>

background solution

<latexit sha1_base64="hjVFfCBGkTA30kEb26z1GYSzDiI=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVYJQYaxg6VgQfUhNVDmu01p1nMi+AUWhH8DCr7AwgBArH8DG3+C2GaDlSJaOzjlX1/f4seAabPvbWlpeWV1bL2wUN7e2d3ZLe/stHSWKsiaNRKQ6PtFMcMmawEGwTqwYCX3B2v7oauK375jSPJK3kMbMC8lA8oBTAkbqlcr1XuaMsevzwUMvwzfYVXwwBKJUdI9dLgNIxyZlV+wp8CJxclJGORq90pfbj2gSMglUEK27jh2DlxEFnAo2LrqJZjGhIzJgXUMlCZn2sukxY3xslD4OImWeBDxVf09kJNQ6DX2TDAkM9bw3Ef/zugkEF17GZZwAk3S2KEgEhghPmsF9rhgFkRpCqOLmr5gOiSIUTH9FU4Izf/IiaZ1WnGqlen1Wrl3mdRTQITpCJ8hB56iG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6ZOUzB+gPrM8fababQg==</latexit>

H1

��
R!1

<latexit sha1_base64="2M0SLZGpLSU3A17vlyOLQY5Bikg="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!1

<latexit sha1_base64="roG/nH1Dxheaqm1rjGvXbOoSwIE="></latexit>

AdS3 ⇥M7 flux vacuum

<latexit sha1_base64="Y/7+wfO6JPq4Xuc9KpUnn37zGms=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq5ItAzaWEYwD0hCmJ3cJENmZ5aZu2IIKW38FRsLRWz9BDv/xtkkhSYeGDiccy537gljKSz6/re3tLyyurae2chubm3v7Ob29qtWJ4ZDhWupTT1kFqRQUEGBEuqxARaFEmrh4Dr1a/dgrNDqDocxtCLWU6IrOEMntXNHTYQHNNFIKAQTa+l01aNWyyQNjNu5vF/wJ6CLJJiRPJmh3M59NTuaJxEo5JJZ2wj8GFsjZlBwCeNsM7EQMz5gPWg4qlgEtjWaHDKmJ07p0K427imkE/X3xIhF1g6j0CUjhn0776Xif14jwe5ly90YJwiKTxd1E0lR07QV2hEGOMqhI4wb4f5KeZ8Zxl0pNutKCOZPXiTVs0JQLBRvz/Olq1kdGXJIjskpCcgFKZEbUiYVwskjeSav5M178l68d+9jGl3yZjMH5A+8zx+d4psB</latexit>

interpolating solution

<latexit sha1_base64="N6YqcHzo+IaqDFnGGnP0YNXE/ik="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!0

<latexit sha1_base64="Sv2aH/sDhasMj306SXz5B+zh6JM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi1WXRTZdV7AOaECbTSTp0MgkzE6XE7Nz4K25cKOLWX3Dn3zhts9DWAxcO59zLvff4CaNSWda3UVpaXlldK69XNja3tnfM3b2OjFOBSRvHLBY9H0nCKCdtRRUjvUQQFPmMdP3R1cTv3hEhacxv1TghboRCTgOKkdKSZx42vczOoePT8MHL4A10BA2HCgkR30Mr98yqVbOmgIvELkgVFGh55pcziHEaEa4wQ1L2bStRboaEopiRvOKkkiQIj1BI+ppyFBHpZtM/cnislQEMYqGLKzhVf09kKJJyHPm6M0JqKOe9ifif109VcOFmlCepIhzPFgUpgyqGk1DggAqCFRtrgrCg+laIh0ggrHR0FR2CPf/yIumc1ux6rX59Vm1cFnGUwQE4AifABuegAZqgBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH+mnmLo=</latexit>

H1

��
R!0

<latexit sha1_base64="PO08DG+/NO4Waew/b9mjaPDWUXI=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDYGHZFomXQxjKCeUASwuzkbjJkZneZuSuGJX9g46/YWChia2vn3zh5FJp4YOBwzr1z7z1+LIVB1/12MkvLK6tr2fXcxubW9k5+d69mokRzqPJIRrrhMwNShFBFgRIasQamfAl1f3A99uv3oI2IwjscxtBWrBeKQHCGVurkj1sID6hVysxQxRihdaQcngaSITUx44BCwaiTL7hFdwK6SLwZKZAZKp38V6sb8URBiFwyY5qeG2M7ZdoOkDDKtRID9vcB60HT0pApMO10cs+IHlmlS4NI2xcinai/O1KmjF3Xt5WKYd/Me2PxP6+ZYHDZTkUYJwghnw4KEkkxouNwaFdo4CiHljCuhd2V8j7TjKONMGdD8OZPXiS1s6JXKpZuzwvlq1kcWXJADskJ8cgFKZMbUiFVwskjeSav5M15cl6cd+djWppxZj375A+czx/oYJ3Y</latexit>

asymptotically-flat spacetime

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="1V801lOSoGNE6ESeibYaGyyHK8w="></latexit>

H
(1,2,3)
5

���
R!0

<latexit sha1_base64="CwD09aLTzHy9ECSyMVXVNBKk6wk="></latexit>

H1

���
R!0

<latexit sha1_base64="51G4WaS2nPabmZoXJseLwQO85CM=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEC2TXCHokysGECybySGBDZodZmDD7yEyvgWz4FS8eNMarP+LNv3GAPShYSSeVqu50d7mR4Aos69vIbGxube9kd3N7+weHR+ZxvqXCWFLWpKEIZccligkesCZwEKwTSUZ8V7C2O76b++0nJhUPg0eYRszxyTDgHqcEtNQ38z1gE5B+UrOLtXKxXi/P+mbBKlkL4HVip6SAUjT65ldvENLYZwFQQZTq2lYETkIkcCrYLNeLFYsIHZMh62oaEJ8pJ1ncPsPnWhlgL5S6AsAL9fdEQnylpr6rO30CI7XqzcX/vG4M3o2T8CCKgQV0uciLBYYQz4PAAy4ZBTHVhFDJ9a2YjogkFHRcOR2CvfryOmldluxKqfJwVajepnFk0Sk6QxfIRteoiu5RAzURRRP0jF7RmzEzXox342PZmjHSmRP0B8bnD4JJk3U=</latexit>

D1-D5-KK5
<latexit sha1_base64="6HiRa8kfFMnFuMXv2KekXSOXCRE=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRmR6rLoxmUF+4B2KJn0tg1NMkOSEcvQhRt/xY0LRdz6Ee78GzPtLLT1QOBwzr3cnBPGnGnjed/Oyura+sZmYau4vbO7t+8eHDZ1lCgKDRrxSLVDooEzCQ3DDId2rICIkEMrHF9nfuselGaRvDOTGAJBhpINGCXGSj231DXwYJRIQ0UkYCaNHQaamdOeW/Yq3gx4mfg5KaMc9Z771e1HNBEgDeVE647vxSZIiTKMcpgWu4mGmNAxGULHUkkE6CCdhZjiE6v08SBS9kmDZ+rvjZQIrScitJOCmJFe9DLxP6+TmMFlkDIZJwYknR8aJBybCGeN4D5TNjCfWEKoYvavmI6IIjSromhL8BcjL5PmWcWvVqq35+XaVV5HAZXQMTpFPrpANXSD6qiBKHpEz+gVvTlPzovz7nzMR1ecfOcI/YHz+QMAgZj7</latexit>

brane intersection

<latexit sha1_base64="igQk1bKUDm8V2uJPMZBMoahoP9E=">AAACBXicbVA9SwNBEN3zM8avU0stFoNgFe5EomXQxjKC+YAkhL3NXrJkb/fYnRPDkcbGv2JjoYit/8HOf+NecoUmPhh4vDfDzLwgFtyA5307S8srq2vrhY3i5tb2zq67t98wKtGU1akSSrcCYpjgktWBg2CtWDMSBYI1g9F15jfvmTZcyTsYx6wbkYHkIacErNRzjzrAHkBHaUDoaKBVIvvYKJFk7qTnlryyNwVeJH5OSihHred+dfqKJhGTQAUxpu17MXRTooFTwSbFTmJYbBeRAWtbKknETDedfjHBJ1bp41BpWxLwVP09kZLImHEU2M6IwNDMe5n4n9dOILzsplzGCTBJZ4vCRGBQOIsE97lmFMTYEkI1t7diOiSaULDBFW0I/vzLi6RxVvYr5crteal6lcdRQIfoGJ0iH12gKrpBNVRHFD2iZ/SK3pwn58V5dz5mrUtOPnOA/sD5/AHxQ5mD</latexit>

background solution

<latexit sha1_base64="hjVFfCBGkTA30kEb26z1GYSzDiI=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVYJQYaxg6VgQfUhNVDmu01p1nMi+AUWhH8DCr7AwgBArH8DG3+C2GaDlSJaOzjlX1/f4seAabPvbWlpeWV1bL2wUN7e2d3ZLe/stHSWKsiaNRKQ6PtFMcMmawEGwTqwYCX3B2v7oauK375jSPJK3kMbMC8lA8oBTAkbqlcr1XuaMsevzwUMvwzfYVXwwBKJUdI9dLgNIxyZlV+wp8CJxclJGORq90pfbj2gSMglUEK27jh2DlxEFnAo2LrqJZjGhIzJgXUMlCZn2sukxY3xslD4OImWeBDxVf09kJNQ6DX2TDAkM9bw3Ef/zugkEF17GZZwAk3S2KEgEhghPmsF9rhgFkRpCqOLmr5gOiSIUTH9FU4Izf/IiaZ1WnGqlen1Wrl3mdRTQITpCJ8hB56iG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6ZOUzB+gPrM8fababQg==</latexit>

H1

��
R!1

<latexit sha1_base64="2M0SLZGpLSU3A17vlyOLQY5Bikg="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!1

<latexit sha1_base64="roG/nH1Dxheaqm1rjGvXbOoSwIE="></latexit>

AdS3 ⇥M7 flux vacuum

<latexit sha1_base64="Y/7+wfO6JPq4Xuc9KpUnn37zGms=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq5ItAzaWEYwD0hCmJ3cJENmZ5aZu2IIKW38FRsLRWz9BDv/xtkkhSYeGDiccy537gljKSz6/re3tLyyurae2chubm3v7Ob29qtWJ4ZDhWupTT1kFqRQUEGBEuqxARaFEmrh4Dr1a/dgrNDqDocxtCLWU6IrOEMntXNHTYQHNNFIKAQTa+l01aNWyyQNjNu5vF/wJ6CLJJiRPJmh3M59NTuaJxEo5JJZ2wj8GFsjZlBwCeNsM7EQMz5gPWg4qlgEtjWaHDKmJ07p0K427imkE/X3xIhF1g6j0CUjhn0776Xif14jwe5ly90YJwiKTxd1E0lR07QV2hEGOMqhI4wb4f5KeZ8Zxl0pNutKCOZPXiTVs0JQLBRvz/Olq1kdGXJIjskpCcgFKZEbUiYVwskjeSav5M178l68d+9jGl3yZjMH5A+8zx+d4psB</latexit>

interpolating solution

<latexit sha1_base64="N6YqcHzo+IaqDFnGGnP0YNXE/ik="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!0

<latexit sha1_base64="Sv2aH/sDhasMj306SXz5B+zh6JM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi1WXRTZdV7AOaECbTSTp0MgkzE6XE7Nz4K25cKOLWX3Dn3zhts9DWAxcO59zLvff4CaNSWda3UVpaXlldK69XNja3tnfM3b2OjFOBSRvHLBY9H0nCKCdtRRUjvUQQFPmMdP3R1cTv3hEhacxv1TghboRCTgOKkdKSZx42vczOoePT8MHL4A10BA2HCgkR30Mr98yqVbOmgIvELkgVFGh55pcziHEaEa4wQ1L2bStRboaEopiRvOKkkiQIj1BI+ppyFBHpZtM/cnislQEMYqGLKzhVf09kKJJyHPm6M0JqKOe9ifif109VcOFmlCepIhzPFgUpgyqGk1DggAqCFRtrgrCg+laIh0ggrHR0FR2CPf/yIumc1ux6rX59Vm1cFnGUwQE4AifABuegAZqgBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH+mnmLo=</latexit>

H1

��
R!0

<latexit sha1_base64="PO08DG+/NO4Waew/b9mjaPDWUXI=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDYGHZFomXQxjKCeUASwuzkbjJkZneZuSuGJX9g46/YWChia2vn3zh5FJp4YOBwzr1z7z1+LIVB1/12MkvLK6tr2fXcxubW9k5+d69mokRzqPJIRrrhMwNShFBFgRIasQamfAl1f3A99uv3oI2IwjscxtBWrBeKQHCGVurkj1sID6hVysxQxRihdaQcngaSITUx44BCwaiTL7hFdwK6SLwZKZAZKp38V6sb8URBiFwyY5qeG2M7ZdoOkDDKtRID9vcB60HT0pApMO10cs+IHlmlS4NI2xcinai/O1KmjF3Xt5WKYd/Me2PxP6+ZYHDZTkUYJwghnw4KEkkxouNwaFdo4CiHljCuhd2V8j7TjKONMGdD8OZPXiS1s6JXKpZuzwvlq1kcWXJADskJ8cgFKZMbUiFVwskjeSav5M15cl6cd+djWppxZj375A+czx/oYJ3Y</latexit>

asymptotically-flat spacetime

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="1V801lOSoGNE6ESeibYaGyyHK8w="></latexit>

H
(1,2,3)
5

���
R!0

<latexit sha1_base64="CwD09aLTzHy9ECSyMVXVNBKk6wk="></latexit>

H1

���
R!0

<latexit sha1_base64="51G4WaS2nPabmZoXJseLwQO85CM=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEC2TXCHokysGECybySGBDZodZmDD7yEyvgWz4FS8eNMarP+LNv3GAPShYSSeVqu50d7mR4Aos69vIbGxube9kd3N7+weHR+ZxvqXCWFLWpKEIZccligkesCZwEKwTSUZ8V7C2O76b++0nJhUPg0eYRszxyTDgHqcEtNQ38z1gE5B+UrOLtXKxXi/P+mbBKlkL4HVip6SAUjT65ldvENLYZwFQQZTq2lYETkIkcCrYLNeLFYsIHZMh62oaEJ8pJ1ncPsPnWhlgL5S6AsAL9fdEQnylpr6rO30CI7XqzcX/vG4M3o2T8CCKgQV0uciLBYYQz4PAAy4ZBTHVhFDJ9a2YjogkFHRcOR2CvfryOmldluxKqfJwVajepnFk0Sk6QxfIRteoiu5RAzURRRP0jF7RmzEzXox342PZmjHSmRP0B8bnD4JJk3U=</latexit>

D1-D5-KK5
<latexit sha1_base64="6HiRa8kfFMnFuMXv2KekXSOXCRE=">AAACBHicbVDLSgMxFM34rPU16rKbYBFclRmR6rLoxmUF+4B2KJn0tg1NMkOSEcvQhRt/xY0LRdz6Ee78GzPtLLT1QOBwzr3cnBPGnGnjed/Oyura+sZmYau4vbO7t+8eHDZ1lCgKDRrxSLVDooEzCQ3DDId2rICIkEMrHF9nfuselGaRvDOTGAJBhpINGCXGSj231DXwYJRIQ0UkYCaNHQaamdOeW/Yq3gx4mfg5KaMc9Z771e1HNBEgDeVE647vxSZIiTKMcpgWu4mGmNAxGULHUkkE6CCdhZjiE6v08SBS9kmDZ+rvjZQIrScitJOCmJFe9DLxP6+TmMFlkDIZJwYknR8aJBybCGeN4D5TNjCfWEKoYvavmI6IIjSromhL8BcjL5PmWcWvVqq35+XaVV5HAZXQMTpFPrpANXSD6qiBKHpEz+gVvTlPzovz7nzMR1ecfOcI/YHz+QMAgZj7</latexit>

brane intersection

<latexit sha1_base64="igQk1bKUDm8V2uJPMZBMoahoP9E=">AAACBXicbVA9SwNBEN3zM8avU0stFoNgFe5EomXQxjKC+YAkhL3NXrJkb/fYnRPDkcbGv2JjoYit/8HOf+NecoUmPhh4vDfDzLwgFtyA5307S8srq2vrhY3i5tb2zq67t98wKtGU1akSSrcCYpjgktWBg2CtWDMSBYI1g9F15jfvmTZcyTsYx6wbkYHkIacErNRzjzrAHkBHaUDoaKBVIvvYKJFk7qTnlryyNwVeJH5OSihHred+dfqKJhGTQAUxpu17MXRTooFTwSbFTmJYbBeRAWtbKknETDedfjHBJ1bp41BpWxLwVP09kZLImHEU2M6IwNDMe5n4n9dOILzsplzGCTBJZ4vCRGBQOIsE97lmFMTYEkI1t7diOiSaULDBFW0I/vzLi6RxVvYr5crteal6lcdRQIfoGJ0iH12gKrpBNVRHFD2iZ/SK3pwn58V5dz5mrUtOPnOA/sD5/AHxQ5mD</latexit>

background solution

<latexit sha1_base64="hjVFfCBGkTA30kEb26z1GYSzDiI=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVYJQYaxg6VgQfUhNVDmu01p1nMi+AUWhH8DCr7AwgBArH8DG3+C2GaDlSJaOzjlX1/f4seAabPvbWlpeWV1bL2wUN7e2d3ZLe/stHSWKsiaNRKQ6PtFMcMmawEGwTqwYCX3B2v7oauK375jSPJK3kMbMC8lA8oBTAkbqlcr1XuaMsevzwUMvwzfYVXwwBKJUdI9dLgNIxyZlV+wp8CJxclJGORq90pfbj2gSMglUEK27jh2DlxEFnAo2LrqJZjGhIzJgXUMlCZn2sukxY3xslD4OImWeBDxVf09kJNQ6DX2TDAkM9bw3Ef/zugkEF17GZZwAk3S2KEgEhghPmsF9rhgFkRpCqOLmr5gOiSIUTH9FU4Izf/IiaZ1WnGqlen1Wrl3mdRTQITpCJ8hB56iG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6ZOUzB+gPrM8fababQg==</latexit>

H1

��
R!1

<latexit sha1_base64="2M0SLZGpLSU3A17vlyOLQY5Bikg="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!1

<latexit sha1_base64="roG/nH1Dxheaqm1rjGvXbOoSwIE="></latexit>

AdS3 ⇥M7 flux vacuum

<latexit sha1_base64="Y/7+wfO6JPq4Xuc9KpUnn37zGms=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswq5ItAzaWEYwD0hCmJ3cJENmZ5aZu2IIKW38FRsLRWz9BDv/xtkkhSYeGDiccy537gljKSz6/re3tLyyurae2chubm3v7Ob29qtWJ4ZDhWupTT1kFqRQUEGBEuqxARaFEmrh4Dr1a/dgrNDqDocxtCLWU6IrOEMntXNHTYQHNNFIKAQTa+l01aNWyyQNjNu5vF/wJ6CLJJiRPJmh3M59NTuaJxEo5JJZ2wj8GFsjZlBwCeNsM7EQMz5gPWg4qlgEtjWaHDKmJ07p0K427imkE/X3xIhF1g6j0CUjhn0776Xif14jwe5ly90YJwiKTxd1E0lR07QV2hEGOMqhI4wb4f5KeZ8Zxl0pNutKCOZPXiTVs0JQLBRvz/Olq1kdGXJIjskpCcgFKZEbUiYVwskjeSav5M178l68d+9jGl3yZjMH5A+8zx+d4psB</latexit>

interpolating solution

<latexit sha1_base64="N6YqcHzo+IaqDFnGGnP0YNXE/ik="></latexit>

H
(1,2,3,4,5,6,7)
5

��
R!0

<latexit sha1_base64="Sv2aH/sDhasMj306SXz5B+zh6JM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi1WXRTZdV7AOaECbTSTp0MgkzE6XE7Nz4K25cKOLWX3Dn3zhts9DWAxcO59zLvff4CaNSWda3UVpaXlldK69XNja3tnfM3b2OjFOBSRvHLBY9H0nCKCdtRRUjvUQQFPmMdP3R1cTv3hEhacxv1TghboRCTgOKkdKSZx42vczOoePT8MHL4A10BA2HCgkR30Mr98yqVbOmgIvELkgVFGh55pcziHEaEa4wQ1L2bStRboaEopiRvOKkkiQIj1BI+ppyFBHpZtM/cnislQEMYqGLKzhVf09kKJJyHPm6M0JqKOe9ifif109VcOFmlCepIhzPFgUpgyqGk1DggAqCFRtrgrCg+laIh0ggrHR0FR2CPf/yIumc1ux6rX59Vm1cFnGUwQE4AifABuegAZqgBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH+mnmLo=</latexit>

H1

��
R!0

<latexit sha1_base64="PO08DG+/NO4Waew/b9mjaPDWUXI=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDYGHZFomXQxjKCeUASwuzkbjJkZneZuSuGJX9g46/YWChia2vn3zh5FJp4YOBwzr1z7z1+LIVB1/12MkvLK6tr2fXcxubW9k5+d69mokRzqPJIRrrhMwNShFBFgRIasQamfAl1f3A99uv3oI2IwjscxtBWrBeKQHCGVurkj1sID6hVysxQxRihdaQcngaSITUx44BCwaiTL7hFdwK6SLwZKZAZKp38V6sb8URBiFwyY5qeG2M7ZdoOkDDKtRID9vcB60HT0pApMO10cs+IHlmlS4NI2xcinai/O1KmjF3Xt5WKYd/Me2PxP6+ZYHDZTkUYJwghnw4KEkkxouNwaFdo4CiHljCuhd2V8j7TjKONMGdD8OZPXiS1s6JXKpZuzwvlq1kcWXJADskJ8cgFKZMbUiFVwskjeSav5M15cl6cd+djWppxZj375A+czx/oYJ3Y</latexit>

asymptotically-flat spacetime

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="2drzLkqrgdBEjlntSQAqofHjktk="></latexit>

H
(4,5,6,7)
5

���
R!1

<latexit sha1_base64="1V801lOSoGNE6ESeibYaGyyHK8w="></latexit>

H
(1,2,3)
5

���
R!0

<latexit sha1_base64="CwD09aLTzHy9ECSyMVXVNBKk6wk="></latexit>

H1

���
R!0

<latexit sha1_base64="czOW3yqruIEUbHYAPzAtTrUO23Q=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdkeqx4MVjFfsB7VKyabYNzSZLklXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhQln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTscX8/89gNVmklxbyYJDWI8FCxiBBsr9d3yHeopNhwZrJR8RF7frXhVbw60SvycVCBHo+9+9QaSpDEVhnCsddf3EhNkWBlGOJ2WeqmmCSZjPKRdSwWOqQ6y+eFTdGqVAYqksiUMmqu/JzIcaz2JQ9sZYzPSy95M/M/rpia6CjImktRQQRaLopQjI9EsBTRgihLDJ5Zgopi9FZERVpgYm1XJhuAvv7xKWudVv1at3V5U6rU8jiIcwwmcgQ+XUIcbaEATCKTwDK/w5jw5L86787FoLTj5zBH8gfP5AwQNkqc=</latexit>

R ! 0
<latexit sha1_base64="XCP0mZt90LJ+VNBVzpMdw82gzRo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRKR6rLgxmUV+4AmlMl00g6dTMLMjRJD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCRLBNTjOt7W0vLK6tl7aKG9ube/s2nv7LR2nirImjUWsOgHRTHDJmsBBsE6iGIkCwdrB6Grit++Z0jyWd5AlzI/IQPKQUwJG6tmHt9hTfDAEolT8gD0uQ8h6dsWpOlPgReIWpIIKNHr2l9ePaRoxCVQQrbuuk4CfEwWcCjYue6lmCaEjMmBdQyWJmPbz6fVjfGKUPg5jZUoCnqq/J3ISaZ1FgemMCAz1vDcR//O6KYSXfs5lkgKTdLYoTAWGGE+iwH2uGAWRGUKo4uZWTIdEEQomsLIJwZ1/eZG0zqpurVq7Oa/Ua0UcJXSEjtEpctEFqqNr1EBNRNEjekav6M16sl6sd+tj1rpkFTMH6A+szx9oXZUv</latexit>

R ! 1

asymp. flat spacetime AdS3 x M7 flux vacuum

[ strongly-coupled singularity ]

<latexit sha1_base64="KvHB/8t+KdlLDoRs+lB+A6VbkyU="></latexit>

H1|R!0 = H
(1,2,3)
5

���
R!0

= 1
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Message to take home

• We have made progress in understanding/characterising scale-separated 

AdS3 flux vacua in type IIB and their 10D domain-wall (and brane) description

• KK-modes decoupling ?

• Holographic AdS3 / CFT2 constraints ?

Things to look at…

[ Van Hemelryck, ’25 ]

[ Bobev, Paul, Revello, ’26 ]

• D1-D5 branes decoupling from the bulk ? [ Apers, ’26 ]
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ευχαριστώ ! 

thanks !



Extra slides



<latexit sha1_base64="wXDBnI+K+LTxpCBk1/rDsfIYp9c=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqicpePFYwbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aPXBwOO9GWbmhang2rjul1NaW9/Y3CpvV3Z29/YPqodHbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST27nfeUSleSIfzDTFIKYjySPOqLGSrwa5OxtUa27dXYD8JV5BalCgNah+9ocJy2KUhgmqdc9zUxPkVBnOBM4q/UxjStmEjrBnqaQx6iBfHDsjZ1YZkihRtqQhC/XnRE5jradxaDtjasZ61ZuL/3m9zETXQc5lmhmUbLkoygQxCZl/ToZcITNiagllittbCRtTRZmx+VRsCN7qy39J+6LuNeqN+8ta86aIowwncArn4MEVNOEOWuADAw5P8AKvjnSenTfnfdlacoqZY/gF5+Mbx++OrA==</latexit>

r0
<latexit sha1_base64="hUnj/YuYgcWpAF23ErrsBF8KEWQ=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRKR6koKblxWsA9oQplMJ+3QySTM3CgxFH/FjQtF3Pof7vwbp20W2nrgwuGce7n3niARXIPjfFtLyyura+uljfLm1vbOrr2339Jxqihr0ljEqhMQzQSXrAkcBOskipEoEKwdjK4nfvueKc1jeQdZwvyIDCQPOSVgpJ59qLCn+GAIRKn4AXtchpD17IpTdabAi8QtSAUVaPTsL68f0zRiEqggWnddJwE/Jwo4FWxc9lLNEkJHZMC6hkoSMe3n0+vH+MQofRzGypQEPFV/T+Qk0jqLAtMZERjqeW8i/ud1Uwgv/ZzLJAUm6WxRmAoMMZ5EgftcMQoiM4RQxc2tmA6JIhRMYGUTgjv/8iJpnVXdWrV2e16pXxVxlNAROkanyEUXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8AnaWVVw==</latexit>

r ! 1<latexit sha1_base64="BpZlxdPmIjXrWBjFqs07AnVIPes=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9SQFLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlhtsvld2KOwdZJV5OypCj3i999QYxSyOUhgmqdddzE+NnVBnOBE6LvVRjQtmYDrFrqaQRaj+bHzol51YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1IQ3fsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2RRtCN7yy6ukdVnxqpVq46pcu83jKMApnMEFeHANNbiHOjSBAcIzvMKb8+i8OO/Ox6J1zclnTuAPnM8fe3eMuw==</latexit>

0

<latexit sha1_base64="KDXaBHze/T7X6vbOWIiLUw4UB8A=">AAAB/nicbVDLSsNAFJ34rPUVFVduBotQNyVRaV1JURCXFewD2hAmk0k7djIJMxOhxIC/4saFIm79Dnf+jdM2C209cOFwzr3ce48XMyqVZX0bC4tLyyurhbXi+sbm1ra5s9uSUSIwaeKIRaLjIUkY5aSpqGKkEwuCQo+Rtje8GvvtByIkjfidGsXECVGf04BipLTkmvv+tZuWT48z2Luk/Uc3pfe4lrlmyapYE8B5YuekBHI0XPOr50c4CQlXmCEpu7YVKydFQlHMSFbsJZLECA9Rn3Q15Sgk0kkn52fwSCs+DCKhiys4UX9PpCiUchR6ujNEaiBnvbH4n9dNVHDupJTHiSIcTxcFCYMqguMsoE8FwYqNNEFYUH0rxAMkEFY6saIOwZ59eZ60Tip2tVK9PSvVL/I4CuAAHIIysEEN1MENaIAmwCAFz+AVvBlPxovxbnxMWxeMfGYP/IHx+QPt1JTX</latexit>

dF(3)

���
ijc7

near 
horizon
region asymptotic region
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Figure 2: Flux/brane correspondence for the example in Section 4.3. In the near-horizon
region (r ! 0) only source branes are present in agreement with recovering an AdS3 ⇥ M7

flux vacuum with non-zero flux-induced tadpoles. In the asymptotic region (r ! 1) there are
neither domain-wall (DW) nor source branes in agreement with recovering flat space-time.
The transition between the two regions occurs in the shaded zone around r0 where both
types of branes are present and smeared as dictated by our choice of H-functions in (4.28).
This figure has been generated with all parameters (!, f̃ , ...) set to unity.

For concreteness, we focus the remainder of the discussion on the example presented in
Section 4.3. The H-functions were chosen as in (4.27)-(4.30) involving non-harmonic func-

tions H
(4,5,6)

5
for the O5/D5(4,5,6) domain-wall branes in Table 2. Non-zero tadpoles were

induced for the fO5/fD5
(4,5,6)

spacetime-filling brane sources in Table 1, which support the
AdS3 flux vacuum arising at the near-horizon region. These two types of branes enter the
ten-dimensional Bianchi identities as

dF(3)

���
rabk

= J
O5/D5

(4,5,6)
and dF(3)

���
ijc7

= J̃
fO5/fD5

(4,5,6)
, (4.51)

where (for later convenience in Figure 2) we have introduced a new transverse coordinate
r = R

�1/4, and where the J ’s and J̃ ’s are the smearing functions in (A.5). By tracking the

evolution of dF(3)

���
rabk

⇠ @[rFabk] and dF(3)

���
ijc7

⇠ ![i7
a
Fjc]a along the transverse coordinate,

we can monitor the emergence of the flux vacuum in the near-horizon region.11 This is
depicted in Figure 2 for the example in Section 4.3. Nonetheless, let us emphasise again that
the non-harmonic H-functions in (4.20) – or in (4.28) for the particular example in Section 4.3
– represent just one possible choice. Di↵erent choices give rise to di↵erent brane smearings
in the shaded zone of Figure 2 where the transition to the flux vacuum occurs.

11Recall that, for the unrestricted D1- and D5(1,2,3)-branes, one has dF(7) = 0 as well as dF(3)
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= 0

and dF(3)

��
bjck

= 0 all along the transverse coordinate r. For the example of Section 4.3, the same happens

for the D5(7)-branes, namely, dF(3)

��
r246

= 0 and dF(3)

��
1357

= 0 all along the transverse coordinate r.
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Flux/brane correspondence

Note:  New transverse coordinate 
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Type IIB EOM’s with both source and DW branes
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• Gauge potential equations

• Dilaton equation



• Einstein equation
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7D Solvmanifold: the one-form basis
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• Nilpotent limit
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