
Alessandro Tomasiello

AdS classifications

Bariloche, 19/1/2018



Introduction
I will consider AdSd for d = 4, 5, 7

Why d > 4?



Introduction

•Easier problem; lessons for flux compactifications

• backreacted (unsmeared) orientifolds

• inspire several new AdS4 solutions

I will consider AdSd for d = 4, 5, 7

Why d > 4?



Introduction

•Easier problem; lessons for flux compactifications

• backreacted (unsmeared) orientifolds

• inspire several new AdS4 solutions

•AdS/CFT [not today]

I will consider AdSd for d = 4, 5, 7

Why d > 4?



Method: pure spinors/generalized geometry

susy parameters �1,2

G-structure on T � T �



Method: pure spinors/generalized geometry

susy parameters �1,2

G-structure on T � T �

[AT ’11]In general in type II, without factorization:



Method: pure spinors/generalized geometry

(6SLQ(7) � R8)2 VWUXFWXUH


susy parameters �1,2

G-structure on T � T �

[AT ’11]In general in type II, without factorization:



Method: pure spinors/generalized geometry

(d + H�)� = (�K + K̃�)F

(6SLQ(7) � R8)2 VWUXFWXUH


+ extra equations, almost never important

susy parameters �1,2

G-structure on T � T �

[AT ’11]In general in type II, without factorization:



Method: pure spinors/generalized geometry

(d + H�)� = (�K + K̃�)F

(6SLQ(7) � R8)2 VWUXFWXUH


+ extra equations, almost never important

total 
RR flux

GH¿QHG�E\ �NS 3-form

susy parameters �1,2

G-structure on T � T �

[AT ’11]In general in type II, without factorization:



Method: pure spinors/generalized geometry

(d + H�)� = (�K + K̃�)F

(6SLQ(7) � R8)2 VWUXFWXUH


+ extra equations, almost never important

total 
RR flux

GH¿QHG�E\ �NS 3-form

susy parameters �1,2

G-structure on T � T �

[AT ’11]In general in type II, without factorization:

I. AdS7

II. AdS5

III. AdS4



I. AdS7

ds2 = 8
�

� �̈
�ds2

$G67 +
�

��
�̈dz2

+�3/2(��̈)1/2�
2��̈��̇2 ds2

S2

e� � (��/�̈)3/4�
�̇2�2��̈

Let us also show how the metric looks like in the coordinate z we just introduced:9
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Notice that (2.25) implies ↵̈ < 0. We also have
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◆
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The expression for B is now valid both in the massless and massive regions. In the

latter we have that F2 � F0B is a closed form, as it should be.

2.2.4 Holographic limit

Finally we will identify the conditions under which the solutions of this section have

small curvature and string coupling. Usually one tends to take large ranks. However,

in our case it seems more appropriate to scale the number of gauge groups. Intuitively,

the idea is that our solutions came from a near-horizon limit of NS5-branes, and the

curvature is small when the number N of fivebranes is large. This is even clearer for

the massless solution (2.10), which is a reduction of N M5-branes.

Indeed one sees from (A.5) that making N very large makes the range of y become

large too. This looks promising, but one also sees from (2.19) that the �y
i

for i  L

and i � R are staying constant. This can be seen even more clearly in the z coordinate

introduced in section 2.2.3: the total range of the z coordinate is N , but (2.23) shows

that only the massless region is expanding; the massive regions stay the same size. In

terms of figure 2(c), the central region between the two Young diagrams is expanding

more and more. A more careful analysis indeed concludes that the D8’s are becoming

smaller and smaller with respect to the internal volume: the massless region is expand-

ing, pushing the D8’s closer and closer to the poles. Thus in this limit we are getting

back to the massless solution (2.10) and the details of the tail of the quiver associated

to the massive regions are washed out.

9The fact that we managed to write the metric in terms of a piecewise linear function is reminiscent

of [7]. The ultimate reason is that the combinatorial data are formally the same, but it might be

interesting to explore this relationship further.
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in particular we can have 
AdS4 solutions with localized O6s and O8s
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3.2 Solutions

The metric that follows from the solution (3.14) in the (z, k) coordinates is
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
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� p0

9z2
ds2

5

�

, (3.17)

ds2
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= ds2(⌃
g

) +
3zdz2

p
+

9z3

3p � zp0



kdk2

1 � k3

+
4

3

(1 � k3)p

3p � zp0(1 � k3)
⌘2
 

�

,

where

p = (z � z
0

)
⇥

(z2 + z
0

z + z2
0

) � 3`z2
1

⇤

(3.18)

and a prime denotes di↵erentiation with respect to z. Explicitly,

p0 = 3(z2 � `z2
1

) . (3.19)

The parameters z
0

, z
1

and ` are real, and ` 2 {�1, 1}5. Without loss of generality z
1

is chosen to be non-negative. The parameter  is the curvature of the Riemann surface

⌃
g

of genus g, with local metric given in (3.8). The one-form ⌘
 

is also given above in

(3.9).

The warp factor is given by the expression

e4W =
z

k

3p � zp0(1 � k3)

�p0
. (3.21)

The metric on AdS
5

is taken to be of unit radius. A radius L can be reinstated by

rescaling

z ! L2z , z
0

! L2z
0

, z
1

! L2z
1

. (3.22)

Positivity of the metric requires

zp � 0 , �p0 � 0 , 0  k  1 . (3.23)

The metric (and indeed the complete solution) is invariant under the simultaneous

reflection z ! �z and z
0

! �z
0

, and so we will restrict our study to z � 0.

5These parameters are related to the ones in (3.14) as

f0 = �6 (2F0)
2/3

`z

2
1 , c1 � 2c0 = 4z0F0

�

3`z

2
1 � z

2
0

�

. (3.20)
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III. AdS4
[IIB]

N = 1 susy:

SU(3) � SU(3) structure satisfying
[Graña, Minasian, Petrini, AT ‘05] 

dH�� = 2e�ARe�+

dH(eAIm�+) + 3Re�� = e4A � F

RR flux

N = 2 susy:

identity structure 

matrix of pure spinor pairs �IJ
±

� dH(eARe�[IJ]
+ ) = 0

dH�(IJ)
� = 2e�ARe�(IJ)

+

dH(e�AIm�[IJ]
+ ) + 3e�2AIm�[IJ]

� = �eAf�IJF

related to spinor norms
[Passias, Solard, AT ‘17] 
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M4 fiber

internal M6 =

[coordinates y, �, �i]
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actually not so bad… many local solutions can be generated. Stay tuned

S2 � S2 fiber• Right now only N = 4 solutions exist

with backreacted  NS5s, D5s!

[Assel, Bachas, Estes, Gomis ’11; d’Hoker, Estes, Gutperle ‘07] 
hopefully these can be generalized to lower susy.



Conclusions

•In higher dimensions, explicit classifications are emerging

• Also AdS6:
• AdS7

•This is inspiring new solutions in lower dimensions

•Even in AdS4, new strategies to classify extended susy

[d’Hoker, Gutperle, Karch, Uhlemann ’16…] 



Backup slides



e2Ads2
$G67 + dr2 + v2ds2

S2

To any of our solutions

e2Ads2
7 + dr2 + v2

1+16(X5�1)v2 e2Ads2
S2

an Ansatz for a consistent truncation!

¿HOGV� g(7)
µ� � Ai

µ� X‘minimal gauged 7d sugra’
[Passias, Rota, AT ’15]



One can use it to establish 
• 5* ÀRZV�IURP�$G67 WR�$G65 � �2 DQG�$G64 � �3

• QRQĥVXV\�$G67 VROXWLRQ

• $G63��4 VROXWLRQV
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S2

an Ansatz for a consistent truncation!

¿HOGV� g(7)
µ� � Ai

µ� X‘minimal gauged 7d sugra’
[Passias, Rota, AT ’15]


