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Consistent truncations of 11D/type II supergravities down to 4D

have been pivotal in developing precision tests & applications 

of the AdS4/CFT3 correspondence 

Prototypical example :
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S7

11D supergravity
Pure                        sugra 

with SO(4)R  gauge symmetry

[ Cvetic, Lu, Pope ’99 ] 
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N = 4, D = 4
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SO(4)R -gauged supergravity
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â
µ

�
2 so(4)R , ⌧ ⌘ ��+ ie�⇠ 2 SL(2)

SO(2)

 3



<latexit sha1_base64="GqVnTezeQU/MdJSazw2LnVygpQI=">AAACA3icdVDLSgMxFM3UV62vqjvdBIvgogyZ0tZ2USjqwpVUsA/oDCWTpm1o5kGSEcpQcOOvuHGhiFt/wp1/Y6atoKIHkhzOuZfce9yQM6kQ+jBSS8srq2vp9czG5tb2TnZ3ryWDSBDaJAEPRMfFknLm06ZiitNOKCj2XE7b7vg88du3VEgW+DdqElLHw0OfDRjBSku97IHtYTUimMdX01oR2nmYT66LWjHTy+aQiQqVEqpCZBb0UyhpUkJWtVyFlolmyIEFGr3su90PSORRXxGOpexaKFROjIVihNNpxo4kDTEZ4yHtaupjj0onnu0whcda6cNBIPTxFZyp3zti7Ek58VxdmUwsf3uJ+JfXjdSg4sTMDyNFfTL/aBBxqAKYBAL7TFCi+EQTTATTs0IywgITpWNLQvjaFP5PWgXTKpvl62KufraIIw0OwRE4ARY4BXVwCRqgCQi4Aw/gCTwb98aj8WK8zktTxqJnH/yA8fYJYf+Vbw==</latexit>

N = 4 , D = 4

<latexit sha1_base64="dBeuM/pF5JcjDUVuc/3ZVHpm4V0="></latexit>

Sbos =

Z
R ? 1� 1

2 d⇠ ^ ?d⇠ � 1
2 e

2⇠ d� ^ ?d�+ (4 + 2 cosh ⇠ + e⇠�2) ? 1

� 1

1 + �2e2⇠

⇣
e⇠F a

(2) ^ ?F a
(2) + � e2⇠ F a

(2) ^ F a
(2)

⌘
� e�⇠F â
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(2)

Field content : 

<latexit sha1_base64="g8vXkhGs//NPlNImx0QhdNFyvZA="></latexit>

gµ⌫ ,
�
Aa

µ , A
â
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which turn out to solve the BPS equations in (A.2)-(A.7). It is worth emphasising that these
supersymmetric Hades with SO(4) ⇥ SO(4) symmetry do not belong to the same class of
solutions as the non-supersymmetric Hades in (2.54)-(2.55). Also, they do not admit a ridge
flow limit since setting ↵1 = 0 implies having a pathological (k2 = 0) warping of AdS3 in the
geometry (2.63).

3 Uplift to eleven-dimensional supergravity

In this section we present the uplift to eleven-dimensional supergravity of the Janus and
Hades solutions constructed within the four-dimensional SO(8) gauged supergravity. We use
the conventions of [34] according to which the Lagrangian of eleven-dimensional supergravity
[35] takes the form

L11 = R̂ vol11 �
1
2 F̂(4) ^ ⇤11F̂(4) �

1
6 Â(3) ^ F̂(4) ^ F̂(4) . (3.1)

A consistent background is then subject to the source-less Bianchi identity

dF̂(4) = 0 , (3.2)

as well as the equations of motion

d(⇤11F̂(4)) +
1
2 F̂(4) ^ F̂(4) = 0 ,

R̂MN �
1
12

⇣
F̂MPQR F̂N

PQR
�

1
12 F̂PQRS F̂PQRS ĜMN

⌘
= 0 .

(3.3)

The equation of motion for F̂(4) in (3.3) can be used to introduce the dual flux

F̂(7) ⌘ ⇤11F̂(4) +
1
2Â(3) ^ F̂(4) , (3.4)

which therefore obeys the Bianchi identity dF̂(7) = 0 . The flux in (3.4) determines the
conserved Page charge of M2-branes in the background5

N2 =
1

(2⇡)6

Z

M7

F̂(7) =
1

(2⇡)6

Z

M7

⇤11F̂(4) +
1
2Â(3) ^ F̂(4) , (3.5)

where M7 is the internal space. The contribution ⇤11F̂(4) comes from electric M2-branes and

the contribution 1
2Â(3) ^ F̂(4) originates from magnetic M5-branes.

3.1 SU(3)⇥U(1)2 invariant sector

The eleven-dimensional uplift of the SU(3) ⇥ U(1)2 invariant sector of the maximal SO(8)
supergravity has been worked out in [13, 36] (see also [37]). To describe the internal geometry,
we will closely follow the Appendix B.2 of [37] and use intrinsic coordinates on S7 adapted
to its seven-dimensional Sasaki–Einstein structure. In these coordinates, the round metric on
S7 takes the form

ds27 = ds2CP3
+ (d � + ��)

2 , (3.6)

where ds2CP3
is the Fubini-Study line element (normalised as in [37])

ds2CP3
= d↵̃2 + cos2 ↵̃

�
ds2CP2

+ sin2 ↵̃ (d⌧� + �)2
�

with �� = cos2 ↵̃ (d⌧� + �) . (3.7)

5We have set the string length to unity, i.e., `s = 1 .
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Einstein eq.

Note:

❖ Consistent truncation from 11D :
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Einstein eq.

where F ⌘ (F1, F2, F̃1, F̃2) with Fi = dAi and F̃i = dÃi (i = 1, 2). The matrix C in (1.3) is
the skew-symmetric Sp(4)-invariant matrix

C =

0

BB@

0 0 �1 0
0 0 0 �1
1 0 0 0
0 1 0 0

1

CCA . (1.4)

whereas the scalar-dependent matrix M is

M = �e⇠

0

BB@

1 0 �� 0
0 |⌧ |2 0 �
�� 0 |⌧ |2 0
0 � 0 1

1

CCA . (1.5)
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, F̃2 = e�⇠ ? F2 � �F2 , (1.6)

and the Bianchi identities and equations of motion for the vectors Ai entering the action
(1.1) take the compact form

dF = 0 . (1.7)

The equations of motion for the scalars are given by
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µ⇢MF⌫
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1.2 Supersymmetry

We will follow [2, 1] and describe the fermionic fields and supersymmetry parameters of
the U(1)R ⇥ U(1)F invariant sector of N = 4 SO(4)-gauged supergravity as complex Dirac
fermions, namely,  µ, �, and ✏. The supersymmetry transformations are then given by
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From the first equation one sees that the combination AR ⌘ A1 + A2 is identified with the
U(1)R R-symmetry in the N = 2 formulation of the model. Note that the second equation
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<latexit sha1_base64="Y4M6CUSb8KaSxBtm/3AesfCv++k=">AAACAnicbZBPS8MwGMbT+W/Of1VP4iU4BA9jtEOmF2EoiMcJbhPWUtI03cLStCSpMMrw4lfx4kERr34Kb34bs64H3Xwh4eH3vC/J+/gJo1JZ1rdRWlpeWV0rr1c2Nre2d8zdva6MU4FJB8csFvc+koRRTjqKKkbuE0FQ5DPS80dXU7/3QISkMb9T44S4ERpwGlKMlEaeeRBce/aFBZ2aU4O1/NakoYlnVq26lRdcFHYhqqCotmd+OUGM04hwhRmSsm9biXIzJBTFjEwqTipJgvAIDUhfS44iIt0sX2ECjzUJYBgLfbiCOf09kaFIynHk684IqaGc96bwP6+fqvDczShPUkU4nj0UpgyqGE7zgAEVBCs21gJhQfVfIR4igbDSqVV0CPb8youi26jbzXrz9rTauiziKINDcAROgA3OQAvcgDboAAwewTN4BW/Gk/FivBsfs9aSUczsgz9lfP4AsmyTyw==</latexit>

dF1 = 0 , dF2 = 0
<latexit sha1_base64="KGlBUCXpQDCKNmZpbD9is7ehiOk=">AAACEnicbVDLSsNAFJ34rPUVdelmsAgKpSRFqptCURCXFewDmhAmk0k7dDIJMxOhhH6DG3/FjQtF3Lpy5984bbOorQcu93DOvczc4yeMSmVZP8bK6tr6xmZhq7i9s7u3bx4ctmWcCkxaOGax6PpIEkY5aSmqGOkmgqDIZ6TjD28mfueRCElj/qBGCXEj1Oc0pBgpLXnmeeAoygKS3Y49u25Bp+yUYXnW5qxq3fLMklWxpoDLxM5JCeRoeua3E8Q4jQhXmCEpe7aVKDdDQlHMyLjopJIkCA9Rn/Q05Sgi0s2mJ43hqVYCGMZCF1dwqs5vZCiSchT5ejJCaiAXvYn4n9dLVXjlZpQnqSIczx4KUwZVDCf5wIAKghUbaYKwoPqvEA+QQFjpFIs6BHvx5GXSrlbsWqV2f1FqXOdxFMAxOAFnwAaXoAHuQBO0AAZP4AW8gXfj2Xg1PozP2eiKke8cgT8wvn4BERKbNw==</latexit>

dF̃1 = 0 , dF̃2 = 0

<latexit sha1_base64="UfJmbmrxscOu9Pz5aQfoaQcAN2s=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgQcKuSPQY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9irlSv2qVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3abjLs=</latexit>,

Abelian                                      sector (for simplicity)
<latexit sha1_base64="whWgdZ99V6QNs19OJ3bUga7gJdI="></latexit>

u(1)1 ⇥ u(1)2 ⇢ so(4)R

SO(4)R -gauged supergravity



<latexit sha1_base64="GqVnTezeQU/MdJSazw2LnVygpQI=">AAACA3icdVDLSgMxFM3UV62vqjvdBIvgogyZ0tZ2USjqwpVUsA/oDCWTpm1o5kGSEcpQcOOvuHGhiFt/wp1/Y6atoKIHkhzOuZfce9yQM6kQ+jBSS8srq2vp9czG5tb2TnZ3ryWDSBDaJAEPRMfFknLm06ZiitNOKCj2XE7b7vg88du3VEgW+DdqElLHw0OfDRjBSku97IHtYTUimMdX01oR2nmYT66LWjHTy+aQiQqVEqpCZBb0UyhpUkJWtVyFlolmyIEFGr3su90PSORRXxGOpexaKFROjIVihNNpxo4kDTEZ4yHtaupjj0onnu0whcda6cNBIPTxFZyp3zti7Ek58VxdmUwsf3uJ+JfXjdSg4sTMDyNFfTL/aBBxqAKYBAL7TFCi+EQTTATTs0IywgITpWNLQvjaFP5PWgXTKpvl62KufraIIw0OwRE4ARY4BXVwCRqgCQi4Aw/gCTwb98aj8WK8zktTxqJnH/yA8fYJYf+Vbw==</latexit>

N = 4 , D = 4

<latexit sha1_base64="dBeuM/pF5JcjDUVuc/3ZVHpm4V0="></latexit>

Sbos =

Z
R ? 1� 1

2 d⇠ ^ ?d⇠ � 1
2 e

2⇠ d� ^ ?d�+ (4 + 2 cosh ⇠ + e⇠�2) ? 1

� 1

1 + �2e2⇠

⇣
e⇠F a

(2) ^ ?F a
(2) + � e2⇠ F a

(2) ^ F a
(2)

⌘
� e�⇠F â

(2) ^ ?F â
(2) + �F â

(2) ^ F â
(2)

Field content : 

<latexit sha1_base64="g8vXkhGs//NPlNImx0QhdNFyvZA="></latexit>

gµ⌫ ,
�
Aa

µ , A
â
µ

�
2 so(4)R , ⌧ ⌘ ��+ ie�⇠ 2 SL(2)

SO(2)
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<latexit sha1_base64="GqVnTezeQU/MdJSazw2LnVygpQI=">AAACA3icdVDLSgMxFM3UV62vqjvdBIvgogyZ0tZ2USjqwpVUsA/oDCWTpm1o5kGSEcpQcOOvuHGhiFt/wp1/Y6atoKIHkhzOuZfce9yQM6kQ+jBSS8srq2vp9czG5tb2TnZ3ryWDSBDaJAEPRMfFknLm06ZiitNOKCj2XE7b7vg88du3VEgW+DdqElLHw0OfDRjBSku97IHtYTUimMdX01oR2nmYT66LWjHTy+aQiQqVEqpCZBb0UyhpUkJWtVyFlolmyIEFGr3su90PSORRXxGOpexaKFROjIVihNNpxo4kDTEZ4yHtaupjj0onnu0whcda6cNBIPTxFZyp3zti7Ek58VxdmUwsf3uJ+JfXjdSg4sTMDyNFfTL/aBBxqAKYBAL7TFCi+EQTTATTs0IywgITpWNLQvjaFP5PWgXTKpvl62KufraIIw0OwRE4ARY4BXVwCRqgCQi4Aw/gCTwb98aj8WK8zktTxqJnH/yA8fYJYf+Vbw==</latexit>

N = 4 , D = 4

<latexit sha1_base64="dBeuM/pF5JcjDUVuc/3ZVHpm4V0="></latexit>

Sbos =

Z
R ? 1� 1

2 d⇠ ^ ?d⇠ � 1
2 e

2⇠ d� ^ ?d�+ (4 + 2 cosh ⇠ + e⇠�2) ? 1

� 1

1 + �2e2⇠

⇣
e⇠F a

(2) ^ ?F a
(2) + � e2⇠ F a

(2) ^ F a
(2)

⌘
� e�⇠F â

(2) ^ ?F â
(2) + �F â

(2) ^ F â
(2)

Field content : 

<latexit sha1_base64="g8vXkhGs//NPlNImx0QhdNFyvZA="></latexit>

gµ⌫ ,
�
Aa

µ , A
â
µ

�
2 so(4)R , ⌧ ⌘ ��+ ie�⇠ 2 SL(2)

SO(2)

<latexit sha1_base64="uIoNojp2IT8IWs8QiLpYXabPWfo=">AAACGHicbVDJSgNBFOyJW4xb1KOXxiB4ijMSYo5RLyIIEc0CSQg9nTdJk56F7jdqGOYzvPgrXjwo4jU3/8bJgmi0oKGoqsfrV3YghUbT/DRSC4tLyyvp1cza+sbmVnZ7p6b9UHGocl/6qmEzDVJ4UEWBEhqBAubaEur24Hzs1+9AaeF7tzgMoO2yniccwRkmUid71EJ4QOVGp92buBMVYtqS4KASvT4ypfx7+h04u7yKM51szsybE9C/xJqRHJmh0smOWl2fhy54yCXTummZAbYjplBwCXGmFWoIGB+wHjQT6jEXdDuaHBbTg0TpUsdXyfOQTtSfExFztR66dpJ0Gfb1vDcW//OaITqldiS8IETw+HSRE0qKPh23RLtCAUc5TAjjSiR/pbzPFOOYdDkuwZo/+S+pHeetYr54XciVS7M60mSP7JNDYpETUiYXpEKqhJNH8kxeyZvxZLwY78bHNJoyZjO75BeM0ReJeKCp</latexit>

AdS4 $ ABJM [ M2-brane : Aharony, Bergman, Jafferis, Maldacena ’08 ] [ AdS4 x S7 : Freund, Rubin ’80 ] 
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<latexit sha1_base64="GqVnTezeQU/MdJSazw2LnVygpQI=">AAACA3icdVDLSgMxFM3UV62vqjvdBIvgogyZ0tZ2USjqwpVUsA/oDCWTpm1o5kGSEcpQcOOvuHGhiFt/wp1/Y6atoKIHkhzOuZfce9yQM6kQ+jBSS8srq2vp9czG5tb2TnZ3ryWDSBDaJAEPRMfFknLm06ZiitNOKCj2XE7b7vg88du3VEgW+DdqElLHw0OfDRjBSku97IHtYTUimMdX01oR2nmYT66LWjHTy+aQiQqVEqpCZBb0UyhpUkJWtVyFlolmyIEFGr3su90PSORRXxGOpexaKFROjIVihNNpxo4kDTEZ4yHtaupjj0onnu0whcda6cNBIPTxFZyp3zti7Ek58VxdmUwsf3uJ+JfXjdSg4sTMDyNFfTL/aBBxqAKYBAL7TFCi+EQTTATTs0IywgITpWNLQvjaFP5PWgXTKpvl62KufraIIw0OwRE4ARY4BXVwCRqgCQi4Aw/gCTwb98aj8WK8zktTxqJnH/yA8fYJYf+Vbw==</latexit>

N = 4 , D = 4

<latexit sha1_base64="dBeuM/pF5JcjDUVuc/3ZVHpm4V0="></latexit>

Sbos =

Z
R ? 1� 1

2 d⇠ ^ ?d⇠ � 1
2 e

2⇠ d� ^ ?d�+ (4 + 2 cosh ⇠ + e⇠�2) ? 1

� 1

1 + �2e2⇠

⇣
e⇠F a

(2) ^ ?F a
(2) + � e2⇠ F a

(2) ^ F a
(2)

⌘
� e�⇠F â

(2) ^ ?F â
(2) + �F â

(2) ^ F â
(2)

Field content : 

<latexit sha1_base64="g8vXkhGs//NPlNImx0QhdNFyvZA="></latexit>

gµ⌫ ,
�
Aa

µ , A
â
µ

�
2 so(4)R , ⌧ ⌘ ��+ ie�⇠ 2 SL(2)

SO(2)

<latexit sha1_base64="uIoNojp2IT8IWs8QiLpYXabPWfo=">AAACGHicbVDJSgNBFOyJW4xb1KOXxiB4ijMSYo5RLyIIEc0CSQg9nTdJk56F7jdqGOYzvPgrXjwo4jU3/8bJgmi0oKGoqsfrV3YghUbT/DRSC4tLyyvp1cza+sbmVnZ7p6b9UHGocl/6qmEzDVJ4UEWBEhqBAubaEur24Hzs1+9AaeF7tzgMoO2yniccwRkmUid71EJ4QOVGp92buBMVYtqS4KASvT4ypfx7+h04u7yKM51szsybE9C/xJqRHJmh0smOWl2fhy54yCXTummZAbYjplBwCXGmFWoIGB+wHjQT6jEXdDuaHBbTg0TpUsdXyfOQTtSfExFztR66dpJ0Gfb1vDcW//OaITqldiS8IETw+HSRE0qKPh23RLtCAUc5TAjjSiR/pbzPFOOYdDkuwZo/+S+pHeetYr54XciVS7M60mSP7JNDYpETUiYXpEKqhJNH8kxeyZvxZLwY78bHNJoyZjO75BeM0ReJeKCp</latexit>

AdS4 $ ABJM [ M2-brane : Aharony, Bergman, Jafferis, Maldacena ’08 ] [ AdS4 x S7 : Freund, Rubin ’80 ] 

<latexit sha1_base64="Zljw8kx6KfFuAruZdBATAF1DENI=">AAACIXicbVBNS8NAEN34WetX1aOXxSJ4KolI7bHqRQRBwarQljLZTtqlm03Ynagl9K948a948aCIN/HPmNYKWn0w8Hhvhpl5fqykJdd9d6amZ2bn5nML+cWl5ZXVwtr6pY0SI7AmIhWZax8sKqmxRpIUXscGIfQVXvm9o6F/dYPGykhfUD/GZggdLQMpgDKpVag0CO/IhOkJ6MQOeENhQEZ2ugTGRLf82z44PDnlUhOaAATaQb5VKLoldwT+l3hjUmRjnLUKb412JJIQNQkF1tY9N6ZmCoakUDjINxKLMYgedLCeUQ0h2mY6+nDAtzOlzYPIZKWJj9SfEymE1vZDP+sMgbp20huK/3n1hIJKM5U6Tgi1+FoUJIpTxIdx8bY0KEj1MwLCyOxWLrpgQGRJ2GEI3uTLf8nlbskrl8rne8VqZRxHjm2yLbbDPLbPquyYnbEaE+yePbJn9uI8OE/Oq/P21TrljGc22C84H59KZKTF</latexit>

Janus $ ABJM interfaces[ AdS3  x R x S7 ] 

[ D’Hoker, Ester, Gutperle, Krym ’09 ] 

[ Bobev, Pilch, Warner ’13 ]
[ Pilch, Tyukov, Warner ’15 ] 

[ Anabalón, AG, Chamorro-Burgos ’22 ]

[ Freedman, Pufu ’13 ] 
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<latexit sha1_base64="GqVnTezeQU/MdJSazw2LnVygpQI=">AAACA3icdVDLSgMxFM3UV62vqjvdBIvgogyZ0tZ2USjqwpVUsA/oDCWTpm1o5kGSEcpQcOOvuHGhiFt/wp1/Y6atoKIHkhzOuZfce9yQM6kQ+jBSS8srq2vp9czG5tb2TnZ3ryWDSBDaJAEPRMfFknLm06ZiitNOKCj2XE7b7vg88du3VEgW+DdqElLHw0OfDRjBSku97IHtYTUimMdX01oR2nmYT66LWjHTy+aQiQqVEqpCZBb0UyhpUkJWtVyFlolmyIEFGr3su90PSORRXxGOpexaKFROjIVihNNpxo4kDTEZ4yHtaupjj0onnu0whcda6cNBIPTxFZyp3zti7Ek58VxdmUwsf3uJ+JfXjdSg4sTMDyNFfTL/aBBxqAKYBAL7TFCi+EQTTATTs0IywgITpWNLQvjaFP5PWgXTKpvl62KufraIIw0OwRE4ARY4BXVwCRqgCQi4Aw/gCTwb98aj8WK8zktTxqJnH/yA8fYJYf+Vbw==</latexit>

N = 4 , D = 4

<latexit sha1_base64="dBeuM/pF5JcjDUVuc/3ZVHpm4V0="></latexit>

Sbos =

Z
R ? 1� 1

2 d⇠ ^ ?d⇠ � 1
2 e

2⇠ d� ^ ?d�+ (4 + 2 cosh ⇠ + e⇠�2) ? 1

� 1

1 + �2e2⇠

⇣
e⇠F a

(2) ^ ?F a
(2) + � e2⇠ F a

(2) ^ F a
(2)

⌘
� e�⇠F â

(2) ^ ?F â
(2) + �F â

(2) ^ F â
(2)

Field content : 

<latexit sha1_base64="g8vXkhGs//NPlNImx0QhdNFyvZA="></latexit>

gµ⌫ ,
�
Aa

µ , A
â
µ

�
2 so(4)R , ⌧ ⌘ ��+ ie�⇠ 2 SL(2)

SO(2)

<latexit sha1_base64="uIoNojp2IT8IWs8QiLpYXabPWfo=">AAACGHicbVDJSgNBFOyJW4xb1KOXxiB4ijMSYo5RLyIIEc0CSQg9nTdJk56F7jdqGOYzvPgrXjwo4jU3/8bJgmi0oKGoqsfrV3YghUbT/DRSC4tLyyvp1cza+sbmVnZ7p6b9UHGocl/6qmEzDVJ4UEWBEhqBAubaEur24Hzs1+9AaeF7tzgMoO2yniccwRkmUid71EJ4QOVGp92buBMVYtqS4KASvT4ypfx7+h04u7yKM51szsybE9C/xJqRHJmh0smOWl2fhy54yCXTummZAbYjplBwCXGmFWoIGB+wHjQT6jEXdDuaHBbTg0TpUsdXyfOQTtSfExFztR66dpJ0Gfb1vDcW//OaITqldiS8IETw+HSRE0qKPh23RLtCAUc5TAjjSiR/pbzPFOOYdDkuwZo/+S+pHeetYr54XciVS7M60mSP7JNDYpETUiYXpEKqhJNH8kxeyZvxZLwY78bHNJoyZjO75BeM0ReJeKCp</latexit>

AdS4 $ ABJM [ M2-brane : Aharony, Bergman, Jafferis, Maldacena ’08 ] [ AdS4 x S7 : Freund, Rubin ’80 ] 

<latexit sha1_base64="Zljw8kx6KfFuAruZdBATAF1DENI=">AAACIXicbVBNS8NAEN34WetX1aOXxSJ4KolI7bHqRQRBwarQljLZTtqlm03Ynagl9K948a948aCIN/HPmNYKWn0w8Hhvhpl5fqykJdd9d6amZ2bn5nML+cWl5ZXVwtr6pY0SI7AmIhWZax8sKqmxRpIUXscGIfQVXvm9o6F/dYPGykhfUD/GZggdLQMpgDKpVag0CO/IhOkJ6MQOeENhQEZ2ugTGRLf82z44PDnlUhOaAATaQb5VKLoldwT+l3hjUmRjnLUKb412JJIQNQkF1tY9N6ZmCoakUDjINxKLMYgedLCeUQ0h2mY6+nDAtzOlzYPIZKWJj9SfEymE1vZDP+sMgbp20huK/3n1hIJKM5U6Tgi1+FoUJIpTxIdx8bY0KEj1MwLCyOxWLrpgQGRJ2GEI3uTLf8nlbskrl8rne8VqZRxHjm2yLbbDPLbPquyYnbEaE+yePbJn9uI8OE/Oq/P21TrljGc22C84H59KZKTF</latexit>

Janus $ ABJM interfaces[ AdS3  x R x S7 ] 

[ D’Hoker, Ester, Gutperle, Krym ’09 ] 

[ Bobev, Pilch, Warner ’13 ]
[ Pilch, Tyukov, Warner ’15 ] 

[ Anabalón, AG, Chamorro-Burgos ’22 ]

<latexit sha1_base64="bdOcMNO+I2xAMAeqh9u7GuPrnXE="></latexit>

AdS-BH $ ABJM on ⌃2 (top. twist)[ AdS2  x Σ2 x S7 ] 

[ Anabalón, Cacciatori, Caldarelli, Cardoso, Castro, Chimento, 
Chow, Compère, Cvetic, Dall’ Agata, Duff, Erbin, Ferrero, Gnecchi, 
AG, Halmagyi, Hoxa, Hristov, Inglese, Ipiña, Karndumri, 
Katmadas, Klemm, Liu, Lodato, Lü, Lu, Martelli, Martinez-Acosta, 
Monten, Ortín, Oyarzo, Petri, Petrini, Pope, Rabbiosi, Sati, Sparks, 
Suh, Toldo, Tomasiello, Tran, Trigiante, Vaughan, Zaffaroni, … ]

[ Arav, Azzurli, Amariti, Benini, Bobev, Cabo-Bizet, 
Charles, Choi,  Crichigno, Gauntlett, Jiao, Sparks, Hong, 
Hristov, Kim, Kim, Morteza Hosseini, Min, Pando Zayas, 
Pilch, Reys, Roberts, Rosen, Xin, Zaffaroni, …  ] 

[ Freedman, Pufu ’13 ] 
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Take home message

 11

7

guarantees the consistency of the truncation of type IIB
supergravity on S1⇥S5 down to the U(1)2R-invariant sec-
tor of N = 4, D = 4 supergravity. Finally, the type
IIB uplift we have presented admits a pair of axion-like
deformations �i=1,2 along the lines of [38]. These can
break supersymmetry and enter the uplift formulae via
the simple replacement d'i ! d'i + �i d⌘.

C. S-fold interpretation

Let us look in detail at the dependence of the various
type IIB fields on the coordinate ⌘ along the S1. This
dependence is intimately related to the transformation
properties of the type IIB fields under the (classical) S-
duality group SL(2,R). The ten-dimensional metric (31)
and the field strength eF5 (43) are S-duality singlets and,
consistently, do not depend on ⌘. On the contrary, the
two-form potential B↵ = (B2, C2) and the type IIB axion-
dilaton matrix

m↵� =

✓
e�� + e� C2

0 �e� C0

�e� C0 e�

◆
, (44)

transform linearly under S-duality. By looking at (37)-
(40) and (36), one observes a very specific dependence
of these fields on the coordinate ⌘. In particular, it is
totally encoded in a (local) SL(2,R) twist matrix

A↵
�(⌘) =

✓
e�⌘ 0
0 e⌘

◆
, (45)

of hyperbolic type, in terms of which the two-form po-
tentials and the axion-dilaton matrix can be written as

B
↵ = A↵

� b
� and m↵� = (A�t)↵

� m��(A
�1)�� (46)

with b� and m�� being ⌘-independent fields.
The coordinate ⌘ can be made periodic of period T .

However, in this case, the SL(2,R) twist matrix in (45)
induces a non-trivial monodromy

MS1 = A�1(⌘)A(⌘ + T ) =

✓
e�T 0
0 eT

◆
, (47)

on the type IIB fields (46) upon which it acts. In order
for a background of this kind to be a consistent S-fold
solution of type IIB superstring theory, the monodromy
along the S1 should belong to the (quantum) S-duality
group SL(2, Z). This is achieved by acting on the above
solution with a suitable (global) element g 2 SL(2,R), as
a consequence of which, the monodromy matrix becomes

M(k) = g�1 MS1 g =

✓
k 1
�1 0

◆
with g 2 SL(2,R) ,

(48)
where k 2 N and k � 3, provided T is chosen to be
k-dependent and given by T (k) = arccosh

�
k
2

�
. The non-

trivial S-duality monodromy M(k) renders the type IIB
background locally geometric but globally non-geometric.

V. CONCLUSIONS

In this letter we have presented a new method to
construct consistent truncations of type IIB and 11D
supergravities based on Generalised Geometry and
Exceptional Field Theory. Starting from an AdSD vac-
uum preserving N supersymmetries in a D-dimensional
gauged maximal supergravity that admits a (locally)
geometric uplift to type IIB/11D supergravity, the
method provides a consistent truncation of the latter to
pure N -extended supergravity in D dimensions. As an
example, starting from the unique N = 4 AdS4 vacuum
of the D = 4 gauged maximal supergravity of [19], which
admits a non-geometric (still locally geometric) S-fold
uplift to type IIB supergravity, we have constructed a
consistent truncation of the latter down to pure N = 4,
D = 4 SO(4)R-gauged supergravity. We can then state
that:

“Any solution of pure N = 4, D = 4 SO(4)R-gauged
supergravity can be oxidised to a non-geometric S-fold

background of type IIB string theory.”

Particularly interesting examples of such four-
dimensional solutions are the multi-charge accelerating
black holes and spindles of [35] which have already
been embedded in M-theory using the uplift formulae
provided in [3]. Having both a geometric M-theory
embedding and a non-geometric type IIB embedding at
disposal for such supergravity solutions opens up the
possibility for a comparative holographic study within
the contexts of ABJM theory [39] (cf. [40]) and S-fold
CFT3’s [41] (see also [42] for a connection between
M-theory and type IIB supergravity solutions based on
non-abelian T-duality). This could help in shedding new
light on the holography of non-geometric backgrounds
of string theory.
Although we have focalised our discussion on a pure

N = 4 supergravity subsector of the maximal gauged
supergravity of [19], our method holds on more gen-
eral grounds. Firstly, it does not require the consistent
subsector of the maximal gauged supergravity to be a
pure N -extended supergravity. A follow-up application
in this direction would be to assess the existence of a
consistent subsector of the maximal gauged supergrav-
ity of [19] describing N = 2 supergravity coupled to a
massless vector multiplet and capturing the AdS4 vac-
uum dual to a generic point in the conformal manifold
of N = 2 S-fold CFT3’s [43] (which comes along with
a U(1)F flavour symmetry). Our method would auto-
matically provide the relevant type IIB uplift formulae
for such a matter-coupled N = 2 consistent truncation
(simpler than the one of [30]), which could then be used
to perform precision tests of S-fold holography building
on the results of [44]. Secondly, and upon suitable ad-
justments, our method can also be applied to identify
consistent subsectors of less supersymmetric and matter-
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Type IIB uplift of pure                            gauged supergravity 
<latexit sha1_base64="JVVPPywLrChapjUcNKYCYX41dq0=">AAACA3icbVC7SgNBFL0bXzG+Vu20GQyCRQi7EqJNIKiFlUQwMZBdwuxkkgyZfTAzK4QlYOOv2FgoYutP2Pk3ziZbaOKBGQ7n3Mu993gRZ1JZ1reRW1peWV3Lrxc2Nre2d8zdvZYMY0Fok4Q8FG0PS8pZQJuKKU7bkaDY9zi990aXqX//QIVkYXCnxhF1fTwIWJ8RrLTUNQ8cH6shwTy5mdQqyCmhUvpd1SqFrlm0ytYUaJHYGSlChkbX/HJ6IYl9GijCsZQd24qUm2ChGOF0UnBiSSNMRnhAO5oG2KfSTaY3TNCxVnqoHwr9AoWm6u+OBPtSjn1PV6Yby3kvFf/zOrHqn7sJC6JY0YDMBvVjjlSI0kBQjwlKFB9rgolgeldEhlhgonRsaQj2/MmLpHVatqvl6m2lWL/I4sjDIRzBCdhwBnW4hgY0gcAjPMMrvBlPxovxbnzMSnNG1rMPf2B8/gDy5pUi</latexit>

N = 4 , D = 4

Outlook

See works by :  Arav, Berman, Bobev, Cesàro, Cheung, Fischbacher, Gauntlett, Gautason, 
Giambrone, Inverso, Larios, Malek, Pilch, Roberts, Rosen, Samtleben, Suh, Trigiante, van 
Muiden, Varela…
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Type IIB  on

<latexit sha1_base64="oPGJsN2NwcdJeRgKwLEOF2attnw="></latexit>

ds210 = ds2AdS5
+ g�2 d̊s2S5

eF5 = 4 g (1 + ?) vol5

m↵� =

 
e�� + e� C2

0 �e� C0

�e� C0 e�

!
=

 
e��0 0

0 e�0

!
with �0 = cst

B↵ =

 
B2

C2

!
= 0

 [ SL(2)-covariant notation                    ]
<latexit sha1_base64="gYgRh8yl7Bfe102VNptQ/IM4tBo=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4kCEz2NouhKIblxXsAzpDyaSZNjSTCUlGKKW/4caFIm79GXf+jelDUNEDl3s4515ycyLJmTYIfTi5ldW19Y38ZmFre2d3r7h/0NJppghtkpSnqhNhTTkTtGmY4bQjFcVJxGk7Gl3P/PY9VZql4s6MJQ0TPBAsZgQbKwUB5nKI4SX0zvxesYRc5FfLqAaR69vmly0pI69WqUHPRXOUwBKNXvE96KckS6gwhGOtux6SJpxgZRjhdFoIMk0lJiM8oF1LBU6oDifzm6fwxCp9GKfKljBwrn7fmOBE63ES2ckEm6H+7c3Ev7xuZuJqOGFCZoYKsngozjg0KZwFAPtMUWL42BJMFLO3QjLEChNjYyrYEL5+Cv8nLd/1Km7l9rxUv1rGkQdH4BicAg9cgDq4AQ3QBARI8ACewLOTOY/Oi/O6GM05y51D8APO2yeC+pC4</latexit>

↵ = 1, 2

From now on we will set                 and 
<latexit sha1_base64="/+XSOnACc/0bPZJ2TuRCwnW9e5k=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgasgUW9uFUHTjsqJ9QDuUTJqZhmYeJBmhDP0ENy4UcesXufNvTB+Cih4IOZxzL/fe4yWCK43xh5VbWV1b38hvFra2d3b3ivsHbRWnkrIWjUUsux5RTPCItTTXgnUTyUjoCdbxxlczv3PPpOJxdKcnCXNDEkTc55RoI90GF86gWMI2LtcquI6wXTZfuWJIBTv1ah05Np6jBEs0B8X3/jCmacgiTQVRqufgRLsZkZpTwaaFfqpYQuiYBKxnaERCptxsvuoUnRhliPxYmhdpNFe/d2QkVGoSeqYyJHqkfnsz8S+vl2q/5mY8SlLNIroY5KcC6RjN7kZDLhnVYmIIoZKbXREdEUmoNukUTAhfl6L/SbtsO1W7enNWalwu48jDERzDKThwDg24hia0gEIAD/AEz5awHq0X63VRmrOWPYfwA9bbJzC8jcU=</latexit>

g = 1
<latexit sha1_base64="CHz0W7omBU5MrWtsmhqwFHu8pu8=">AAAB8XicdVDLSgMxFL1TX7W+qi7dBIvgasgUW9uFUHTjsoJ9YDuUTJq2oZnMkGSEMvQv3LhQxK1/486/MX0IKnog5HDOvdx7TxALrg3GH05mZXVtfSO7mdva3tndy+8fNHWUKMoaNBKRagdEM8ElaxhuBGvHipEwEKwVjK9mfuueKc0jeWsmMfNDMpR8wCkxVrrr1ke8l+LpBe7lC9jFxUoJVxF2i/YrliwpYa9ariLPxXMUYIl6L//e7Uc0CZk0VBCtOx6OjZ8SZTgVbJrrJprFhI7JkHUslSRk2k/nG0/RiVX6aBAp+6RBc/V7R0pCrSdhYCtDYkb6tzcT//I6iRlU/JTLODFM0sWgQSKQidDsfNTnilEjJpYQqrjdFdERUYQaG1LOhvB1KfqfNIuuV3bLN2eF2uUyjiwcwTGcggfnUINrqEMDKEh4gCd4drTz6Lw4r4vSjLPsOYQfcN4+ATeGkKc=</latexit>

�0 = 0

<latexit sha1_base64="SPDHpnSQVZY+DhDk2Tja7bz4fDA="></latexit>

AdS5 ⇥ S5

R-symmetry :  SU(4)R ~ SO(6)R  from  S5
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Can we replace             by                     ? [ AG, Sterckx ’19 ] 
<latexit sha1_base64="lIKDUy4ld3byLmf4HxdUUYKgZvg="></latexit>

AdS4 ⇥ S1⌘
<latexit sha1_base64="HQ/VtkeBZ9RIpbjet+xpswEsU0A=">AAAB+3icdVDLSgMxFM34rPVV69JNsAiuhkxxarurunFZ0T6gLSWTpm1o5kFyR1qG+RU3LhRx64+4829MH4KKHrjcwzn3kpvjRVJoIOTDWlldW9/YzGxlt3d29/ZzB/mGDmPFeJ2FMlQtj2ouRcDrIEDyVqQ49T3Jm974auY377nSIgzuYBrxrk+HgRgIRsFIvVy+A3wCyk8u+rdpL3FTnO3lCsQmxbJLKpjYRdOKriEucSqlCnZsMkcBLVHr5d47/ZDFPg+ASap12yERdBOqQDDJ02wn1jyibEyHvG1oQH2uu8n89hSfGKWPB6EyFQCeq983EuprPfU9M+lTGOnf3kz8y2vHMCh3ExFEMfCALR4axBJDiGdB4L5QnIGcGkKZEuZWzEZUUQYmrlkIXz/F/5NG0XZKdunmrFC9XMaRQUfoGJ0iB52jKrpGNVRHDE3QA3pCz1ZqPVov1utidMVa7hyiH7DePgHiQpRd</latexit>

AdS5
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Can we replace             by                     ?

 [ SL(2)-covariant notation                    ]
<latexit sha1_base64="gYgRh8yl7Bfe102VNptQ/IM4tBo=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4kCEz2NouhKIblxXsAzpDyaSZNjSTCUlGKKW/4caFIm79GXf+jelDUNEDl3s4515ycyLJmTYIfTi5ldW19Y38ZmFre2d3r7h/0NJppghtkpSnqhNhTTkTtGmY4bQjFcVJxGk7Gl3P/PY9VZql4s6MJQ0TPBAsZgQbKwUB5nKI4SX0zvxesYRc5FfLqAaR69vmly0pI69WqUHPRXOUwBKNXvE96KckS6gwhGOtux6SJpxgZRjhdFoIMk0lJiM8oF1LBU6oDifzm6fwxCp9GKfKljBwrn7fmOBE63ES2ckEm6H+7c3Ev7xuZuJqOGFCZoYKsngozjg0KZwFAPtMUWL42BJMFLO3QjLEChNjYyrYEL5+Cv8nLd/1Km7l9rxUv1rGkQdH4BicAg9cgDq4AQ3QBARI8ACewLOTOY/Oi/O6GM05y51D8APO2yeC+pC4</latexit>

↵ = 1, 2
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Non-supersymmetric solution with linear dilaton profile                    !!

[ AG, Sterckx ’19 ] 
<latexit sha1_base64="lIKDUy4ld3byLmf4HxdUUYKgZvg="></latexit>
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<latexit sha1_base64="HQ/VtkeBZ9RIpbjet+xpswEsU0A=">AAAB+3icdVDLSgMxFM34rPVV69JNsAiuhkxxarurunFZ0T6gLSWTpm1o5kFyR1qG+RU3LhRx64+4829MH4KKHrjcwzn3kpvjRVJoIOTDWlldW9/YzGxlt3d29/ZzB/mGDmPFeJ2FMlQtj2ouRcDrIEDyVqQ49T3Jm974auY377nSIgzuYBrxrk+HgRgIRsFIvVy+A3wCyk8u+rdpL3FTnO3lCsQmxbJLKpjYRdOKriEucSqlCnZsMkcBLVHr5d47/ZDFPg+ASap12yERdBOqQDDJ02wn1jyibEyHvG1oQH2uu8n89hSfGKWPB6EyFQCeq983EuprPfU9M+lTGOnf3kz8y2vHMCh3ExFEMfCALR4axBJDiGdB4L5QnIGcGkKZEuZWzEZUUQYmrlkIXz/F/5NG0XZKdunmrFC9XMaRQUfoGJ0iB52jKrpGNVRHDE3QA3pCz1ZqPVov1utidMVa7hyiH7DePgHiQpRd</latexit>
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Can we make sense out of       ?
<latexit sha1_base64="rVkF2SiERvDGinlJ5AX5MjvOQk8=">AAAB/nicdVBNSwMxEM36WetXVTx5CRbB05Ittra3ohePFa0KbS3ZdKqh2Q+SWbEsC/4VLx4U8erv8Oa/Ma0VVPTBMI/3Zsjk+bGSBhl7d6amZ2bn5nML+cWl5ZXVwtr6mYkSLaApIhXpC58bUDKEJkpUcBFr4IGv4NwfHI788xvQRkbhKQ5j6AT8KpR9KThaqVvYbCPcog7Sk+wy9bJu2gbkWbdQZC4rVcusRplbsq1UtqTMvFqlRj2XjVEkEzS6hbd2LxJJACEKxY1peSzGTso1SqEgy7cTAzEXA34FLUtDHoDppOPzM7pjlR7tR9pWiHSsft9IeWDMMPDtZMDx2vz2RuJfXivBfrWTyjBOEELx+VA/URQjOsqC9qQGgWpoCRda2lupuOaaC7SJ5W0IXz+l/5OzkutV3MrxXrF+MIkjR7bINtklHtkndXJEGqRJBEnJPXkkT86d8+A8Oy+fo1POZGeD/IDz+gGY6paU</latexit>

S1⌘ [ AG, Sterckx ’19 ] 
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 [ SL(2)-covariant notation                    ]
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↵ = 1, 2

Rewriting in terms of a local SL(2,R) twist matrix
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[ AG, Sterckx ’19 ] Can we make sense out of       ?
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<latexit sha1_base64="etObR3sio4kHOl449lrqvJtP5o4=">AAACCnicbVDNSsNAGNzUvxr/oh69rJaCh1ISkepFqHrxWMG2QhPKZrtpl242YXcjlNCzF1/FiwdFvPoE3nwbN2kO2jqwMMzsxzff+DGjUtn2t1FaWl5ZXSuvmxubW9s71u5eR0aJwKSNIxaJex9JwignbUUVI/exICj0Gen64+vM7z4QIWnE79QkJl6IhpwGFCOlpb51eOnW3Bp0Q6RGgUDj1J/CTLnIZds0zb5Vset2DrhInIJUQIFW3/pyBxFOQsIVZkjKnmPHykuRUBQzMjXdRJIY4TEakp6mHIVEeml+yhRWtTKAQST04wrm6u+JFIVSTkKdsppFlvNeJv7n9RIVnHsp5XGiCMezRUHCoIpg1gscUEGwYhNNEBZUZ4V4hATCSreXleDMn7xIOid1p1Fv3J5WmldFHWVwAI7AMXDAGWiCG9ACbYDBI3gGr+DNeDJejHfjY/a1ZBQz++APjM8fLoOXYA==</latexit>

A b = 0
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-                          hyperbolic monodromy  :
J
H
E
P
0
4
(
2
0
2
0
)
0
5
0

Again U(1)φ is broken by the explicit dependence of (3.36) on the angle φ. This concludes

the uplift of the AdS4 vacuum with N = 2 and SU(2) × U(1) symmetry discussed in

section 2.3.3 to a ten-dimensional background of type IIB supergravity. It is worth empha-

sising that, if trivialising the A-twist in (3.30), i.e. Aα
β = δαβ , then the ten-dimensional

equations of motion of type IIB supergravity are no longer satisfied.

3.2 S-fold interpretation

The dependence of the full type IIB solution on the coordinate η along the R direction of

the geometry (3.27) is totally encoded in the local SL(2,R)IIB A-twist in (3.30). This twist

matrix is of hyperbolic type and thus induces a non-trivial monodromy

MS1 = A−1(η)A(η + T ) =

(
coshT sinhT

sinhT coshT

)
, (3.37)

when forcing the η coordinate to be periodic η → η + T with period T , namely, when

replacing R → S1 in the geometry. Generalising the A-twist in (3.30) to a discrete k-family

(k ∈ N with k ≥ 3) of new ones

A(k) = Ag(k) with g(k) =





(k2 − 4)
1
4

√
2

0

k√
2(k2−4)

1
4

√
2

(k2 − 4)
1
4




, (3.38)

the monodromy (3.37) gets generalised to a k-family of SL(2,Z)IIB hyperbolic monodromies

M(k) = A−1
(k)(η)A(k)

(
η + T (k)

)
=

(
k 1

−1 0

)
, k ≥ 3 , (3.39)

with T (k) = log(k +
√
k2 − 4) − log(2) and TrM(k) > 2. Therefore, as discussed in [27]

(see also [32]), these backgrounds can be interpreted as locally geometric compactifications

on S1 × S5 involving a k-family of S-duality monodromies (3.39). These monodromies can

be written as

M(k) = −ST k with S =

(
0 −1

1 0

)
and T =

(
1 0

1 1

)
, (3.40)

and thus define a k-family of S-fold backgrounds. Moreover, the argument wielded in [27]

for the straightforward uplift of the four-dimensional supersymmetries to ten dimensions

relied on the monodromy (3.37) being in the hyperbolic conjugacy class of SL(2,R)IIB.
This is still our case, so the S-folds presented here preserve N = 2 supersymmetry.

Lastly, various holographic aspects of both N = 4 [27] and N = 1 [32, 36] S-folds with

hyperbolic monodromies have respectively been investigated in [33–35] and [36] within the

– 16 –

-  Acting with a global                element  ( k > 2 ) :
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(k)(⌘) A(k)
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= �ST k 2 SL(2,Z)IIB
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section 2.3.3 to a ten-dimensional background of type IIB supergravity. It is worth empha-

sising that, if trivialising the A-twist in (3.30), i.e. Aα
β = δαβ , then the ten-dimensional

equations of motion of type IIB supergravity are no longer satisfied.

3.2 S-fold interpretation

The dependence of the full type IIB solution on the coordinate η along the R direction of

the geometry (3.27) is totally encoded in the local SL(2,R)IIB A-twist in (3.30). This twist

matrix is of hyperbolic type and thus induces a non-trivial monodromy
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when forcing the η coordinate to be periodic η → η + T with period T , namely, when

replacing R → S1 in the geometry. Generalising the A-twist in (3.30) to a discrete k-family
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the monodromy (3.37) gets generalised to a k-family of SL(2,Z)IIB hyperbolic monodromies
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with T (k) = log(k +
√
k2 − 4) − log(2) and TrM(k) > 2. Therefore, as discussed in [27]

(see also [32]), these backgrounds can be interpreted as locally geometric compactifications

on S1 × S5 involving a k-family of S-duality monodromies (3.39). These monodromies can

be written as

M(k) = −ST k with S =

(
0 −1

1 0

)
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and thus define a k-family of S-fold backgrounds. Moreover, the argument wielded in [27]

for the straightforward uplift of the four-dimensional supersymmetries to ten dimensions

relied on the monodromy (3.37) being in the hyperbolic conjugacy class of SL(2,R)IIB.
This is still our case, so the S-folds presented here preserve N = 2 supersymmetry.

Lastly, various holographic aspects of both N = 4 [27] and N = 1 [32, 36] S-folds with

hyperbolic monodromies have respectively been investigated in [33–35] and [36] within the
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Finally, using the relation
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j
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one obtains the final expression
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or, using the relations (A.1), the equivalent expression
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�
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�
, (3.32)

where ⌦
�
⌘ (⌦R

,⌦
I) .

At the non-supersymmetric vacuum with SO(6) symmetry in (2.18)-(2.19) one has that
the scalar-dependent matrix in (3.28) reduces to H�� = 0 and therefore the two-form type IIB
potentials vanish, namely,

B↵ = 0 . (3.33)

At the N = 1 supersymmetric vacuum with SU(3) symmetry in (2.21)-(2.22) one has that
the scalar-dependent matrix in (3.28) depends independently on ⇣ and ⇣̃ so the compact
U(1) symmetry associated with kU in (2.16) is broken.

3.4 Axion-dilaton

Setting � = 0 , the blocks of the scalar matrix relevant for the axion-dilaton are given by

M
�k �l = e

�'
�
kl
C

�� + e
�' (1� Y ) Jkl

✏
��

,

M�k �l = e
'
�kl C�� + e

' (1� Y ) Jkl ✏�� .

(3.34)

Using the uplifting formulas in [7], and after some algebra, the SL(2) axion-dilaton matrix
takes the form

m↵� = (A�t)↵
� m�� (A

�1)�� . (3.35)

in terms of the SL(2) scalar-dependent matrix

m�� ⌘
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Y
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Y

 
e
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2) �Z

�Z e
2�

!
, (3.36)

and the SL(2) twist (A�1)↵� in (3.26).
At the non-supersymmetric vacuum with SO(6) symmetry in (2.18)-(2.19) one has that

the scalar-dependent SO(1, 1) matrix in (3.36) reduces

m�� =
1

p
1� �2

 
1 ��

�� 1

!
, (3.37)

with � 2 (�1, 1) . At the N = 1 supersymmetric vacuum with SU(3) symmetry in (2.21)-
(2.22) one has that the scalar-dependent SO(1, 1) matrix in (3.36) reads

m�� =
2

3 |~⇣|2

0

B@
1 �

q
1� 9

4 |
~⇣|4

�

q
1� 9

4 |
~⇣|4 1

1

CA , (3.38)

with |~⇣|
2
2 ( 0 , 2

3 ] , so the compact U(1) symmetry associated with kU in (2.16) is preserved
by the axion-dilaton background.
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10D aspects of flat deformations of the N=4 S-fold

Using techniques from ExFT we have uplifted a 4D coset representative which

does not exactly coincide with the one in 2109.06032. The one we have used

here realises an SO(3)⇥ SO(3) symmetry rather than an SO(4) symmetry, so

the 10D uplift becomes simpler. The axions here (we denote them e�1,2 ) are

related to those in 2109.06032 by

�
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1p
2
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2109.06032
2 =

1p
2
(e�1 + e�2) . (1)

The uplift is performed in terms of embedding coordinates Y’s. Then we move

to adapted coordinates making the S-fold symmetries manifest. The 10D two-

parameter family of solutions takes the following form.

Original uplift

The ten-dimensional metric reads
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2
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0
i
2
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0
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and
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The coordinate ranges are given by

↵ 2 [0,
⇡
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Note that one of the two-spheres ⌦i shrinks to zero size at ↵ = 0,
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2 . The

two-form fields are of the form
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with the usual SO(1,1) twist
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and the ⌘-independent complex combination
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A conjecture

two-forms in D = 6 we include both the fields and their duals. In D = 6 the self- and anti-

self-dual two-forms are distinguished by their transformation under the two R-symmetry

groups. Comparing with the standard literature (see for example the review in [46]) we see

that these theories are in one-to-one correspondence with the possible pure supergravity

theories. This includes, in particular, the maximally supersymmetric cases of the sphere

reductions. In each case, the gauging of the theory will depend on the singlet torsion, as

described for the sphere cases in [6].

Ed(d) N G = CEd(d)
(GS) H = CH̃d

(GS) V B

E7(7) 1 U(1) U(1) –

2 SU (2)×U(1) SU (2)×U(1) 1⊕1

3 SU (3)×U(1) SU (3)×U(1) 3⊕3̄

4 SU (4)×SL(2,R) SU (4)×U(1) (6,2)

5 SU (5, 1) SU (5)×U(1) 20

6 SO∗(12) SU (6)×U(1) 32

8 E7(7) SU (8) 56

E6(6) 1 USp(2) USp(2) 1

2 USp(4)×R+ USp(4) 5+ 1

3 SU ∗(6) USp(6) 15

4 E6(6) USp(8) 27

Spin(5, 5) (1, 0) USp(2) USp(2) – 1

(1, 1) USp(2)×USp(2)×R+ USp(2)×USp(2) (2,2) 2·(1,1)
(2, 0) USp(4) USp(4) – 5

(2, 1) SU ∗(4)×USp(2) USp(4)×USp(2) (4,2) (6,1)

(2, 2) Spin(5, 5) USp(4)×USp(4) 16 10

SL(5,R) 1 USp(2)×R+ USp(2) 3 1

2 SL(5,R) USp(4) 10 5

Table 3. Commutant groups and G-representations of vectors and two-forms for GN -structure
consistent truncations.

From one perspective, this is not surprising – the representation theory is the same as

that giving each pure supergravity theory as truncation of the maximally supersymmetric

one in that dimensions. However, this analysis does allow us to give a proof of the conjecture

in [19] (see also [47, 48]):

Corollary. Any supergravity solution with a D-dimensional AdS (or Minkowski) factor

preserving N supersymmetries, defines a consistent truncation to the corresponding pure

supergravity theory.

The proof follows from the analysis of supersymmetric background in [18, 49, 50]. There

it was showed that solutions with AdS (or Minkowski) factors with N supersymmetries

correspond to GN generalised structures with singlet torsion. The corollary then follows

– 12 –

[ Gauntlett, Varela ’07 ] 

[ proof by Cassani, Josse, Petrini, Waldram ’19 ] 

A consistent truncation of type IIB supergravity on                  must exist  

down to pure                            SO(4)R-gauged supergravity
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N = 4 , D = 4

<latexit sha1_base64="SKqSGAqb0ewagNhaAO/ASnK0GqA="></latexit>

S1⌘ ⇥ S5

Bad news:  There is no standard group-theoretic procedure to work out the IIB embedding

[ AG, Sterckx, Trigiante ’24 ] 

Reminder : M-theory embedding on the 7-sphere  [ Cvetic, Lu, Pope ’99 ] 

Field content : 
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gµ⌫ ,
�
Aa

µ , A
â
µ

�
2 so(4)R , ⌧ ⌘ ��+ ie�⇠ 2 SL(2)

SO(2)

[ i.e. STU-model from M-theory on the 7-sphere ]

Good news: Generalised Geometry  and  Exceptional Field Theory come to rescue !



A recipe

 21

1. An N=4 solution of (maximal) D=4 supergravity defines a generalised SU(4)R structure 

2. That SU(4)R structure has a specific embedding inside the exceptional E7(7) symmetry 

group of Exceptional Field Theory (ExFT) 

3. One can then fluctuate ExFT about the N=4 solution in a way that preserves the 

generalised SU(4)R  structure  

4. The dynamics of the fluctuations is described by the pure N=4, D=4 supergravity

Proof along the lines of  [Malek ’17]  &  [ Cassani, Josse, Petrini, Waldram ’19 ]

[ AG, Sterckx, Trigiante ’24 ] 
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A U(1)2R-invariant sector 6

B. Uplift to type IIB on S1 ⇥ S5

The S5 is embedded in R
6 using embedding coordinates

Y1 = cos↵ cos ✓1 , Y4 = sin↵ cos ✓2 ,
Y2 = cos↵ sin ✓1 sin'1 , Y5 = sin↵ sin ✓2 sin'2 ,
Y3 = cos↵ sin ✓1 cos'1 , Y6 = sin↵ sin ✓2 cos'2 ,

(29)
satisfying

P
Y 2
m = 1. It proves convenient to introduce

the (⌧,↵)-dependent functions

f1 = 1 + 2 e⇠ |⌧ |2 cos2 ↵ ,

f2 = 1 + 2 e⇠ sin2 ↵ ,
(30)

as well as the non-singular warping factor

��4 = f1 f2 . (31)

The ten-dimensional metric takes the form

ds210 = ��1
�
1
2 ds

2
4 + gmnDymDyn

�
, (32)

where ym = (⌘, ↵, ✓i, 'i) denotes the internal coordi-
nates and D ⌘ d + AKK becomes covariantised with re-
spect to the Kaluza–Klein (KK) vector

AKK ⌘ Aµ
mdxµ ⌦ @m = A1 @'1 +A2 @'2 . (33)

The metric gmn on the internal S1 ⇥ S5 is given by

gmn dy
mdyn = d⌘2 + d↵2 +

cos2 ↵

f1
ds2S2

1
+

sin2 ↵

f2
ds2S2

2
,

(34)
with

ds2S2
i
= d✓2i + sin2 ✓i d'i

2 (35)

being the line element of the 2-spheres S2i of unit radius.

The type IIB dilaton � and the RR axion C0 are given
by

e� = �2 e�2⌘ e⇠ f0 , C0 = e2⌘ � cos(2↵) f0
�1, (36)

with

f0 = 1 + 2 e�⇠ cos2 ↵ . (37)
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B Uplift to type IIB on S1 ⇥ S5 7

The two-form potentials B
↵ = (B1,B2) = (B2, C2) have

a decomposition à la KK of the form

B
↵ = e(�1)↵⌘ b↵(0) + b↵(1) , (38)

involving four-dimensional scalar contributions

b1(0) = �
p
2� e⇠ cos↵ fvol1 �

p
2 (1 + e⇠) sin↵ fvol2 ,

b2(0) =
p
2 (1 + e⇠|⌧ |2) cos↵ fvol1 �

p
2� e⇠ sin↵ fvol2 ,

(39)
given in terms of fibered 2-sphere volumes

fvol1 = cos2 ↵ f1�1 sin ✓1 d✓1 ^D'1 ,

fvol2 = sin2 ↵ f2�1 sin ✓2 d✓2 ^D'2 ,
(40)

and one-form contributions

b1(1) =
1p
2
Ã1 ^D(�e�⌘ Y1) +

1p
2
A2 ^D(e�⌘ Y4) ,

b2(1) =
1p
2
A1 ^D(�e⌘ Y1) +

1p
2
Ã2 ^D(e⌘ Y4) .

(41)

The field-strength eF5 = dC4 + 1
2 ✏↵� B

↵ ^ H
� takes the

expression

eF5 = �(1 + ?)
h⇣

(2 + V ) sin(2↵) d⌘

+2
�
(2 + e⇠) cos(2↵) + V cos2 ↵

�
d↵

⌘
^ fvol1 ^ fvol2

+sin(2↵)
�
e2⇠ � d�� d⇠

�
^ fvol1 ^ fvol2

+F1 ^ v1 + F̃1 ^ ṽ1 + F2 ^ v2 + F̃2 ^ ṽ2
i
,

(42)
in terms of the quantities

v1 = � e⇠ Y 1 e�⌘ d(e⌘ cos↵) ^ fvol1 ,

v2 = � e⇠ Y 4 e⌘ d(e�⌘ sin↵) ^ fvol2 ,
(43)

and

ṽ1 = (1 + e⇠|⌧ |2)Y 1e⌘d(e�⌘ cos↵) ^ fvol1
+ 1

2 d((Y
2)2 + (Y 3)2) ^D'1 ^ d⌘ ,

ṽ2 = �(1 + e⇠)Y 4e�⌘d(e⌘ sin↵) ^ fvol2
+ 1

2 d((Y
5)2 + (Y 6)2) ^D'2 ^ d⌘ .

(44)

We have verified that, when plugging the above re-
duction ansatz into the ten-dimensional equations of mo-
tion and Bianchi identities of type IIB supergravity, then
the four-dimensional equations (26)-(28) are recovered
provided the self-duality condition (23) holds [37]. This
guarantees the consistency of the truncation of type IIB
supergravity on S1⇥S5 down to the U(1)2R-invariant sec-
tor of N = 4, D = 4 supergravity. Finally, the type
IIB uplift we have presented admits a pair of axion-like
deformations �i=1,2 along the lines of [38]. These can
break supersymmetry and enter the uplift formulae via
the simple replacement d'i ! d'i + �i d⌘.

C. S-fold interpretation

Let us look in detail at the dependence of the various
type IIB fields on the coordinate ⌘ along the S1. This
dependence is intimately related to the transformation
properties of the type IIB fields under the (classical) S-
duality group SL(2,R). The ten-dimensional metric (32)
and the field strength eF5 (42) are S-duality singlets and,
consistently, do not depend on ⌘. On the contrary, the
two-form potential B↵ = (B2, C2) and the type IIB axion-
dilaton matrix

m↵� =

✓
e�� + e� C2

0 �e� C0

�e� C0 e�

◆
, (45)

transform linearly under S-duality. By looking at (38)-
(41) and (36), one observes a very specific dependence
of these fields on the coordinate ⌘. In particular, it is

Note :  Abelian                                      sector (for simplicity)
<latexit sha1_base64="whWgdZ99V6QNs19OJ3bUga7gJdI="></latexit>

u(1)1 ⇥ u(1)2 ⇢ so(4)R

C Type IIB uplift on S
1 ⇥ S

5

Let us describe the S1 ⇥ S5 internal geometry in the type IIB uplift of the U(1)2 invariant
sector. The S1 is parameterised by a periodic coordinate ⌘ 2 [0, T ] of period T whereas the
S5 is understood as two 2-spheres S2i , with i = 1, 2, with polar and azimuthal angles (✓i, 'i)
fibered over an interval ↵ 2 [0, ⇡

2 ]. The S5 is embedded in R
6 using embedding coordinates

Y1 = cos↵ cos ✓1 , Y4 = sin↵ cos ✓2 ,
Y2 = cos↵ sin ✓1 sin'1 , Y5 = sin↵ sin ✓2 sin'2 ,
Y3 = cos↵ sin ✓1 cos'1 , Y6 = sin↵ sin ✓2 cos'2 ,

(C.1)

satisfying
P

Y 2
m = 1. The ten-dimensional metric takes the form

ds210 = ��1
�
1
2 ds

2
4 + gmnDymDyn

�
, (C.2)

where ym = (⌘, ↵, ✓i, 'i) denotes the internal coordinates and D ⌘ d+AKK becomes covari-
antised with respect to the Kaluza–Klein (KK) vector

AKK ⌘ Aµ
mdxµ ⌦ @m = A1 @'1 +A2 @'2 . (C.3)

The four-dimensional vectors Ai in (C.3) are the ones appearing in the four-dimensional
action (1.1) as well as in the covariant one-forms D'i = d'i + Ai. The metric gmn on the
internal S1 ⇥ S5 is given by

gmn dy
mdyn = d⌘2 + d↵2 +

cos2 ↵

f1
ds2S21

+
sin2 ↵

f2
ds2S22

, (C.4)

with
f1 = 1 + 2 e⇠ |⌧ |2 cos2 ↵ , f2 = 1 + 2 e⇠ sin2 ↵ , (C.5)

and ds2
S2i

= d✓2i +sin2 ✓i d'i
2 being the line element of the 2-spheres S2i of unit radius. There

is also a non-singular warping factor given by

��4 = f1 f2 . (C.6)

The type IIB dilaton � and the RR axion C0 are given by

e� = �2 e�2⌘ e⇠ f0 , C0 = e2⌘ � cos(2↵) f0
�1 , (C.7)

with
f0 = 1 + 2 e�⇠ cos2 ↵ . (C.8)

The two-form potentials B↵ = (B1,B2) = (B2, C2) have a decomposition à la KK of the form

B
↵ = e(�1)↵⌘ b↵(0) + b↵(1) , (C.9)

involving four-dimensional scalar contributions

b1(0) = �
p
2� e⇠ cos↵ fvol1 �

p
2 (1 + e⇠) sin↵ fvol2 ,

b2(0) =
p
2 (1 + e⇠|⌧ |2) cos↵ fvol1 �

p
2� e⇠ sin↵ fvol2 ,

(C.10)

given in terms of fibered 2-sphere volumes

fvol1 = cos2 ↵ f1�1 sin ✓1 d✓1 ^D'1 ,

fvol2 = sin2 ↵ f2�1 sin ✓2 d✓2 ^D'2 ,
(C.11)

14and one-form contributions

b1(1) =
1p
2
Ã1 ^ d(e�⌘ Y1) +

1p
2
A2 ^ d(e�⌘ Y4) ,

b2(1) = � 1p
2
A1 ^ d(e⌘ Y1)� 1p

2
Ã2 ^ d(e⌘ Y4) .

(C.12)

Finally, in order to present the type IIB self-dual five-form eF5 = dC4 +
1
2 ✏↵� B

↵ ^H
� , let us

introduce the quantities

v1 = � e⇠ Y 1 e�⌘ d(e⌘ cos↵) ^ fvol1 , v2 = � e⇠ Y 4 e⌘ d(e�⌘ sin↵) ^ fvol2 , (C.13)

and

ṽ1 = �(1 + e⇠|⌧ |2)Y 1e⌘d(e�⌘ cos↵) ^ fvol1 � 1
2 d

⇥
(Y 2)2 + (Y 3)2

⇤
^D'1 ^ d⌘ ,

ṽ2 = (1 + e⇠)Y 4e�⌘d(e⌘ sin↵) ^ fvol2 � 1
2 d

⇥
(Y 5)2 + (Y 6)2

⇤
^D'2 ^ d⌘ .

(C.14)

The field-strength eF5 is then given by

eF5 = (1 + ?)
h⇣

(2 + V ) sin(2↵) d⌘ + 2
�
(2 + e⇠) cos(2↵) + V cos2 ↵

�
d↵

⌘
^ fvol1 ^ fvol2

+ sin(2↵)
�
e2⇠ � d�� d⇠

�
^ fvol1 ^ fvol2 + F1 ^ v1 + F̃1 ^ ṽ1 + F2 ^ v2 + F̃2 ^ ṽ2

i
.

(C.15)
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B Uplift to type IIB on S1 ⇥ S5 7

The two-form potentials B
↵ = (B1,B2) = (B2, C2) have

a decomposition à la KK of the form

B
↵ = e(�1)↵⌘ b↵(0) + b↵(1) , (38)

involving four-dimensional scalar contributions

b1(0) = �
p
2� e⇠ cos↵ fvol1 �

p
2 (1 + e⇠) sin↵ fvol2 ,

b2(0) =
p
2 (1 + e⇠|⌧ |2) cos↵ fvol1 �

p
2� e⇠ sin↵ fvol2 ,

(39)
given in terms of fibered 2-sphere volumes

fvol1 = cos2 ↵ f1�1 sin ✓1 d✓1 ^D'1 ,

fvol2 = sin2 ↵ f2�1 sin ✓2 d✓2 ^D'2 ,
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and one-form contributions

b1(1) =
1p
2
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1p
2
A2 ^D(e�⌘ Y4) ,

b2(1) =
1p
2
A1 ^D(�e⌘ Y1) +

1p
2
Ã2 ^D(e⌘ Y4) .

(41)

The field-strength eF5 = dC4 + 1
2 ✏↵� B

↵ ^ H
� takes the

expression

eF5 = �(1 + ?)
h⇣

(2 + V ) sin(2↵) d⌘

+2
�
(2 + e⇠) cos(2↵) + V cos2 ↵

�
d↵

⌘
^ fvol1 ^ fvol2

+sin(2↵)
�
e2⇠ � d�� d⇠

�
^ fvol1 ^ fvol2

+F1 ^ v1 + F̃1 ^ ṽ1 + F2 ^ v2 + F̃2 ^ ṽ2
i
,

(42)
in terms of the quantities

v1 = � e⇠ Y 1 e�⌘ d(e⌘ cos↵) ^ fvol1 ,

v2 = � e⇠ Y 4 e⌘ d(e�⌘ sin↵) ^ fvol2 ,
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and

ṽ1 = (1 + e⇠|⌧ |2)Y 1e⌘d(e�⌘ cos↵) ^ fvol1
+ 1

2 d((Y
2)2 + (Y 3)2) ^D'1 ^ d⌘ ,

ṽ2 = �(1 + e⇠)Y 4e�⌘d(e⌘ sin↵) ^ fvol2
+ 1

2 d((Y
5)2 + (Y 6)2) ^D'2 ^ d⌘ .

(44)

We have verified that, when plugging the above re-
duction ansatz into the ten-dimensional equations of mo-
tion and Bianchi identities of type IIB supergravity, then
the four-dimensional equations (26)-(28) are recovered
provided the self-duality condition (23) holds [37]. This
guarantees the consistency of the truncation of type IIB
supergravity on S1⇥S5 down to the U(1)2R-invariant sec-
tor of N = 4, D = 4 supergravity. Finally, the type
IIB uplift we have presented admits a pair of axion-like
deformations �i=1,2 along the lines of [38]. These can
break supersymmetry and enter the uplift formulae via
the simple replacement d'i ! d'i + �i d⌘.

C. S-fold interpretation

Let us look in detail at the dependence of the various
type IIB fields on the coordinate ⌘ along the S1. This
dependence is intimately related to the transformation
properties of the type IIB fields under the (classical) S-
duality group SL(2,R). The ten-dimensional metric (32)
and the field strength eF5 (42) are S-duality singlets and,
consistently, do not depend on ⌘. On the contrary, the
two-form potential B↵ = (B2, C2) and the type IIB axion-
dilaton matrix

m↵� =

✓
e�� + e� C2

0 �e� C0

�e� C0 e�

◆
, (45)

transform linearly under S-duality. By looking at (38)-
(41) and (36), one observes a very specific dependence
of these fields on the coordinate ⌘. In particular, it is

Note :  Abelian                                      sector (for simplicity)
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Ã2 ^ d(e⌘ Y4) .

(C.12)

Finally, in order to present the type IIB self-dual five-form eF5 = dC4 +
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The field-strength eF5 is then given by
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ṽ2 = (1 + e⇠)Y 4e�⌘d(e⌘ sin↵) ^ fvol2 � 1
2 d

⇥
(Y 5)2 + (Y 6)2

⇤
^D'2 ^ d⌘ .

(C.14)

The field-strength eF5 is then given by

eF5 = (1 + ?)
h⇣

(2 + V ) sin(2↵) d⌘ + 2
�
(2 + e⇠) cos(2↵) + V cos2 ↵

�
d↵

⌘
^ fvol1 ^ fvol2

+ sin(2↵)
�
e2⇠ � d�� d⇠

�
^ fvol1 ^ fvol2 + F1 ^ v1 + F̃1 ^ ṽ1 + F2 ^ v2 + F̃2 ^ ṽ2
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S1⌘x

[ Cvetic, Lu, Pope ’99 ] [ A
G, S

ter
ck

x, 
Tr

ig
ian

te 
’24

 ] 

<latexit sha1_base64="dBeuM/pF5JcjDUVuc/3ZVHpm4V0="></latexit>

Sbos =

Z
R ? 1� 1

2 d⇠ ^ ?d⇠ � 1
2 e

2⇠ d� ^ ?d�+ (4 + 2 cosh ⇠ + e⇠�2) ? 1

� 1

1 + �2e2⇠

⇣
e⇠F a

(2) ^ ?F a
(2) + � e2⇠ F a

(2) ^ F a
(2)

⌘
� e�⇠F â

(2) ^ ?F â
(2) + �F â

(2) ^ F â
(2)

<latexit sha1_base64="GqVnTezeQU/MdJSazw2LnVygpQI=">AAACA3icdVDLSgMxFM3UV62vqjvdBIvgogyZ0tZ2USjqwpVUsA/oDCWTpm1o5kGSEcpQcOOvuHGhiFt/wp1/Y6atoKIHkhzOuZfce9yQM6kQ+jBSS8srq2vp9czG5tb2TnZ3ryWDSBDaJAEPRMfFknLm06ZiitNOKCj2XE7b7vg88du3VEgW+DdqElLHw0OfDRjBSku97IHtYTUimMdX01oR2nmYT66LWjHTy+aQiQqVEqpCZBb0UyhpUkJWtVyFlolmyIEFGr3su90PSORRXxGOpexaKFROjIVihNNpxo4kDTEZ4yHtaupjj0onnu0whcda6cNBIPTxFZyp3zti7Ek58VxdmUwsf3uJ+JfXjdSg4sTMDyNFfTL/aBBxqAKYBAL7TFCi+EQTTATTs0IywgITpWNLQvjaFP5PWgXTKpvl62KufraIIw0OwRE4ARY4BXVwCRqgCQi4Aw/gCTwb98aj8WK8zktTxqJnH/yA8fYJYf+Vbw==</latexit>
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<latexit sha1_base64="JyWS0tzhjjx52ANq5DimEHQqJEM=">AAAB9XicbVBNTwIxEO36ifiFevTSSEw8kV1jwCPRi0eM8pHAQrqlQEPb3bSzKtns//DiQWO8+l+8+W8ssAcFXzLJy3szmZkXRIIbcN1vZ2V1bX1jM7eV397Z3dsvHBw2TBhryuo0FKFuBcQwwRWrAwfBWpFmRAaCNYPx9dRvPjBteKjuYRIxX5Kh4gNOCVip2wH2BFomd2k3qaS9QtEtuTPgZeJlpIgy1HqFr04/pLFkCqggxr Q9NwI/IRo4FSzNd2LDIkLHZMjalioimfGT2dUpPrVKHw9CbUsBnqm/JxIijZnIwHZKAiOz6E3F/7x2DINLP+EqioEpOl80iAWGEE8jwH2uGQUxsYRQze2tmI6IJhRsUHkbgrf48jJpnJe8cql8e1GsXmVx5NAxOkFnyEMVVEU3qIbqiCKNntErenMenRfn3fmYt6442cwR+gPn8wcWnpLp</latexit>

S7

11D supergravity Type IIB supergravity

<latexit sha1_base64="YXWxdu18Wt4kynsTLEKVxGXiTFE=">AAAB9XicbVDLTgJBEJzFF+IL9ehlIjHxRHaND44kXjxilEcCC5kdBpgwM7uZ6VXJZv/DiweN8eq/ePNvHGAPClbSSaWqO91dQSS4Adf9dnIrq2vrG/nNwtb2zu5ecf+gYcJYU1anoQh1KyCGCa5YHTgI1oo0IzIQrBmMr6d+84Fpw0N1D5OI+ZIMFR9wSsBK3Q6wJ9AyuUu7yUXaK5bcsjsDXiZeRkooQ61X/Or0QxpLpoAKYkzbcyPwE6KBU8HSQic2LCJ0TIasbakikhk/mV2d4hOr9PEg1LYU4Jn6eyIh0piJDGynJDAyi95U/M9rxzCo+AlXUQxM0fmiQSwwhHgaAe5zzSiIiSWEam5vxXRENKFggyrYELzFl5dJ46zsXZbPb89L1UoWRx4doWN0ijx0haroBtVQHVGk0TN6RW/Oo/PivDsf89ack80coj9wPn8AD+6S2w==</latexit>

S5
<latexit sha1_base64="k7ODUy04WMJtMgy4D1C6W0lUegs=">AAAB/nicbVBNS8NAEN3Ur1q/quLJS7AInkoiUj0WvXisaD+gjWGznbZLN5uwOxFLCPhXvHhQxKu/w5v/xu3HQVsfDDzem2FmXhALrtFxvq3c0vLK6lp+vbCxubW9U9zda+goUQzqLBKRagVUg+AS6shRQCtWQMNAQDMYXo395gMozSN5h6MYvJD2Je9xRtFIfvGgg/CIKkxvs/vUzfy0A0gzv1hyys4E9iJxZ6REZqj5xa9ON2JJCBKZoFq3XSdGL6UKOROQFTqJhpiyIe1D21BJQ9BeOjk/s4+N0rV7kTIl0Z6ovydSGmo9CgPTGVIc6HlvLP7ntRPsXXgpl3GCINl0US8RNkb2OAu7yxUwFCNDKFPc3GqzAVWUoUmsYEJw519eJI3TslspV27OStXLWRx5ckiOyAlxyTmpkmtSI3XCSEqeySt5s56sF+vd+pi25qzZzD75A+vzBynglkc=</latexit>

S1⌘x

<latexit sha1_base64="uIoNojp2IT8IWs8QiLpYXabPWfo=">AAACGHicbVDJSgNBFOyJW4xb1KOXxiB4ijMSYo5RLyIIEc0CSQg9nTdJk56F7jdqGOYzvPgrXjwo4jU3/8bJgmi0oKGoqsfrV3YghUbT/DRSC4tLyyvp1cza+sbmVnZ7p6b9UHGocl/6qmEzDVJ4UEWBEhqBAubaEur24Hzs1+9AaeF7tzgMoO2yniccwRkmUid71EJ4QOVGp92buBMVYtqS4KASvT4ypfx7+h04u7yKM51szsybE9C/xJqRHJmh0smOWl2fhy54yCXTummZAbYjplBwCXGmFWoIGB+wHjQT6jEXdDuaHBbTg0TpUsdXyfOQTtSfExFztR66dpJ0Gfb1vDcW//OaITqldiS8IETw+HSRE0qKPh23RLtCAUc5TAjjSiR/pbzPFOOYdDkuwZo/+S+pHeetYr54XciVS7M60mSP7JNDYpETUiYXpEKqhJNH8kxeyZvxZLwY78bHNJoyZjO75BeM0ReJeKCp</latexit>

AdS4 $ ABJM
<latexit sha1_base64="Hw1fS49Oy72+EaPa8wXrhtpwvcQ="></latexit>

AdS4 $ S-fold CFT3

[ Cvetic, Lu, Pope ’99 ] [ A
G, S

ter
ck

x, 
Tr

ig
ian

te 
’24

 ] 

<latexit sha1_base64="dBeuM/pF5JcjDUVuc/3ZVHpm4V0="></latexit>

Sbos =

Z
R ? 1� 1

2 d⇠ ^ ?d⇠ � 1
2 e

2⇠ d� ^ ?d�+ (4 + 2 cosh ⇠ + e⇠�2) ? 1

� 1

1 + �2e2⇠

⇣
e⇠F a

(2) ^ ?F a
(2) + � e2⇠ F a

(2) ^ F a
(2)

⌘
� e�⇠F â

(2) ^ ?F â
(2) + �F â

(2) ^ F â
(2)

<latexit sha1_base64="GqVnTezeQU/MdJSazw2LnVygpQI=">AAACA3icdVDLSgMxFM3UV62vqjvdBIvgogyZ0tZ2USjqwpVUsA/oDCWTpm1o5kGSEcpQcOOvuHGhiFt/wp1/Y6atoKIHkhzOuZfce9yQM6kQ+jBSS8srq2vp9czG5tb2TnZ3ryWDSBDaJAEPRMfFknLm06ZiitNOKCj2XE7b7vg88du3VEgW+DdqElLHw0OfDRjBSku97IHtYTUimMdX01oR2nmYT66LWjHTy+aQiQqVEqpCZBb0UyhpUkJWtVyFlolmyIEFGr3su90PSORRXxGOpexaKFROjIVihNNpxo4kDTEZ4yHtaupjj0onnu0whcda6cNBIPTxFZyp3zti7Ek58VxdmUwsf3uJ+JfXjdSg4sTMDyNFfTL/aBBxqAKYBAL7TFCi+EQTTATTs0IywgITpWNLQvjaFP5PWgXTKpvl62KufraIIw0OwRE4ARY4BXVwCRqgCQi4Aw/gCTwb98aj8WK8zktTxqJnH/yA8fYJYf+Vbw==</latexit>
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<latexit sha1_base64="JyWS0tzhjjx52ANq5DimEHQqJEM=">AAAB9XicbVBNTwIxEO36ifiFevTSSEw8kV1jwCPRi0eM8pHAQrqlQEPb3bSzKtns//DiQWO8+l+8+W8ssAcFXzLJy3szmZkXRIIbcN1vZ2V1bX1jM7eV397Z3dsvHBw2TBhryuo0FKFuBcQwwRWrAwfBWpFmRAaCNYPx9dRvPjBteKjuYRIxX5Kh4gNOCVip2wH2BFomd2k3qaS9QtEtuTPgZeJlpIgy1HqFr04/pLFkCqggxr Q9NwI/IRo4FSzNd2LDIkLHZMjalioimfGT2dUpPrVKHw9CbUsBnqm/JxIijZnIwHZKAiOz6E3F/7x2DINLP+EqioEpOl80iAWGEE8jwH2uGQUxsYRQze2tmI6IJhRsUHkbgrf48jJpnJe8cql8e1GsXmVx5NAxOkFnyEMVVEU3qIbqiCKNntErenMenRfn3fmYt6442cwR+gPn8wcWnpLp</latexit>

S7

11D supergravity Type IIB supergravity

<latexit sha1_base64="YXWxdu18Wt4kynsTLEKVxGXiTFE=">AAAB9XicbVDLTgJBEJzFF+IL9ehlIjHxRHaND44kXjxilEcCC5kdBpgwM7uZ6VXJZv/DiweN8eq/ePNvHGAPClbSSaWqO91dQSS4Adf9dnIrq2vrG/nNwtb2zu5ecf+gYcJYU1anoQh1KyCGCa5YHTgI1oo0IzIQrBmMr6d+84Fpw0N1D5OI+ZIMFR9wSsBK3Q6wJ9AyuUu7yUXaK5bcsjsDXiZeRkooQ61X/Or0QxpLpoAKYkzbcyPwE6KBU8HSQic2LCJ0TIasbakikhk/mV2d4hOr9PEg1LYU4Jn6eyIh0piJDGynJDAyi95U/M9rxzCo+AlXUQxM0fmiQSwwhHgaAe5zzSiIiSWEam5vxXRENKFggyrYELzFl5dJ46zsXZbPb89L1UoWRx4doWN0ijx0haroBtVQHVGk0TN6RW/Oo/PivDsf89ack80coj9wPn8AD+6S2w==</latexit>

S5
<latexit sha1_base64="k7ODUy04WMJtMgy4D1C6W0lUegs=">AAAB/nicbVBNS8NAEN3Ur1q/quLJS7AInkoiUj0WvXisaD+gjWGznbZLN5uwOxFLCPhXvHhQxKu/w5v/xu3HQVsfDDzem2FmXhALrtFxvq3c0vLK6lp+vbCxubW9U9zda+goUQzqLBKRagVUg+AS6shRQCtWQMNAQDMYXo395gMozSN5h6MYvJD2Je9xRtFIfvGgg/CIKkxvs/vUzfy0A0gzv1hyys4E9iJxZ6REZqj5xa9ON2JJCBKZoFq3XSdGL6UKOROQFTqJhpiyIe1D21BJQ9BeOjk/s4+N0rV7kTIl0Z6ovydSGmo9CgPTGVIc6HlvLP7ntRPsXXgpl3GCINl0US8RNkb2OAu7yxUwFCNDKFPc3GqzAVWUoUmsYEJw519eJI3TslspV27OStXLWRx5ckiOyAlxyTmpkmtSI3XCSEqeySt5s56sF+vd+pi25qzZzD75A+vzBynglkc=</latexit>

S1⌘x

<latexit sha1_base64="uIoNojp2IT8IWs8QiLpYXabPWfo=">AAACGHicbVDJSgNBFOyJW4xb1KOXxiB4ijMSYo5RLyIIEc0CSQg9nTdJk56F7jdqGOYzvPgrXjwo4jU3/8bJgmi0oKGoqsfrV3YghUbT/DRSC4tLyyvp1cza+sbmVnZ7p6b9UHGocl/6qmEzDVJ4UEWBEhqBAubaEur24Hzs1+9AaeF7tzgMoO2yniccwRkmUid71EJ4QOVGp92buBMVYtqS4KASvT4ypfx7+h04u7yKM51szsybE9C/xJqRHJmh0smOWl2fhy54yCXTummZAbYjplBwCXGmFWoIGB+wHjQT6jEXdDuaHBbTg0TpUsdXyfOQTtSfExFztR66dpJ0Gfb1vDcW//OaITqldiS8IETw+HSRE0qKPh23RLtCAUc5TAjjSiR/pbzPFOOYdDkuwZo/+S+pHeetYr54XciVS7M60mSP7JNDYpETUiYXpEKqhJNH8kxeyZvxZLwY78bHNJoyZjO75BeM0ReJeKCp</latexit>

AdS4 $ ABJM
<latexit sha1_base64="Hw1fS49Oy72+EaPa8wXrhtpwvcQ="></latexit>

AdS4 $ S-fold CFT3

<latexit sha1_base64="Zljw8kx6KfFuAruZdBATAF1DENI=">AAACIXicbVBNS8NAEN34WetX1aOXxSJ4KolI7bHqRQRBwarQljLZTtqlm03Ynagl9K948a948aCIN/HPmNYKWn0w8Hhvhpl5fqykJdd9d6amZ2bn5nML+cWl5ZXVwtr6pY0SI7AmIhWZax8sKqmxRpIUXscGIfQVXvm9o6F/dYPGykhfUD/GZggdLQMpgDKpVag0CO/IhOkJ6MQOeENhQEZ2ugTGRLf82z44PDnlUhOaAATaQb5VKLoldwT+l3hjUmRjnLUKb412JJIQNQkF1tY9N6ZmCoakUDjINxKLMYgedLCeUQ0h2mY6+nDAtzOlzYPIZKWJj9SfEymE1vZDP+sMgbp20huK/3n1hIJKM5U6Tgi1+FoUJIpTxIdx8bY0KEj1MwLCyOxWLrpgQGRJ2GEI3uTLf8nlbskrl8rne8VqZRxHjm2yLbbDPLbPquyYnbEaE+yePbJn9uI8OE/Oq/P21TrljGc22C84H59KZKTF</latexit>

Janus $ ABJM interfaces
<latexit sha1_base64="jqC2pn2PVxHq1ntpKi1z66k4eKs="></latexit>

Janus $ S-fold CFT3 interfaces

[ Cvetic, Lu, Pope ’99 ] [ A
G, S

ter
ck

x, 
Tr

ig
ian

te 
’24

 ] 

<latexit sha1_base64="dBeuM/pF5JcjDUVuc/3ZVHpm4V0="></latexit>

Sbos =

Z
R ? 1� 1

2 d⇠ ^ ?d⇠ � 1
2 e

2⇠ d� ^ ?d�+ (4 + 2 cosh ⇠ + e⇠�2) ? 1

� 1

1 + �2e2⇠

⇣
e⇠F a

(2) ^ ?F a
(2) + � e2⇠ F a

(2) ^ F a
(2)

⌘
� e�⇠F â

(2) ^ ?F â
(2) + �F â

(2) ^ F â
(2)

<latexit sha1_base64="GqVnTezeQU/MdJSazw2LnVygpQI=">AAACA3icdVDLSgMxFM3UV62vqjvdBIvgogyZ0tZ2USjqwpVUsA/oDCWTpm1o5kGSEcpQcOOvuHGhiFt/wp1/Y6atoKIHkhzOuZfce9yQM6kQ+jBSS8srq2vp9czG5tb2TnZ3ryWDSBDaJAEPRMfFknLm06ZiitNOKCj2XE7b7vg88du3VEgW+DdqElLHw0OfDRjBSku97IHtYTUimMdX01oR2nmYT66LWjHTy+aQiQqVEqpCZBb0UyhpUkJWtVyFlolmyIEFGr3su90PSORRXxGOpexaKFROjIVihNNpxo4kDTEZ4yHtaupjj0onnu0whcda6cNBIPTxFZyp3zti7Ek58VxdmUwsf3uJ+JfXjdSg4sTMDyNFfTL/aBBxqAKYBAL7TFCi+EQTTATTs0IywgITpWNLQvjaFP5PWgXTKpvl62KufraIIw0OwRE4ARY4BXVwCRqgCQi4Aw/gCTwb98aj8WK8zktTxqJnH/yA8fYJYf+Vbw==</latexit>
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<latexit sha1_base64="JyWS0tzhjjx52ANq5DimEHQqJEM=">AAAB9XicbVBNTwIxEO36ifiFevTSSEw8kV1jwCPRi0eM8pHAQrqlQEPb3bSzKtns//DiQWO8+l+8+W8ssAcFXzLJy3szmZkXRIIbcN1vZ2V1bX1jM7eV397Z3dsvHBw2TBhryuo0FKFuBcQwwRWrAwfBWpFmRAaCNYPx9dRvPjBteKjuYRIxX5Kh4gNOCVip2wH2BFomd2k3qaS9QtEtuTPgZeJlpIgy1HqFr04/pLFkCqggxr Q9NwI/IRo4FSzNd2LDIkLHZMjalioimfGT2dUpPrVKHw9CbUsBnqm/JxIijZnIwHZKAiOz6E3F/7x2DINLP+EqioEpOl80iAWGEE8jwH2uGQUxsYRQze2tmI6IJhRsUHkbgrf48jJpnJe8cql8e1GsXmVx5NAxOkFnyEMVVEU3qIbqiCKNntErenMenRfn3fmYt6442cwR+gPn8wcWnpLp</latexit>

S7

11D supergravity Type IIB supergravity

<latexit sha1_base64="YXWxdu18Wt4kynsTLEKVxGXiTFE=">AAAB9XicbVDLTgJBEJzFF+IL9ehlIjHxRHaND44kXjxilEcCC5kdBpgwM7uZ6VXJZv/DiweN8eq/ePNvHGAPClbSSaWqO91dQSS4Adf9dnIrq2vrG/nNwtb2zu5ecf+gYcJYU1anoQh1KyCGCa5YHTgI1oo0IzIQrBmMr6d+84Fpw0N1D5OI+ZIMFR9wSsBK3Q6wJ9AyuUu7yUXaK5bcsjsDXiZeRkooQ61X/Or0QxpLpoAKYkzbcyPwE6KBU8HSQic2LCJ0TIasbakikhk/mV2d4hOr9PEg1LYU4Jn6eyIh0piJDGynJDAyi95U/M9rxzCo+AlXUQxM0fmiQSwwhHgaAe5zzSiIiSWEam5vxXRENKFggyrYELzFl5dJ46zsXZbPb89L1UoWRx4doWN0ijx0haroBtVQHVGk0TN6RW/Oo/PivDsf89ack80coj9wPn8AD+6S2w==</latexit>

S5
<latexit sha1_base64="k7ODUy04WMJtMgy4D1C6W0lUegs=">AAAB/nicbVBNS8NAEN3Ur1q/quLJS7AInkoiUj0WvXisaD+gjWGznbZLN5uwOxFLCPhXvHhQxKu/w5v/xu3HQVsfDDzem2FmXhALrtFxvq3c0vLK6lp+vbCxubW9U9zda+goUQzqLBKRagVUg+AS6shRQCtWQMNAQDMYXo395gMozSN5h6MYvJD2Je9xRtFIfvGgg/CIKkxvs/vUzfy0A0gzv1hyys4E9iJxZ6REZqj5xa9ON2JJCBKZoFq3XSdGL6UKOROQFTqJhpiyIe1D21BJQ9BeOjk/s4+N0rV7kTIl0Z6ovydSGmo9CgPTGVIc6HlvLP7ntRPsXXgpl3GCINl0US8RNkb2OAu7yxUwFCNDKFPc3GqzAVWUoUmsYEJw519eJI3TslspV27OStXLWRx5ckiOyAlxyTmpkmtSI3XCSEqeySt5s56sF+vd+pi25qzZzD75A+vzBynglkc=</latexit>

S1⌘x

<latexit sha1_base64="uIoNojp2IT8IWs8QiLpYXabPWfo=">AAACGHicbVDJSgNBFOyJW4xb1KOXxiB4ijMSYo5RLyIIEc0CSQg9nTdJk56F7jdqGOYzvPgrXjwo4jU3/8bJgmi0oKGoqsfrV3YghUbT/DRSC4tLyyvp1cza+sbmVnZ7p6b9UHGocl/6qmEzDVJ4UEWBEhqBAubaEur24Hzs1+9AaeF7tzgMoO2yniccwRkmUid71EJ4QOVGp92buBMVYtqS4KASvT4ypfx7+h04u7yKM51szsybE9C/xJqRHJmh0smOWl2fhy54yCXTummZAbYjplBwCXGmFWoIGB+wHjQT6jEXdDuaHBbTg0TpUsdXyfOQTtSfExFztR66dpJ0Gfb1vDcW//OaITqldiS8IETw+HSRE0qKPh23RLtCAUc5TAjjSiR/pbzPFOOYdDkuwZo/+S+pHeetYr54XciVS7M60mSP7JNDYpETUiYXpEKqhJNH8kxeyZvxZLwY78bHNJoyZjO75BeM0ReJeKCp</latexit>

AdS4 $ ABJM
<latexit sha1_base64="Hw1fS49Oy72+EaPa8wXrhtpwvcQ="></latexit>

AdS4 $ S-fold CFT3

<latexit sha1_base64="Zljw8kx6KfFuAruZdBATAF1DENI=">AAACIXicbVBNS8NAEN34WetX1aOXxSJ4KolI7bHqRQRBwarQljLZTtqlm03Ynagl9K948a948aCIN/HPmNYKWn0w8Hhvhpl5fqykJdd9d6amZ2bn5nML+cWl5ZXVwtr6pY0SI7AmIhWZax8sKqmxRpIUXscGIfQVXvm9o6F/dYPGykhfUD/GZggdLQMpgDKpVag0CO/IhOkJ6MQOeENhQEZ2ugTGRLf82z44PDnlUhOaAATaQb5VKLoldwT+l3hjUmRjnLUKb412JJIQNQkF1tY9N6ZmCoakUDjINxKLMYgedLCeUQ0h2mY6+nDAtzOlzYPIZKWJj9SfEymE1vZDP+sMgbp20huK/3n1hIJKM5U6Tgi1+FoUJIpTxIdx8bY0KEj1MwLCyOxWLrpgQGRJ2GEI3uTLf8nlbskrl8rne8VqZRxHjm2yLbbDPLbPquyYnbEaE+yePbJn9uI8OE/Oq/P21TrljGc22C84H59KZKTF</latexit>

Janus $ ABJM interfaces
<latexit sha1_base64="jqC2pn2PVxHq1ntpKi1z66k4eKs="></latexit>

Janus $ S-fold CFT3 interfaces

<latexit sha1_base64="bdOcMNO+I2xAMAeqh9u7GuPrnXE="></latexit>

AdS-BH $ ABJM on ⌃2 (top. twist)
<latexit sha1_base64="HTr0zFjvF23BBlDIlowvjPllIRg="></latexit>

AdS-BH $ S-fold CFT3 on ⌃2 (top. twist)

[ Cvetic, Lu, Pope ’99 ] [ A
G, S

ter
ck

x, 
Tr

ig
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This paper is concerned with consistent Kaluza-Klein truncations of
type IIB supergravity to N=4 supergravity in four dimensions.
Consistent truncation here means that any solution of the truncated
theory, which here lives in four dimensions, can be uplifted to a
solution of the full higher-dimensional theory, which here lives in
ten dimensions. For vacua with an AdS factor such consistent
truncations are particularly important for the AdS/CFT correspondence.

In general it is a highly non-trivial problem to establish such
consistent truncations as it requires providing an explicit map
between solutions of very involved non-linear differential equations
(the generalized Einstein equations of supergravity). In the last
decade there was substantial progress in developing techniques to deal
with these issues, using `generalized geometry' and `exceptional field
theory'. The present paper uses these techniques in order to analyze
the conditions under which invariance under a structure group $G_S$
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