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How to compactify?
 𝐸7 7 -ExFT as a guide

D= 10     Type IIB SUGRA

D=4      N=8 gauged SUGRA
𝐺𝑔𝑎𝑢𝑔𝑒 = 𝑆𝑂 6 × 𝑆𝑂 1,1 × ℝ12

D = 56    𝐸7 7 -Exceptional Field Theory

𝑔𝜇𝜈, 𝔹𝜇𝜈
𝛼 , 𝑚𝛼𝛽 , 𝐹5

(𝑔𝜇𝜈, 𝑀𝑀𝑁, 𝐴𝜇
 𝑀, 𝐵𝜇𝜈 𝑀, 𝐵𝜇𝜈 𝛼) 

[Hohm, Samtleben]

Dictionary

Generalized 
Scherk-Schwarz Ansatz
[Inverso, Samtleben, 
Trigiante]
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𝜑

𝜒′

𝜒

𝒩 = 2 𝑆𝑈 2 × 𝑈(1)

𝒩 = 2 𝑈 1 2

𝒩 = 4 𝑆𝑂 4

𝒩 = 0 𝑈 1 2

[Guarino, CS]
[Guarino, CS, Trigiante]The 𝐴𝑑𝑆4 asymptotics

For other types of S-folds 𝐴𝑑𝑆4 see also 
[Gallerati, Samtleben, Trigiante], [Bobev, Gautasson, van Muiden]
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Nothing surprising here

No flavour charge in the 
truncation!
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2-parameters family of solutions
𝜆, 𝛾 ∈ ℝ × [0, 𝜋 /2[

𝐿𝐴𝑑𝑆2

2

𝐿ℍ2
2 =

1

1 +
cosh 2𝜆

sin(𝛾)
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𝐿𝐴𝑑𝑆2

2

𝐿ℍ2
2 =

1

1 +
cosh 2𝜆

sin(𝛾)

(0, 𝜋/4) ⇒ NH limit of univ. BH 
with  𝒩 = 2 𝑆𝑈(2) asymptotics
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• Check the SUGRA approximation

 𝑔𝑆 ≪ 1  and  𝛼′𝑅 ≪ 1

• Check that there is scale separation

Requires 𝛾 =
𝜋

4
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Uplift of the scale separated solution

Why?

• Check the SUGRA approximation

 𝑔𝑆 ≪ 1  and  𝛼′𝑅 ≪ 1

• Check that there is scale separation

Requires 𝛾 =
𝜋

4
so that 𝐴𝑑𝑆2⋉ 𝑀8 ⇒ 𝐴𝑑𝑆2 × 𝑀8

𝜆 ≫ 1 or  𝜆 ≪ 1

𝐿𝐴𝑑𝑆2
∝ cosh−1 𝜆 𝐿ℍ2 ∝

1

2
 𝐿𝑆1 ∝ 𝑇 cosh−1 𝜆  𝑣𝑜𝑙𝑆5 ∝ cosh5 𝜆
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New consistent truncation
𝒩 = 4 𝑆𝑂(4)-gauged truncation of Type IIB
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From 𝒩 = 8 to 𝒩 = 2

Consistent truncation  ⇔ 𝐺𝑖𝑛𝑣 ⊂  𝐺𝑔𝑎𝑢𝑔𝑒 × 𝐺𝑔𝑙𝑜𝑏𝑎𝑙

     ⊂ 𝑆𝑂 6 × 𝑆𝑂 1,1 × Γ

• 𝐴𝑑𝑆4 solution is 𝐺𝑖𝑛𝑣

• R-symmetry is 𝐺𝑖𝑛𝑣

• Two gravitini are 𝐺𝑖𝑛𝑣

⇒  𝐺𝑖𝑛𝑣 = ℤ2 × ℤ2
𝒩 = 2 𝑛𝑣 = 3 𝑛ℎ = 4 

𝑈 1 2 × ℝ2

16



From 𝒩 = 8 to 𝒩 = 4

Consistent truncation  ⇔ 𝐺𝑖𝑛𝑣 ⊂  𝐺𝑔𝑎𝑢𝑔𝑒 × 𝐺𝑔𝑙𝑜𝑏𝑎𝑙

     ⊂ 𝑆𝑂 6 × 𝑆𝑂 1,1 × Γ

• 𝐴𝑑𝑆4 solution is 𝐺𝑖𝑛𝑣

• R-symmetry is 𝐺𝑖𝑛𝑣

• Four gravitini are 𝐺𝑖𝑛𝑣

⇒  𝐺𝑖𝑛𝑣 = ? ? ?

17



From 𝒩 = 8 to 𝒩 = 4

Consistent truncation  ⇔ 𝐺𝑖𝑛𝑣 ⊂  𝐺𝑔𝑎𝑢𝑔𝑒 × 𝐺𝑔𝑙𝑜𝑏𝑎𝑙

     ⊂ 𝑆𝑂 6 × 𝑆𝑂 1,1 × Γ

• 𝐴𝑑𝑆4 solution is 𝐺𝑖𝑛𝑣

• R-symmetry is 𝐺𝑖𝑛𝑣

• Four gravitini are 𝐺𝑖𝑛𝑣

• 𝑛𝑣 = 0

⇒  𝐺𝑖𝑛𝑣 = ? ? ?

18

Conjectured in [Gauntlett, Varela ‘07]
Proven in [Coimbra, Strickland-Constable, Waldram, ‘14]
                  [Cassani, Josse, Petrini, Waldram, ‘19]



From 𝒩 = 8 to 𝒩 = 4

Consistent truncation  ⇔ 𝐺𝑖𝑛𝑣 ⊂ 𝐺𝑔𝑎𝑢𝑔𝑒 × 𝐺𝑔𝑙𝑜𝑏𝑎𝑙

     ⊂ 𝑆𝑂 6 × 𝑆𝑂 1,1 × Γ

• 𝐴𝑑𝑆4 solution is 𝐺𝑖𝑛𝑣

• R-symmetry is 𝐺𝑖𝑛𝑣

• Four gravitini are 𝐺𝑖𝑛𝑣

• 𝑛𝑣 = 0

⇒  𝐺𝑖𝑛𝑣 = ? ? ?
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Choosing 𝐺𝑖𝑛𝑣

𝑆𝑈 4 𝑅 0

0 𝑆𝑈 4 𝑆

𝑆𝑂 6 𝑔 ⊂𝑑𝑖𝑎𝑔 𝑆𝑈 4 𝑅 × 𝑆𝑈 4 𝑆 ⊂ 𝑆𝑈(8)

20



From 𝒩 = 8 to 𝒩 = 4

Consistent truncation  ⇔ 𝐺𝑖𝑛𝑣 ⊂ 𝐺𝑔𝑎𝑢𝑔𝑒 × 𝐺𝑔𝑙𝑜𝑏𝑎𝑙

     ⊂ 𝑆𝑂 6 × 𝑆𝑂 1,1 × Γ

• 𝐴𝑑𝑆4 solution is 𝐺𝑖𝑛𝑣

• R-symmetry is 𝐺𝑖𝑛𝑣

• Four gravitini are 𝐺𝑖𝑛𝑣

⇒  𝐺𝑖𝑛𝑣 = 𝑆𝑈 4 𝑆

𝒩 = 4 𝑆𝑂(4)-gauging

21



Technical statement

22

[Cassani, Josse, Petrini, Waldram, ‘19]
[Malek ‘17]



Technical statement

Consistent truncation to 𝒩 = 8
⇔

Generalised Id-structure on 𝑀6
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Truncations of truncations 
Consistent of course

23

D= 10     Type IIB SUGRA

D=4      N=8 gauged SUGRA
             𝐺𝑔𝑎𝑢𝑔𝑒 = 𝑆𝑂 6 × 𝑆𝑂 1,1 × ℝ12

Compactification on
𝑆5 × 𝑆1

 𝑆𝐿 2, ℤ  monodromy

𝐸7 7 -ExFT

𝑆𝑈 4 𝑆 intrinsic 
consistent truncation

Dictionary

𝑆𝑈 4 𝑆-structure

D=4 𝒩 = 4 𝑆𝑂(4)-gauging



Uplift of the 𝑈 1 2 subsector

4 dimensions
{𝜏 = 𝜒 + 𝑖 𝑒−𝜙, 𝐴1, 𝐴2}

Type IIB metric

24

𝑑𝑠2 = Δ−1
1

2
 𝑑𝑠𝑒𝑥𝑡

2 + 𝑔𝑚𝑛 𝐷𝑥𝑀 𝐷𝑥𝑁  

𝑔𝑚𝑛𝑑𝑥𝑚 𝑑𝑥𝑛 =  𝑑𝛼2 + 𝑑𝜂2 + 𝑓1 𝑣𝑜𝑙1 + 𝑓2 𝑣𝑜𝑙2

𝑣𝑜𝑙𝑖 = 𝑑𝜃𝑖
2 + sin2 𝜃𝑖  𝑑𝜑𝑖

𝑓1 = 1 + 2 𝑒−𝜙 cos2 𝛼
𝑓2 = 1 + 2 𝑒𝜙 sin2 𝛼

𝐷𝜑𝑖 = 𝑑𝜑𝑖 + 𝐴𝑖



Conclusion and outlook

25



Summary and outlook

• We have built
• A universal BH that asymptotes any 𝒩 = 2 S-fold

• A scale separated 𝐴𝑑𝑆2 × ℍ2 solution (with uplift)

Can be understood as 𝐴𝑑𝑆2 S-folds

• A consistent truncation of Type IIB SUGRA to 𝒩 = 4 SO(4)-gauged SUGRA

• We would like to
• Uplift BH/spindles/…. to Type IIB

• Study other type of consistent truncations based on “intrinsic” symmetries

26



Thank you for your attention
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Back-up slides
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Uplift of the 𝒩 = 4 S-fold
Solution on 𝐴𝑑𝑆4 × 𝑆𝜂

1 × 𝑆5

The 𝑆5 is deformed and preserves an 𝑆𝑂 4 ∼ 𝑆𝑂 3 × 𝑆𝑂 3 and is understood as :

𝑆5 ∼ 𝑆1
2 × 𝑆2

2 × 𝐼𝛼

Metric : 𝑑𝑠10
2 = Δ−1 [

1

2
 𝑑𝑠𝐴𝑑𝑆4

2 + 𝑑𝜂2 + 𝑑𝛼2 +
cos2 𝛼

2+cos 2𝛼
𝑑𝑠𝑆1

2 +
sin2 𝛼

2−cos 2𝛼
 𝑑𝑠𝑆2

2 ]

𝑑𝑠𝑆𝑖

2 = 𝑑𝜃2 + 𝑐𝑜𝑠𝜃2𝑑𝜑𝑖
2 

Warp factor : Δ−4 = 4 − cos2(2𝛼)

2-Form :       𝐵2 = −2 2 𝑒−𝜂 cos3 𝛼

2+cos(2𝛼)
 𝑣𝑜𝑙𝑆1

                      𝐶2 = 2 2 𝑒𝜂 sin3(𝛼)

2−cos(2𝛼)
 𝑣𝑜𝑙𝑆2

Dilaton :       𝑒𝜙 =  𝑒−𝜂 2−cos(2𝛼)

2+cos(2𝛼)
 

Axion :         𝐶0 = 0

Five-form :  𝐹5 = 1 +∗  𝑓 𝛼  𝑉𝑜𝑙𝑆5

[Inverso, Samtleben, Trigiante ‘16]
[Guarino, CS]
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Uplift of a universal BH
Does it match what you had in mind?

[2407.11593] Guarino, Rudra, Trigiante, CS


	Slide 1:  
	Slide 2: Universal black-hole
	Slide 3: The universal black-hole
	Slide 4: The universal black-hole
	Slide 5: The universal black-hole
	Slide 6: The universal black-hole
	Slide 7: The universal black-hole
	Slide 8: Field theory dual
	Slide 9: Field theory dual
	Slide 10: Field theory dual
	Slide 11: Field theory dual
	Slide 12: Field theory dual
	Slide 13: The universal black-hole embedded
	Slide 14: The universal black-hole embedded
	Slide 15: The universal black-hole embedded
	Slide 16: The universal black-hole embedded
	Slide 17: The universal black-hole embedded
	Slide 18: The universal black-hole embedded
	Slide 19: The universal black-hole embedded
	Slide 20: The universal black-hole embedded
	Slide 21: Universal black-hole in type IIB
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: From script cap N equals 8 to script cap N equals 2
	Slide 28: From script cap N equals 8 to script cap N equals 2
	Slide 29: From script cap N equals 8 to script cap N equals 2
	Slide 30: From script cap N equals 8 to script cap N equals 2
	Slide 31: From script cap N equals 8 to script cap N equals 2
	Slide 32: From script cap N equals 8 to script cap N equals 2
	Slide 33: From script cap N equals 8 to script cap N equals 2
	Slide 34: Solutions
	Slide 35: Solutions
	Slide 36: Solutions
	Slide 37: Solutions
	Slide 38: Solutions
	Slide 39: Solutions
	Slide 40: Uplift of universal BH
	Slide 41: Solutions
	Slide 42: Solutions
	Slide 43: Solutions
	Slide 44: Solutions
	Slide 45: Uplift of the scale separated solution
	Slide 46: Uplift of the scale separated solution
	Slide 47: Uplift of the scale separated solution
	Slide 48: Uplift of the scale separated solution
	Slide 49: Uplift of the scale separated solution
	Slide 50: New consistent truncation
	Slide 51: From script cap N equals 8 to script cap N equals 2
	Slide 52: From script cap N equals 8 to script cap N equals 4
	Slide 53: From script cap N equals 8 to script cap N equals 4
	Slide 54: From script cap N equals 8 to script cap N equals 4
	Slide 55: Choosing cap G sub i. n v 
	Slide 56: From script cap N equals 8 to script cap N equals 4
	Slide 57: Technical statement
	Slide 58: Technical statement
	Slide 59: Technical statement
	Slide 60: Technical statement
	Slide 61: Technical statement
	Slide 62: Technical statement
	Slide 63: Technical statement
	Slide 64: Technical statement
	Slide 65: Technical statement
	Slide 66: Technical statement
	Slide 67: Truncations of truncations  Consistent of course
	Slide 68: Uplift of the cap U open paren 1 , close paren squared subsector
	Slide 69: Conclusion and outlook
	Slide 70: Summary and outlook
	Slide 71: Thank you for your attention
	Slide 72: Back-up slides
	Slide 73
	Slide 74

