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flow
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On shell-action BH entropy
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CFT, CFT,

on I, x S* with topological twist
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Free energy on S° Top. twisted index
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The universal black-hole embedded

M-theory Massive type lIA

* S’ compactification * $® compactification

* V' =8 50(8)-gauged e N =81S0(7)-gauged

* Restrict to Cartan: e Restrict to U(1)?-inv
N=2n,=3n,=0 N=2n,=3n, =1

* 4 charges U(1)3 x R-gauging
Lp; = % e Univ. BH and horizon solutions

* ABIMon St x X, * SU(N) CS, on ST X X,
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Type |IB S-folds:

Dictionary

A

D=10 Type IIB SUGRA * D=56 E;)-Exceptional Field Theory

Compactification on

S5 x St
with a SL(2,7Z) monodromy Generalized
along the S*! Scherk-Schwarz Ansatz

v

D=4 N=8 gauged SUGRA

Gyauge = [S0(6) x SO(1,1)] x R*?



[Guarino, CS]

The AdS4_ asym ptOtiCS [Guarino, CS, Trigiante]

N =450(4)

N =2SUQ2) x U(1)

For other types of S-folds AdS, see also
[Gallerati, Samtleben, Trigiante], [Bobev, Gautasson, van Muiden] 8
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Solutions

Universal BH

A single BH for each (¢, x) AdS,

(g—1Dm
2

_ 72
S = Lags,
Magnetic charge

_1
PR—Z

Nothing surprising here

Scale separated solution AdS, x H?

2-parameters family of solutions
(4 y) € Rx[0,m /2]

Lias, 1
L%IZ 14 cosh(224)
sin(y)

(0, T/4) = NH limit of univ. BH
with ' = 2 SU(2) asymptotics
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Uplift of the scale separated solution

Why?
* Check the SUGRA approximation
Jgs<1land aR«K1

* Check that there is scale separation
Requiresy = % so that AdS,x Mg = AdS, X Mg

A>1lor 1K1

1
Lags, o cosh™ 2 Lyz & — Lgi <« Tcosh™ A wvoles o« cosh® A

V2
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From N = 8 to

Consistent truncation & Gy, € Gga%ge X Ggw%

S0 <-SOHELD<F

* AdS, solution is G,
* R-symmetry is G,

gravitini are Gj;,,,
‘n, =0

= Gipy =777



SU(4)s, SU(4)g, SO(6), and SU(8)

SU4)x O
0  SU4)

50(6), is the diagonal subgroup of SU(4)r X SU(4)s c SU(8)



From N = 8 to

Consistent truncation & Gy, € Gga%ge X Ggw%

S0 <-SOHELD<F

* AdS, solution is G,
* R-symmetry is G,
gravitini are Gj;,,,

= Gy = SU(4)S
N =4 S0(4)-gauging
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Technical statement

Consistent truncationto N = 8 Consistent truncationto NV = 4
& &
Generalised Id-structure on M, Gen. SU(4)¢-structure on M
The D=4 gauging The D=4 gauging
& &
Torsion ~ embedding tensor Intrinsic torsion
- : _ mt non int
Not SU(4)s-inv Th—g= —, DT
/ T~

SU(4)¢ -inv Not SU(4) -inv



Truncations of truncations

Dictionary
D=10 TypellIBSUGRA * g E7(7-EXFT

— SU(4)g-structure

\

» D=4 N =4 S0(4)-gauging

D=4  N=8 gauged SUGRA
Ggauge = [S0(6) X SO(1,1)] x R12

SU(4) intrinsic
consistent truncation

22



Uplift of the U(1)# subsector

4 dimensions
(t=y+ie ? A4,4,)

Type |IB metric
1
ds? = A1 (E dsZ.; + Gmn DxM DxN)

Jmndx™ dx™ = da? +dn? + f; "t voly + £, 1 vol,
vol; = dB7 + sin? 0; dg;
fi=1+2e%cos?a
fr=1+2e? || ?%sin?a
Do; = do; + A;
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Summary and outlook

 We have built

* A universal BH that asymptotes any V' = 2 S-fold
e A scale separated AdS, x H? solution (with uplift)

* A consistent truncation of Type 1IB SUGRA to V' = 4 SO(4)-gauged SUGRA

* New IIB solutions
* A laboratory for non-geometric solutions and AdS/CFT



Thank you



[2407.11593] Guarino, Rudra, Trigiante, CS

Uplift of a universal BH

Does it match what you had in mind?

ds%n — A1 (% d“?g + Gmn Dym -Dyﬂ)
Dy" = dy™ + A" dz"

2 . 2
d md n _ d 2 d 2 COs™ ¥ d: b =111 Ok d. 21
fmn OY - CY T da 2 + cos(2a) szt 2 — cos(2a) S3
B! = d.ldtAd(e "sina cosfs) + LBEdn A d(e " cosa cosfy) — 24/ 2e " cﬂsawgll :
vt £l
B2 = —Llgtnd(e"cosa cosfi) — 2L8dh A d(e" sino cosfs) — 24/2 €N sinmx:alg i
V2r 2v/2
ﬁs = 6\;;15 — 4sin(2a) dn A \;511 A \:512

Tz sinh @ (2 d(cos? a) — Jdn) Adt Adr AdONdo

,rlz-dt A dr A (cos 02v012 — COS 01v011) A (d(cos ) — dn)

B QW IO TR (R 7 R S Ui 1 XS T STV 1 SO« (L I

+ +

27
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How to comapctify?
E;7)-EXFT as a guide

(guv» MMN: AuM: Buv M Buv a)

D=56 E;)-Exceptional Field Theory

Dictionary

By, Map, F
(guv pvr e 5) Advantage of the method :

D=10 Type IIB SUGRA
* Consistent truncation
Generalized e Uplift possible (and not so hard for
Scherk-Schwarz Ansatz certain gauge groups)
* Allows to compute the masses of
higher-level excitation (i.e. higher
modes in KK spectrum)

Compactification

D=4 N=8 gauged SUGRA
Ggauge = [SO(6) x SO(1,1)] x R'?



Uplift of the

Solution on AdS, X Sp X S°
The S° is deformed and preserves an SO(4) ~ SO(3) x SO(3) and is understood as :

S>~S2x82x1,

cos?(a) §2 sin?(a) 621
+cos(2a) S1 2—cos (2a) S2

Metric : dsfy = A™? [% dsiqs, +dn?® + da’ + ;

dsé = d6* + cos82dy;

Warp factor : A™* = 4 — cos?(2a) Five-form: F5 = (1 +x) f(a) Volgs
. _ ¢ _ ,—ny2=cos(2a) 2-F : B, = —2 —n cos3(a) l
Dilaton: e e JorcosGa) orm V2e —(m) VOlg,

Axion : Co=0 C,=2\2e "—Sm ((C;)) volg,



Generating a family of solutions :
The « N' = 4 family »

X2
N = 4 locus with SO(4) ~ SO(3) X SO(3) symmetry

Rank(50(4)) =2 = 2D modulispace (x1,Xx2)-
Discrete symmetries: y; < x, and y; © —y;

The values of y; modify the residual symmetry.
modify the masses of excitations

N =4 & SO(4) N =2 & U(1) x U(1)



Deformations of the S-fold

What is the uplift of the N=4 family ?
Equivalent uplift up to local change of coordinates :
;=i +xim

Concretely :

3.2 _a-1pl 52 2 2 cos®(a) 2 sin®(a) Z
Metric: dsip = A" [7 dSjas, +dn® + da® + - o dss, + - = dsg,]
dsé = d6* + cos6*de; - ds's, = d6* + cosf%de';

= d6?% + cos8%d(@; + x; n)"2
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