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Motivation
©000

Motivation from AdS/CFT

e AdS/CFT: window into strongly-coupled gauge theories
e AdSp X Mjp of 10-/11-dim SUGRA +— CFTp_3

CFTp_1 String theory on AdSp X M
(Exactly) marginal deformations (Finite) moduli
RG flow Domain-wall solutions
Thermal field theory Asymptotically AdS black hole
Operators in short representations Kaluza-Klein spectrum

o Geometry of M;,; controls many properties of CFT.

@ Practical applications: useful to study AdSp x M;,; using
D-dimensional (gauged) SUGRA via “truncation”.
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Motivation
0e00

Consistent truncations

@ Which modes to keep on M;,;?
@ No scale separation = No effective action! [Kim, Romans, Nieuwenhuizen '85]
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FIG. 2. Mass spectrum of scalars.

@ Use “consistent truncation”

Truncation of AdSpX Mint

on Mint
10/11-d SUGRA D-dim gSUGRA

Every solution of gSUGRA
uplifts to solution of 10/11-d

Emanuel Malek Exceptional geometry of supersymmetric AdS vacua Santiago 3/34



Motivation
coeo

Consistent truncations

o Consistent truncations:
o rare & difficult to construct
e not necessarily unique
e contain mixture of massless/massive modes

@ Very few systematic constructions: group manifolds, singlets under
group action

@ Conjecture [Gauntlett, Varela '07] : For any SUSY AdSp x,, M, sol of
10-/11-dim SUGRA 3 consistent truncation to only D-dim grav.
supermultiplet (“minimal”).
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Motivation
oooe

Outline

@ Why are SUSY AdS geometries difficult?
@ Exceptional field theory
@ Exceptional geometry of supersymmetric AdSe 7

@ Classification of consistent truncations
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Intro to ExFT
@00

Why is AdS hard?

e 10-/11-d SUGRA = GR + fluxes + spinors
e SUSY vacua Minkp / AdSp X Mip: = On M,

Setp ~ Ve+ Fe=0.

@ Generic properties for Minkp & F = 0 are well-understood:

o Special holonomy (Calabi-Yau, G, etc.)
o Moduli — cohomology of M;,;
o Effective action from integrating out massive modes

@ SUSY AdS vacua have F #0

o Special holonomy??
o Moduli — very difficult problem
o Truncation mechanism?
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Intro to ExFT
@00

Why is AdS hard?

e 10-/11-d SUGRA = GR + fluxes + spinors
e SUSY vacua Minkp / AdSp X Mip: = On M,

0t NVE—FFGZVEXFTE:O.

@ Generic properties for Minkp & F = 0 are well-understood:
o Special holonomy (Calabi-Yau, G, etc.)
o Moduli — cohomology of M;,;
o Effective action from integrating out massive modes
@ SUSY AdS vacua have F #0
o Special holonomy??
o Moduli — very difficult problem
o Truncation mechanism?

o Unify fluxes + geometry into “larger” geometry
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Intro to ExFT
oeo

Unifying 1-form flux with geometry — Kaluza-Klein

@ Einstein-Maxwell-Dilaton for specific o unified via Kaluza-Klein:
S = [ dPx/lel (R(g) — Vo)’ — e*?F2) = [ dP+1x\/[G] (R(G)).

@ Diffeomorphisms + gauge transformations
5g =Lg, 0A=LA+ d)‘(O) ) 6¢ =L¢,
combine into GL(D + 1) diffeomorphisms:

V=v+ig €N (TMa C®(M)),
. <g+¢2A2 ¢2A> GL(D + 1)

$?A  ¢? ) " SO(D+1)’
LvG=VMOyG + (0 xaq; V) G={Lyg, LA+ d\g), Lv@} .
om = (;, 0) .
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Intro to ExFT
oeo

Unifying 1-form flux with geometry — Kaluza-Klein

@ Einstein-Maxwell-Dilaton for specific o unified via Kaluza-Klein:
S = [ dPx/lel (R(g) — Vo)’ — e*?F2) = [ dP+1x\/[G] (R(G)).

@ Diffeomorphisms + gauge transformations
5g =Lg, 0A=LA+ d)‘(O) ) 6¢ =L¢,
combine into GL(D + 1) diffeomorphisms:

V=v+ X €N(TM® C®(M))=T (T(M x S)),

G_<g+¢2A2 ¢2A> GL(D + 1)
U ¢*A ¢* ) TSO(D+1)’

LvG = VMG + (0 xaq; V) G={Lyg, LA+ d\g), Lyo} .
o = (9;, 0)= (9;, dy) .
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Intro to ExFT
ooe

Benefits of unification

e Unified GL(D + 1) perspective: new structures, systematics of results

o E.g. Einstein-Maxwell-Dilaton admits “remarkable” consistent
truncation on S? for specific value of a [Cvetic, Lii, Pope '00].

D-dim
Einstein-Maxwell-Dilaton

(D-2)-dim GR + ...
SU(2) gauge group
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Intro to ExFT
ooe

Benefits of unification

e Unified GL(D + 1) perspective: new structures, systematics of results

o E.g. Einstein-Maxwell-Dilaton admits “remarkable” consistent
truncation on S? for specific value of a [Cvetic, Lii, Pope '00].

- 1

D-dim S )

. A . - D+1)-dim GR
Einstein-Maxwell-Dilaton ( )

heraaha
\H

(D-2)-dim GR + ...
SU(2) gauge group

@ Consistent truncation explained as Scherk-Schwarz truncation on group
manifold SU(2) ~ S3 [Cvetic, Lii, Pope, Gibbons 03] .
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Intro to ExFT
®00

Exceptional field theory

[Berman, Perry '10], [Berman, Godazgar?, Perry '11], [Coimbra, Strickland-Constable, Waldram
'11], [Berman, Cederwall, Kleinschmidt, Thompson '12], ...

@ Consider KK-split of 11-d SUGRA:
M1 =M x Mp .
o Unify diffeos 4+ gauge symmetries of 11-d SUGRA on M
og=1Lg, 0C3=LCat+d\a, ICe =L,Ce) +dAgs)
@ Generalised tangent bundle

Ri~TMaNTMaNTMa ...,
V:V+)\(2)+/\(5)+...EF(R1).

@ Form reps of Ey(g): b=11-d ! 0 > 4

Eq(a) SL(5) SO(5,5) Ese) Err)

Emanuel Malek Exceptional geometry of supersymmetric AdS vacua Santiago 9 /34



Intro to ExFT
oceo

Generalised metric and other fields

@ Internal bosonic fields on M — generalised metric M .
o My parameterises coset Eq(qy/K(Eq(a)):

Ed(a)
g, C3), C =Mpyny € ———.
{ (3) (6)} MN K(Ed(d))
o Fields with mixed legs — generalised vector bundles with Ey(4) action,

e.g.
(] {gug'u,ja C/J“ij’ } = A“I;\/’/IN_> Rl
° {CMVf7 C'L"VUkI”'}:BMV _>R2'

D Eqa Ri| Re | R3 | Ra
7|1 SL(B) |10 5 | 5 | 10
6 | Spin(5,5) | 16 | 10 | 16 | n/a
5 E6(6) 27 ﬁ n/a n/a
4 Erz) 56 | n/a | n/a|n/a

@ Spinors form reps of K(Ed(d)) [Coimbra, Strickland-Constable, Waldram]
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Intro to ExFT
ocoe

Generalised Lie derivative

@ Generalised Lie derivative: local Ey(g4) action
Ly =VMoy + (0 xaq¢j V) = diffeo + gauge transf,

with Oy = (8;, 97, ...) =(8;, 0, ..., 0).
o Eg.
LyMun — {L,g. L,Cay+dAg), L,Ce)+dAg) +...} .

@ Construct generalised connection Vg7, etc. and unique action!
SUSY [Godazgar?, Hohm, Nicolai, Samtleben]
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Intro to ExFT
ocoe

Generalised Lie derivative

@ Generalised Lie derivative: local Ey(g4) action
Ly =VMoy + (0 xaq¢j V) = diffeo + gauge transf,

with Oy = (8;, 97, ...) =(8;, 0, ..., 0).
o Eg.
LyMun — {L,g. L,Cay+dAg), L,Ce)+dAg) +...} .

@ Construct generalised connection Vg7, etc. and unique action!
SUSY [Godazgar?, Hohm, Nicolai, Samtleben]

@ Higher-dimensional origin? No?! Closure of algebra requires “section
condition”
Y,%Na/\/] ®ody=0.

Eq(q)-covariant restriction to d (11-d SUGRA) or d — 1 (IIB SUGRA)
coordinates.
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SUSY AdS vaca in ExFT

SUSY AdSg 7 vacua of type Il SUGRA

@ AdSe 7 vacua preserve 1/2-maximal SUSY; R-symmetry: SU(2)g
o lIA: AdS7 x S? x | defined by t(z) = m/2, m Romans’ mass.

[Apruzzi, Fazzi, Rosa, Tomasiello '13], [Gaiotto, Tomasiello '14], [Apruzzi, Fazi, Passias,

Rota, Tomasiello '15], [Cremonesi, Tomasiello "15]

e Minimal consistent truncation [Passias, Rota, Tomasiello '15]
o All AdS7 vacua reduce to same 7-d vacuum — vector multiplets?
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SUSY AdS vaca in ExFT

SUSY AdSg 7 vacua of type Il SUGRA

@ AdSe 7 vacua preserve 1/2-maximal SUSY; R-symmetry: SU(2)g
o lIA: AdS7 x S? x | defined by t(z) = m/2, m Romans’ mass.

[Apruzzi, Fazzi, Rosa, Tomasiello '13], [Gaiotto, Tomasiello '14], [Apruzzi, Fazi, Passias,
Rota, Tomasiello '15], [Cremonesi, Tomasiello '15]

e Minimal consistent truncation [Passias, Rota, Tomasiello '15]

o All AdS7 vacua reduce to same 7-d vacuum — vector multiplets?

e IIB: AdS¢ x S2 x ¥, vacua defined by 2 holomorphic functions on ¥

[Lozano, O Colgain, Rodriguez-Gomez, Sfetsos '12], [Apruzzi, Fazzi, Passias, Rosa,
Tomasiello '14], [Kim, Kim, Suh '15], [D'Hoker, Gutperle, Karch, Uhlemann '16] .

o Minimal consistent truncation?

o Vector multiplets?
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SUSY AdS vaca in ExFT

SUSY AdSg 7 vacua of type Il SUGRA

@ AdSe 7 vacua preserve 1/2-maximal SUSY; R-symmetry: SU(2)g
o lIA: AdS7 x S? x | defined by t(z) = m/2, m Romans’ mass.

[Apruzzi, Fazzi, Rosa, Tomasiello '13], [Gaiotto, Tomasiello '14], [Apruzzi, Fazi, Passias,
Rota, Tomasiello '15], [Cremonesi, Tomasiello '15]

e Minimal consistent truncation [Passias, Rota, Tomasiello '15]

o All AdS7 vacua reduce to same 7-d vacuum — vector multiplets?

e IIB: AdS¢ x S2 x ¥, vacua defined by 2 holomorphic functions on ¥

[Lozano, O Colgain, Rodriguez-Gomez, Sfetsos '12], [Apruzzi, Fazzi, Passias, Rosa,
Tomasiello '14], [Kim, Kim, Suh '15], [D'Hoker, Gutperle, Karch, Uhlemann '16] .

o Minimal consistent truncation?

o Vector multiplets?

@ Systematics? Simplified construction? Consistent truncations?
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SUSY AdS vaca in ExFT
®000

Half-maximal SUSY in ExFT

@ Half-maximal spinors [as reps of K(Eq(q))] define natural universal
structures in ExFT [EM '16], [EM’ 17]

¢:(w1,...,¢,\/, 0,...,0),

SO(d—1)g  SO(d—1)s
e.g. K(SL(5)) = USp(4) —s SU(2)r x SU(2)s.
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SUSY AdS vaca in ExFT
®000

Half-maximal SUSY in ExFT

@ Half-maximal spinors [as reps of K(Eq(q))] define natural universal
structures in ExFT [EM '16], [EM’ 17]

¢:(w1,...,¢,\/, 0,...,0),

SO(d—1)g  SO(d—1)s
e.g. K(SL(5)) = USp(4) — SU(2)g x SU(2)s.
@ Spinor bilinears define “differential forms”:

JMel(R1), Kunvel(Rp_a),

u=1,...,d—10of SO(d — 1)g, satisfying

d—1
(5UVJUMJVNRMN>O, RXRC RZO. (RC:{ 0, gzg )

w X 1 wx M ; Ny P
<5u oy — Suyd )JW JINYES =0,
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SUSY AdS vaca in ExFT
oeo00

Half-maximal background in ExFT

@ SUGRA fields captured by generalised metric
[EM, Samtleben, Vall Camell '18]

{SUGRA ﬁelds} = Mwyn ~ JUPJU’QRMPRNQ -+ kMN
e (S

@ SO(d — 1)g invariant combination of J, and K.
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SUSY AdS vaca in ExFT
ooeo

BPS equations

@ BPS conditions < universal differential conditions on J,,, K:
[EM' 17]
Ly,dy = Ruwl”, L,K=0,
Ryyw R = —A, and
o D=T7: dKMN = "Ry, JXP LY,
o D=6: dKM = "R, 1M
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SUSY AdS vaca in ExFT
ooeo

BPS equations

@ BPS conditions < universal differential conditions on J,, K:
[EM’ 17] A
Ly,Jy = Ruwd", L;,K=0,
RuwwRY™YW = —A, and
o D=T7: dKMN = "Ry, JXP LY,
o D=6 dKM = """ Ry JM,
® Ry breaks SO(d — 1)g — SU(2) AdS R-symmetry
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SUSY AdS vaca in ExFT
ooeo

BPS equations

@ BPS conditions < universal differential conditions on J,, K:
[EM’ 17] A
Ly,Jy = Ruwd", L;,K=0,
RuwwRY™YW = —A, and
o D=T7: dKMN = "Ry, JXP LY,
o D=6 dKM = """ Ry JM,
® Ry breaks SO(d — 1)g — SU(2) AdS R-symmetry

@ R-symmetry must be realised by isometries of M,,;.
c.f. [Ashmore, Petrini, Waldram '16], [Coimbra, Strickland-Constable '17]

o J, D Killing vector fields, generate R-symmetry

o K invariant under R-symmetry
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SUSY AdS vaca in ExFT
oooe

Summary of 1/2-max AdS structures

@ Every 1/2-max SUSY AdS vacuum described by
d — 1 gen vector fields JuM and extra tensor K MN

@ subject to algebraic conditions and differential conditions

A A

L),y =Ruwl”, L K=0, dK~R.

@ Can prove universal features:

o R-symmetry must be realised by isometries of M;,;

o Every AdS vacuum admits consistent truncation (without matter)
o Consistent truncations have max N < d — 1 vector multiplets

o Classification of consistent truncations with matter
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SUSY AdS vaca in ExFT
®00

Universal consistent truncation

@ [EM '16], [EM '17] : Proof of 1/2-max version of [Gauntlett, Varela '07]
@ Y coordinates on M;,:, x coordinates on Mp.
o Given J,(Y), K(Y) of 1/2-max AdS, the linear Ansatz

Tu(x,Y) = XHx) L(Y),  K(x,Y)=X3(x)K(Y),
Au(x, Y) = A (x) Ju(Y), cee
gives a consistent truncation.
@ Consistency follows from BPS conditions of J,, K.

o X(x) scalar, A,"(x) d — 1 vector fields of grav. supermultiplet.

@ “Minimal” truncation = no matter multiplets.
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SUSY AdS vaca in ExFT
oeo

Consistent truncations with vector multiplets

[EM '16], [EM '17]
o Half-maximal SUSY = N vector multiplets M = 550 gy2d0m < B

@ Need extra tensors to expand in:
jU(X7 Y) = (f)/(X) TI(Y)7

® Ggap(T') dictates scalar manifold:
Comm( Gstab, Eq(a))

Mcatar =
! Comm( Gstap, K(Eq(a)))

= Gstap = Spin(d — 1 — N).

Emanuel Malek Exceptional geometry of supersymmetric AdS vacua Santiago 18 / 34



SUSY AdS vaca in ExFT
oeo

Consistent truncations with vector multiplets

[EM '16], [EM '17]
e Half-maximal SUSY = N vector multiplets M., = % x RT
@ Need extra tensors to expand in:

Tu(x,Y) = d1(x)T'(Y),

® Ggap(T') dictates scalar manifold:
Comm( Gstab, Eq(a))

Mcatar =
! Comm( Gstap, K(Eq(a)))

= Gstap = Spin(d — 1 — N).
o d — 1+ N generalised vector fields:
IaM = (JuM, JaM) el(Ri), Kun €T (Rp-4),
A=(u,0)=1,...,d =14+ N of SO(d — 1, N), s.t.

1 ~ A N
(5563 - mm\sﬂw) JCMJDNY,\% =0, Kxr K=0, 9*LMig"Kun>o0.

@ Can only have N < d — 1 vector multiplets.
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SUSY AdS vaca in ExFT
ooe

Truncation Ansatz with vector multiplets

[EM '16], [EM '17]

@ Consistent truncation

Ju(x, V) = X1 bAx)Ia(Y),  K(x, Y) = X2 () K(Y),
‘A.U»(X7 Y) :A,UA(X) JA(Y)7 SR

e b,” constrained algebraically by
by b, nap = Suy .
o Consistency requires differential conditions
Ly,Jp = fABCJC, fABC constant .

@ AdS vacua: J; organise into reps of SU(2)g symmetry — can fully
classify!
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Applications to AdSg 7
[ 1)

Applications:
AdS7 of mllA
AdSg of 1IB.

[EM, Samtleben, Vall Camell '18] : Solutions & derive “minimal” consistent
truncation
[EM, Samtleben, Vall Camell '19] : Classify and construct consistent truncations
with vector multiplets
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Applications to AdSg 7
oe

Constructing AdS solutions from ExFT

e Geometric Ansatz — J,,, K

o Algebraic conditions (existence of spinors)
o Differential conditions (SUSY AdS vacuum)

@ Construct generalised metric

Mun = Jumdn = Kun + (J972) 0
e ExFT dictionary: My = {SUGRA fields}.
@ Minimal consistent truncation for free.

o Classify vector multiplets.
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Applications to AdSg 7
®000

Example 1: AdS7 from ExFT

[EM, Samtleben, Vall Camell '18]
o AdS; of mllA in SL(5) ExFT.
@ SU(2)g must be realised by isometries of My,
° /\/I,',,t = 52 x | (52 — SU(Q)R)
o Mine = S3/Zy  (S3/Zx — SU(2)g x U(1))
e 3 J,, 1 K satisfying algebraic conditions and

;CJUJV:\/_7/\(51_“/WJW7 ,CJUR207 dk,\,\/j/\

o Write most general J, — SU(2)g triplets, K — SU(2)g singlet.

JeT(TMe T*M e N°T*M & N2 T*M) |
Kelr(N°T*"MaNT*MaANT*M) .
Jy=v,+...
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Applications to AdSg 7
®000

Example 1: AdS7 from ExFT

[EM, Samtleben, Vall Camell '18]
o AdS; of mllA in SL(5) ExFT.
@ SU(2)g must be realised by isometries of My,
° /\/I,',,t = 52 x | (52 — SU(Q)R)
] Nt —

©3J,1K satisfying algebraic conditions and
L)y =V—=Newwt”, L, K=0, dK~+v—A.
o Write most general J, — SU(2)g triplets, K — SU(2)g singlet.

JeT(TMe T*M e N°T*M & N2 T*M) |
Kelr(N°T*"MaNT*MaANT*M) .
Ju = vu+(g(2)dyy + k(2)yudz + 1(2)epwy dy”™)+. .., yuy' =1.
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Applications to AdSg 7
oeoo

Gpai Structure on S? x [

[EM, Samtleben, Vall Camell '18]

e Algebraic conditions — J,, K depend on 5 functions on I: g(z), h(z),
q(z), s(z), t(z); t(z)h(z) > 0.
o Differential conditions:

. ——@ z)q(z) = mh(z
g(z) = )’ 2q(z)4(2) h(z),

and t(z) = -m/2.
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Applications to AdSg 7
ooeo

AdS7 solutions

[EM, Samtleben, Vall Camell '18]
Generalised metric M(J,, K) and EFT « IIA SUGRA dictionary:

d510 =4/ - dsAd57 \/ < d552 +dz ) ,
3/4
e - <_E> _2tt

5 1 it ,
= Z — = = VO
2T o2 2-2ft) %

1 . mtt
For=—+(2t4+ —+——+— /
2 2\/§< +t2—2tt>vo2’
with 't = —m/2, t > 0 with equality at 9/.

These are the general SUSY AdS7 solutions of mlIA [Apruzzi, Fazzi, Rosa,
Tomasiello] in coords of [Cremonesi, Tomasiello] .
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Applications to AdSg 7
oooe

AdS7 minimal consistent truncation

o Consistent truncation for AdS7 vacua [EM, Samtleben, Vall Camell '18].
TJu(x,Y) = X)) (YY), K(x,Y) = X?(x )K(Y):

d510—41/—fX1/2d + \/ [ —%2dz? +X5/2t2X5 —ds
3
X5/4( ) /4
t \/X5t2—2tt
1 ttX>
B, = — - = /
2 2[(2 t2X5—2tt>V052’

mtt
F; 2+ X I
2T 2[( * t2X5—2tt> voise

t =-m/2.
@ Reproduces [Passias, Rota, Tomasiello].

i

@ Explains universality of consistent truncation!
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Applications to AdSg 7
®00

Example 2: AdSg of IIB from ExFT

[EM, Samtleben, Vall Camell '18]

@ AdSe of 1IB in SO(5,5) EXFT. SU(2)g must be realised by isometries
of Mint
° M,',,t = 52 X Yo (52 — SU(Z)R)
° lwmf:537%k X (537%12 S22 e 1))
@ Write most general Ansatz for J,, K

@ Algebraic + differential conditions + gauge choice: AdSg solutions
defined by pair of harmonic functions f* = —p® + ik® on ¥, with

df* Adf, >0, (equality on 0X5).
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Applications to AdSg 7
oeo

AdSg solutions of [IB

[EM, Samtleben, Vall Camell '18]
o Compute SUGRA fields from My (Jy, K):

2 V244 12, ldk| ,, 4 B
ds® = W TdsAdSe + N dsg, + ﬁdka ® dpa) , Ca =0,
co — A or (g o TP 98K 0% iy _ |9k paps + 61 0ykad7ps
2" = —5vols + |dk| ) g = ;
3 24 2V3AT
_ 3 1 1/2 a gy .8 _ 1 ‘T|2 Rer
A—Z"|dk|+§‘dk‘ PapgO k™07 p” Ha,@—m Rer 1 )

r = —paodk®.

@ Matches [D'Hoker, Gutperle, Karch, Ulhemann 2016] upon field redefinition

@ Consistent truncation??
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Applications to AdSg 7
ooe

AdSg minimal consistent truncations

@ Find new minimal consistent truncation for free
[EM, Samtleben, Vall Camell '18]:

Tu(x,Y) = X7Hx) Ju(Y), K(x,Y) = X3(x)K(Y).

e From generalised metric and ExFT/IIB dictionary:

ﬁr5/4A1/4 E 5 X2‘dk‘1/2
33/4 | dk|1/* 6 A

4
X2

ds? = ds2, + = dk® ® dpa> , Clay=0,

X% r py Ok 88 p™ k|12 Hes = X*|dk|1/? Papg + 610, ka0V pg
20 e 2V3ATr ’

4
C(z)a =— g Volsz <ka —+

3 1
A= rldk|+ §X4\dk\1/2 Papsd k7 pP .

@ Universal consistent truncation.
@ Allows us to study AdSg solution using minimal 6d gSUGRA.
@ c.f. [Hong, Liu, Mayerson '18] .
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Applications to AdSg 7
®000

Minimal consistent truncation vs vector multiplets

For AdS7, AdSg, “minimal” consistent truncations has universal form.
All AdS7, AdSe vacua are same vacuum in minimal 7-D/6-D SUGRA!
Cannot construct flows between different AdSg 7 vacua.

Consistent truncation with vector multiplets to differentiate? [De Luca,

Gnecchi, Lo Monaco, Tomasiello '18]
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Applications to AdSg 7
0®00

Consistent truncations with vector multiplets for AdS7

[EM, Samtleben, Vall Camell '19]
@ Need N additional generalised vector fields s.t.

1
JAMJBNY,C,ﬁ = mnABﬁCDJCMJDNYESa
L,Js = fag“Jc,
L,K=0.

e N < d — 1 vector multiplets; organise themselves into reps of SU(2)g
symmetry.
@ Fully classify possible consistent truncations with vector multiplets
around AdS7:
o NO consistent truncations with vector multiplets when m # 0
o 1 vector multiplet when m = 0.
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Applications to AdSg 7
fe7e] Yo)

Consistent truncations with vector multiplets for AdSg

[EM, Samtleben, Vall Camell '19]

o Fully classify possible consistent truncations with vector multiplets
around AdSe:

N | SU(2)g rep Consistent truncation
1 1 Only if 3 x: 0 (e'X0f) € Real functions on
2 191 NO (no globally regular solutions)
3| 1e1a1 NO
3 3 Only if dr® =0
4] 301 Only if 33 and 31 with e/X = (g;g§;>
7 = 1r? (g 0f* dz + g 0Fdz), g:f(ggii;‘), dr = —podk®

@ Easily construct full non-linear truncation Ansatze.

e Can use results to uplift 6-D F(4) gSUGRA results to IIB, e.g. [Gutperle,
Kaidi, Raj '18], [Gutperle, Kaidi, Raj '17]
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Applications to AdSg 7
ocooe

AdSg uplift formulae for 1 vector multiplet

Scalar fields € Sé( )) x Rt:

X and ma = (my, mg, ms), st. 7" Bmamg=—1, nap = diag(1,1,1,1,-1).

5/423/2 124/2 1 2
2 _ r 2 2 2
_25/4_3/4|: )\2d56+X (dsserW@W*rzpapﬁno‘@nB) o ne ® X

4A

+)(2,.2 A2

dk* ® dpa] .

A
C(O‘Z) = —volg (ka + —=pg [msa,ykﬁmpa + nﬂ"/wo‘w])

)\2
+ A <2r[m5n°‘ —w — X4 p* pB*nﬁ) Ady'yImfe

_ X4p pPA+4r (m5 kao‘awpﬁ + n‘mwﬁw)

HeP
2V2r A
w® = myy' dk® + madp® X = myy'dp® — madk® W:m,dy’+p—a(m5n°‘ —wY),
r

- 1 2 1
A= Zr)2 (mg —-m?— <m,y’> ) + §X4)\pa Pg <m58Wko‘8“’pa + n"‘"’w&,) ,

- 1 1 .
A= 5rm5A2 + §X4)\pap53-yka8'ypﬁ, "= (e’XBf"‘dZ+ c.c) .
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Conclusions
(1)

Conclusions

@ ExFT useful new tool to analyse AdS vacua.

@ Reproduce all mlIA AdS7 x S3, 1IB AdSg x S? x ¥, solutions.

e Construct universal “minimal” consistent truncation (grav. multiplet).
@ Understand universality of results.

°

Classification and construction of consistent truncations with vector
multiplets.
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Conclusions
oce

Outlook

@ Lower dimensions.

@ Study/uplift of moduli, e.g. N/ =4 AdSs vacua. Zamolodchikov
metric, ...

@ Construct new AdS vacua

@ Other amounts of SUSY, e.g. N = 2 [Ashmore, Gabella, Grafia, Petrini,
Waldram '16].

In the absence of extra isometries beyond R-symmetry, infinitesimal deformations (marginal)
— finite deformations (exactly marginal).
o Natural language to study deformations?

@ Other holographic properties: “a” /“c”-minimisation, etc.
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