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Motivation and Summary

@ ExFT treats gauge and metric fields in the same footing = Natural language
for flux compactifications

@ Previous talk by E. Malek: Half-supersymmetric vacua in ExFT

» Spin(d — 1) structures (analogous to G-structures in CY compactifications)
» Method successfully used to obtain SUSY AdS7g 6 vacua.

o HERE: We generalise this method to include truncations with vector
multiplets around these vacua.

@ These 10d configurations are valuable in the context of holography.

Structure of the talk
@ Consistent truncations with vector multiplets in ExFT
@ Vector multiplets around AdS7 in mllIA (No-go theorems for m # 0)

@ Vector multiplets around AdSe in IIB (Restrictive necessary conditions for
existence)
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Half-supersymmetric AdS vacua in ExFT

[From Emanuel Malek’s talk]

Half-SUSY < Spin(d — 1) structure in the internal extended space

Spin(d — 1) structures
An Spin(d — 1) structure is defined in the extended space by the sections

J ERY, KeR,, u:l, d—1

with the constraints: JuNd, = d 5qu AJY
KoK = 0
JyANI"AK > 0

AdS vacua
"Weakly integrable” structure: L,y = Ruwd", EJUR =0, and
dK = " Ryt A I (AdS7),  dK = """ Ry Jx (AdSs)

Ruww encodes the cosmological const. and breaks the R-symmetry to SU(2).
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Consistent truncations ansatze around AdS vacua in ExFT
Minimal truncation (SUGRA multiplet) See [1707.00714] by E. Malek

(T, Y) = XTH0d(Y),  (K)(x Y) = X2 ()K(Y)
(), Y) = AL (X)),

X(x) — scalar. A," — vector fields of the grav. multiplet.

Truncation with N vector multiplets See [1707.00714] by E. Malek

(T Y) = XTH0bAC)IAY),  (K)x, Y) = X2()K(Y)
(A Y) = ASX)Ia(Y),

with A=1,...,d —1+N. Split A= (u,d). A,” — N extra vector fields.

e b,” is constrained by b,”b,Bnag = 6.y, nag — SO(d — 1, N) metric
SO(d — 1, N)
S0(d — 1) x SO(N)
o Ja = (Ju, Jz) define an Spin(d — 1—N) C Spin(d — 1) structure. (N < d —1)

W

o {bA X} € x R*,  scalar manifold.
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Spin(d — 1 — N) structures
An Spin(d — 1) structure is defined in the extended space by the sections
Ja € Ry, RER2, u:l,...d—l

with the constraints: (d —1-N)JaAJs = nagJc A e
KoK = 0
JeNJEAK > 0

Differential constraints

A

LyJs="FfsJc, L,K=0
with fa5Jc constant and flagc) = fas“ Jpnoc, (fagc < embedding tensor)
Spin(d — 1—N) structure + differential constraints = consistency
AdS vacua:

fuvw = Ruvw ) fqu =0
= ‘CJUJV = RuvaW: EJL,J\_/ = quv_VJv_v

= Jg organise into some representation of SO(3)R-symmetry-

v

Valenti Vall Camell (LMU/MPI) Consistent truncations in AdSg/AdS7 from ExFT Oth September 2018 5/12



AdS7 in mllA: vector multiplets

AdS; x | x 52 vacua in mllA. [See E. Malek’s talk]
Jy = \/§Vu - 1a'()/uz) + f(z)yu + L.l:(z)(.)/uz‘/o/s? — €mwy"dy” A dZ)
2 2v/2 ’
R = —iz)+ —— (2t(2) — t(2)) vols:
2v2
Solutions classified by t(z) > 0 satisfying t(z) = —m/2. m — Romans mass.

v

Spin(d — 1 — N) structure and vector multiplets
We add Jz, i =1,..., N satisfying

JEAJV:_%(SEVJU/\JU, Jﬁ/\JVIO
£JUJV = quWJVT, £J5JV = fr,VWJW 4 fL',VV_VJV'V, EJER =0

Two possibilities: @ Vector multiplets are 1's under SO(3)r
(N<3) o N = 3 vector multiplets are 3 under SO(3)g
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N = 1 vector multiplet, 1 under SO(3)r

Algebraic constraints uniquely fix (g(2), q(2), ...— related to t(z))
5= @ — s
1— 2\/— q 2

mt(z)

2V2

Only possible when m =0 (Extra vector from M-theory circle)

However, we find that ,CJTR = — volr, \ dz .

N = 3 vector multiplet, 3 under SO(3)r
Algebraic and differential constraints uniquely fix
1 1
= V2vs + 5 (6(2)dys — ya d2) + S=54(2) (~8(2) yavol — 0z N d2) + q(2)y,

With £,,K = 2t ¢+ mt(z)) ya voh A dz.

e
2\/5(

Only possible if 2tt+mt=0 == =0 (using # = —2)

This can be only satisfied if m =0 (since t = —17).

vy
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Consistent truncations with vector multiplets around AdSg
in [IB

AdS¢ vacua in IIB. [See E. Malek’s talk]
1
J = v/+d(k°‘y/)+§d(k°‘9,/\dka)
Jy = dp® — k, dp® A Vols:
K = pa—(r+ pak®) Vols [Notation: u = (/,4), | =1,2,3]

where f* = k% + ip® is an SL(2)-doublet of holomorphic functions.

Spin(d — 1 — N) structure and vector multiplets
We add Jz, i =1,..., N satisfying conditions analogous to the AdS; case.

Three possibilities: o Vector multiplets are 1's under SO(3)g
(N <4) @ N = 3 vector multiplets are 3 under SO(3)r
o N = 4 vector multiplets are 3@ 1 under SO(3)r
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N =1 vector multiplet, 1 under SO(3)g
Algebraic and differential constraints require
Ji = p (ksMP A Vols: + M)
with 1-forms M* = (eX(2)9f*dz + c.c.), satisfying dM® = 0.
@ x(z,2) is a real function, fixed by dM* = 0:

d(eX=9f*) e Real functions on ¥

@ The existence of solutions depend on .

@ An example: Solutions exist when f¢ quadratic in z, as in the T-dual of
D4-D8 Brandhuber-Oz solution. In this case: x = const.

N = 2 vector multiplets, 1's under SO(3)g
We need two real functions x1(z, Z), x2(z, Z) parametrising Ms* and Mg
@ Algebraic constraint J; A J5 =0 = et = jeX2. (= N > 2 forbidden)

o dMg = dMg = 0 can only be solved by d(e*9f) = 0.
This equation has solutions only when 9f! = \df? for some \ =const.

@ No global solutions can be found with f! = A\df?> = No-go.

4
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N = 3 vector multiplets, 3 under SO(3)g
Algebraic and differential constraints uniquely fix (I=1,2,3)
Jr = vi +N%; + k%dy; — y1ksN? A Vols. + N[0 A Vols

2

. _Fa
with M = L (paﬁ ) of*dz + c.c. together with the differential condition

ppOf’
rdn® = p°mn? A Mg (with dr = p, dk®)

This condition imposes restrictions on the possible f*'s.

N = 4 vector multiplets, 3@ 1 under SO(3)x

The following objects are needed on the Riemann surface:
@ One doublet of 1-forms ¢ satisfying the above conditions

@ One doublet of 1-forms M characterised by y = 1 Padf
2 pgafﬁ

(Fixed by the algebraic condition J; A J3 = 0).
@ This x should satisfy the condition 9(e’X9f%) € Real functions on ¥
These conditions impose further restrictions on the possible f“'s.
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From the structures one can obtain the 10d uplift.

Example: AdSg uplift formulae for 1 vector multiplet
50(4,1)

Scalar fields € T(tl) X R+Z > and ma = (my, ma, ms), s.t. nABmAmB =-1,

nag = diag(1,1,1,1, ~1).

Y2,

5/4 43/2
2 A 2\f 2 2 1 o 8
ds _W{ I s + X d552+w®wfr—2pap,3M QR M +—M R ™
4A
+Z22A2dk ®dpa:|7

T4
Chy = —vols <k°‘ + ——pg [msawkﬂ[‘)'ypa + Mﬂwoa7]>

2

4 :\A (2r[m5M°‘ “] — 5t p* pg*MB) Ady'y?! m*eux
e TP )\+4r(m58 k97 pP 4+ M2V P )
e 2ark
w® = myy' dk® + mydp® o = miy' dp® — mydk® w = mydy' + PTa (msM® — w®)

_ 1 2 1
A= §r>\2 <m§ — mz — m/y’) ) + 5):4)\ Pa PB (m5ayk"a"pa + Mavoﬁ,y) ,

1 1
A= Erms>\2 o Ez“,\papﬁawkamp‘?

4
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Conclusions and Outlook

@ We successfully used the analyis of generalised structures in ExFT to study
the most general consistent truncations with vector multiplets around
half-supersymmetric AdS;7 and AdSg vacua.

@ Our results:

» AdS7 in mllA: NO possible truncations with vector multiplets for m # 0

> AdSs in IIB:
N | SO(3)r rep. Consistent truncation?
1 1 Only if Ix: 9(e’X0f) € Real functions on *
2 191 NO (due to global issues)
3 1e101 NO
3 3 Only if rdn® = p“N° ATy
4 | 1eol1el1a1 NO
. . 1 [ paOf®
4 331 OnlyleI3andE|1W|thxz§( )

psof?t

@ Using ExFT-10d dictionaries = uplifts for the consistent truncations.
@ Open question: find more examples or general solutions.

Future work

Generalise to AdSs, AdS,,. .. (richer structure, moduli,...)
More general setups, non-geometric compactifications? ...

Valenti Vall Camell (LMU/MPI)

Consistent truncations in AdSg/AdS7 from ExFT

Oth September 2018

12 /12



