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plan: mass spectra and higher-order couplings

motivation
? compactification, Kaluza-Klein spectra

tools

2 consistent truncations

? exceptional field theory

examples

? AdSp x Sa and deformations/squashings AdSp x g

cubic and higher order couplings

? near extremal n-point couplings

2 explicit cubic couplings

based on work with Emanuel Malek, Bastien Duboeuf,

Nikolay Bobev, Camille Eloy, Michele Galli, Adolfo Guarino,
Alfredo Giambrone, Olaf Hohm, Gabriel Larios, Hermann Nicolai,
Brandon Robinson, Colin Sterckx, Mario Trigiante, Jesse van Muiden
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motivation compactification & Kaluza-Klein spectra

» background #,, = AdS, X ., higher-dimensional

sugra

? expanding fields in harmonics on the internal space

e.g. scalar field

bz, y) = ) dulz) Y (y)

N

_ harmonics
fluctuations
? dynamics of the KK fluctuations is described by a lower-dimensional theory

internal space
infinitely many fields (KK towers of fluctuations {¢sy,...})

? dual to single trace CFT operators @452

mass spectrum of the KK-fluctuations (—> conformal dimensions) lower-dimensional

? higher order couplings (—> n-point correlators) sugra

2 in general: complicated problem

O gauge fixing and field redefinitions

O diagonalize various Laplacians on the internal manifold ? —> new tools !

O disentangle mass eigenstates from different higher-dimensional origin

O flux compactifications: higher-dimensional p-forms Vl’é
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new tools: consistent truncations from ExXFT —> Dan’'s talk

ExXFT: duality covariant reformulation of D=10/11 sugra

A1 1
L = R + ﬂg’u“v@MMMNDVMMN o ZMMNTMVM\T],(\L]V + e_l‘£t0p T V(M, e).

O/.

Q</.
generalized Scherk-Schwarz OOG,}
reduction of ExFT
E¢/USp(8) Mun(2,Y) = Uy (V) Mg (x) U= (Y) IIB sugra

27 AM@,Y) = p ') (U H™(Y) A" (2)

D=5 maximal sugra

Ee(s) valued twist matrix U, (Y) and scale factor p(Y)

consistency equations (generalized Leibniz parallelizable) Q%%BM =X,z UM

embedding tensor of the D=5

[(U_l)MP(U_l)NL aPULK] 51 p Xyn" N
gauged supergravity [/

2.

)

ENS de LYON

Henning Samtleben ENS de Lyon
[




new tools: consistent truncations from ExXFT —> Dan’'s talk

ExXFT: duality covariant reformulation of D=10/11 sugra

A1 1
L = R + ﬂg’u“v@MMMNDVMMN o ZMMNTMVM\T],(\L]V + e_l‘£t0p T V(M, e).

%%
%
generalized Scherk-Schwarz /76,}
reduction of ExXFT
E¢/USp(8) Mun(2,Y) = Uy (V) Mg (x) U= (Y) IIB sugra

27 AM@,Y) = p ') (U H™(Y) A" (2)

D=5 maximal sugra

O every stationary point of the D=5 scalar potential lifts to a IIB background /Z,, = AdS;5 X 2

O around these backgrounds: compute the
masses and couplings of the 42 scalars

O instabilities in all non-supersymmetric
AdSs vacua !  [Bobev, Fischbacher, Gautason, Pilch] P/
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new tools: Kaluza-Klein spectroscopy from EXFT [E. Malek, HS]

consistent truncation to lowest KK-multiplet IIB sugra

A (@ Y) = p (V) (UM (Y) A" (2)

2 extend to the higher Kaluza-Klein modes (linearized)

AMM(xa Y)

P ) (UM (Y)Y A5 () ¥

Mun(@,Y) = Un™ (V) U (V) (0kcr + Y 6% Tayier V)
2

with fluctuations

and the tower of scalar harmonics V>

EXFT field equations

( lowest KK multiplet ) @ (scalar harmonics) > KK spectrum
trace of exceptional symmetry in the full spectrum > holography!
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new tools: Kaluza-Klein spectroscopy from EXFT [E. Malek, HS]

AuM(xa Y)

p (V) (U HM(Y) YA () Y

Muyn(x,Y) = Uy (Y)UN"(Y) <5KL + Z 0 To. KL yz)
>

2 plug into the ExFT action and expand in fluctuations

? e.g. mass matrix for all vector fluctuations A"~

1

Mys.na o« 3 X" X" 67 +2 (X" — Xvn™) Tios
8
—6 (P v "N +PY k" N) ToaoaTras + 3 Tn.anTarAs
in terms of essentially five-dimensional data ! o symmetrized D=5 embedding tensor X5, " = Xun' + Xk’
O adjoint projector IPMNKL — (ta)NM(toz)LK

o representation of scalar harmonics  ,,0,,)> = T, s0 V*

O similar for the scalar mass matrix
O similar for fermion masses [Cesaro, Varela]
O entire KK mass spectrum!

(L

o
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traditional: harmonic analysis on coset spaces

7 AdSs x S>: expand fluctuations in sphere harmonics (representations of SO(6))

10D scalar:  ¢(x,y) = Z¢Z(x) Yy = Z¢[n,o,0](X) 700 y)
2 n K

—> scalar harmonics

?Z — ?[n,0,0] — ?((al ?az ?an))
?a?a —

10D internal metric:  g/(x, y)

D G0 ZU00) + 3 gy 1) YUY + N g0 Y122 (y)
n n

N

tensor harmonics

2 in general: several Kaluza-Klein towers for each 10D field, systematics [Salam, Strathdee]

s SO(6) G _ .
S° = 50(5) = ﬁ with embedding H C GLorentZ,int
(/

2.
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traditional: harmonic analysis on coset spaces

2 in general: several Kaluza-Klein towers for each 10D field, systematics [Salam, Strathdee]

5 SO(6) G _ .
= S0G) — ﬁ with embedding H C Gy genein

10D field: @ & ‘%Lorentz,int — ‘%H G— H

the harmonic expansion of @ carries all representations %5 of G such that R —> Ay D ...

for a scalar field Z;,=1: SO(6) — SO(5)
n,00] — 16 ... defines the scalar tower

g,(x,y) internal metric Z;=14: [n,0,0] — 14 & ..
n,1,1] — 14 D .. - defines the towers
n22] — 14 6 .. A\
in closed form: Y
14— 2006 (2006)® Y 1001 = Y (2001 + (1,11 +[1.22])
SO(5) ) SOV6 i n n
. 0.
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structure of fluctuations

in general: several Kaluza-Klein towers for each 10D field, systematics [Salam, Strathdee]

5 SO(6) G _ .
= S0G) — ﬁ with embedding H C Gy genein

10D field: @ & ‘%Lorentz,int — ‘%H G— H

the harmonic expansion of @ carries all representations %5 of G such that R —> Ay D ...

o in closed form: Rg & Z 112,0,0] &  tensor product structure of fluctuations
n

EXFT field equations
2 ( lowest KK multiplet ) @ (scalar harmonics) > KK spectrum

o explicitly:  A,M(2,Y) = p7H(Y) (U HM(Y) ) AP () P>

—> scalar harmonics

tensor harmonics
O EXFT basis: {qba’z, AﬂM’Z, }
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spectrum on AdSs x S>

[Kim, Romans, van Nieuwenhuizen, 1985]

suEEa,
]
.

. _ ] [1,0,0]
10D scalar:  ¢(x,y) = ) P o0t) Z7()
1 Wk — . “- [n,0,0] v "“ [nalal] [”,2,2]
10D internal metric: g, (x,y) = % g,00/(0) % O+ 811 () Y ) F D 8 () ?kl (y)
— " — ‘\ : [n,0,0] “‘ .: [nalal]
10D 4-form: Cklpq(xa y) — 2. , C[n,(),()]()f:) ?klpq (y) + 3 C[n,l,l](x).: ?klpq (y)
n ’,00... “’;: 7{‘0.. "::
2 linearize & diagonalize field equations ——> mass spectrum
S 2 combine into 1/2-BPS multiplets
beass [z irs :

SO I o 20000 © Bpoown & Buooweo @
. [ e
. o s ,00](00
PN S 5 [ = 1,10)03) +[n — 1,011(30)
s - var. [n —2,02](00) + [n — 2,201(00) + [ — 1,001(01) + [1n — 1,00](10) + [n — 2, 111(3 })
- ket oo .. [n —2,101(0%) + [ — 3,12](0%) + [n — 2,011(30) + [n — 3,21](50) + [n — 2,011( 5 1) + [n — 2, 101(1 %)

- m 2[n — 2,00](00) + [ — 4, 22](00) + [1 — 3,02](01) + [ — 3,20](10) + 2[n — 3, 11](} 1) + [n — 2,00](11)

- — | [n —3,101(03) + [n — 4, 12](0%) + [n — 3,011(30) + [n — 4,21]($0) + [n — 3,01](3 1) + [n — 3, 10](1 %)

h: -9,8,8 [n —4,02](00) + [n — 4,201(00) + [ — 3,001(01) + [1n — 3,001(10) + [n — 4, 111(3 1)
rgd [n —4,10](0%) + [n — 4,01](30)
k [n — 4,00](00)
FIG. 2. Mass spectrum of scalars. VI’
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spectrum on AdSs x S>

[Kim, Romans, van Nieuwenhuizen, 1985]

2 combine into 1/2-BPS multiplets

B1200100) D Boown © Buoowoe P

[n,00](00)
[n —1,101(0%) + [n — 1,01](50)

[n —2,02](00) + [n — 2,20](00) + [7 — 1,00](01) + [1n — 1,00](10) + [n — 2, 11](} })

[n —2,101(0%) + [ — 3,12](0%) + [n — 2,011(30) + [n — 3,21](30) + [n — 2,01](5 1) + [ — 2, 10](1 §)
2[n — 2,00](00) + [n — 4, 22](00) + [1 — 3,02](01) + [1n — 3,20](10) + 2[n — 3, 11](} 1) + [n — 2,00](11)
[n —3,101(0%) + [n — 4, 12](0%) + [n — 3,011(30) + [n — 4,21](30) + [n — 3,01](3 1) + [n — 3, 10](1 §)
[n —4,02](00) + [n — 4,20](00) + [ — 3,00](01) + [1n — 3,00](10) + [n — 4, 11](3 )

[n —4,101(0%) + [n — 4,01](50)

[n — 4,00](00)

FIG. 2. Mass spectrum of scalars.

2 in the ExFT basis {¢“’2, AMM’Z, }

O fluctuations appear already in the diagonal basis (mass eigenstates)
o for given X = [n,0,0] the fields fill the multiplet 9,

O simple and compact (re-)derivation of the supergravity spectrum on S>

(L

.
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example: deformations of AdSs X S°
[with N. Bobev, E. Malek, B. Robinson, J. van Muiden |

IIB supergravity

G5
D=5 gauged sugra
[Gunaydin, Romans, Warner]
’0@
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example: AdSs x S>> and deformations

2 D=5 SO(6) gauged supergravity: 42 scalars with scalar potential

[Gunaydin, Romans, Warner]

® v =38, SO6),

round S°
® v =2 U), deformed S

Freedman-Gubser-Pilch-Warner flow

holographic dual of Leigh-Strassler SCFT

previously only known for the 256 dof’s from the supergravity multiplet
[Freedman, Gubser, Pilch, Warner '99]

? now: compute the full KK spectrum around the ./ = 2 point

(L

-
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example: AdSs x S>> and deformations

? e.g. atlevel n =1 in multiplets D(Ey,j;,j»;7) of SUR2)xSU2,2|1)

- D0+ §VE7,0050)c +- D0+ §VBLO0N)e - Ds(h 3 s e~ 25(4 3, 05—Do+ D3 3 tid)e
; __ *
2 " DO 30 De+ DUE 10 —He

in terms of -and “ultiplets

| =
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example:

AdSs X S5 and deformations

e.qg. full tower of semi-short (protected) supermultiplets

LB (%" 3,0,%5%) ® [%57], By (>0, 4; —22) @ 24
A L(853: 1.0, —n) ® (0], LA(55:0,1:0) @ [0,
A1 L(%57: 3,0, —n) @ [0], LA (%220, 4;n) ® (0],

LAQ(MZW;%,O;%)@[%], AQE(ll—ZZSn;O,%;_nTH)@[nT

I

(@)
+
w
N
-
-
3
+
[\
)
E
+
(V]

—_

=

S

‘3

S
I_IHk

P ®

\_CD
=
w1
®
.
[\

0,0; %52 @ |

By L(%22;0,0; — 2] @ [2£2)

2
BiL(#£32:0,0; -] ® [4),
n+

NS o
—

4 2

A L(3E3:0,0; — 2] @ [2£2),

2
A L[580, 0; —242) (1)

NS
— NS

agreement with index computation in the dual Leigh-Strassler SCFT

closed formula for all (including unprotected long) multiplets

A=1+/T— 351+l + 3 (2~ 2(p+29)2 + 2n(n + 4) — 4k(k +1)).

\

/ \
50(4)

/
U(1)r x U(1)

KK-level

/
SU(2)
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example: AdSs x S7 and deformations
[with A. Guarino, E. Malek, H. Nicolai]

D=11 sugra
tools for non-supersymmetric
vacua (where masses are not
controlled by symmetry)
’0@
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example: non-supersymmetric AdS4 vacua SO(3) x SO(3)

2 in D=4 SO(8) supergravity [de Wit, Nicolai]
the supergravity potential has been carefully scanned for AdS4 vacua =SSN
[Comsa, Firsching, Fischbacher]

55555555

000000
888888

WWWWW
000000

WWWWW
WWWWWW

all non-supersymmetric vacua are unstable already within D=4 supergravity,
i.e. have instabilities within the lowest Kaluza-Klein multiplet o

2 except for a distinguished SO(3) x SO(3) invariant extremal point [Warner]
O stable within D=4 supergravity  [Fischbacher, Pilch, Warner]

O uplift to D=11 supergravity [Godazgar, Godazgar, Kriiger, Nicolai, Pilch]
O brane-jet instabilities [Bena, Pilch, Warner]
/0 scalars: BF-bound :
o

. o °

Q2 beyond ?

E > 202 70

Henning Samtleben ENS de Lyon "A
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example: non-supersymmetric AdSs4 vacua SO(3) x SO(3)

2 EXFT formulas: full scalar Kaluza-Klein spectrum up to level 6
( ~ 100.000 scalar fields), from D=4 data

: BF-bound

= :
N :
O : 1(11,11)
L y
- E
- :
< g ; " » RIS s * ” oo s om - -
/[ B : |
A i i . - " e * s o . . (9,9)
| = ;
o i E o @ 098 o woteseum ot eee mclo’mmmomoomm " e seome e o o ele o *e
’ \ ﬁ / 4 | BN | [} | -.j- | | [ | [ | HEEE ] | | | H e | | ] HE u H- | | | | | | *(8,8)
& < = o : *
\ g/ ; '\ 4 - "ee o - [ . . *
= 25 % WI 4% % ¢ o pem o *e IS . (7,7)
A W o/l |8 demencle 98 es e o is be o olle o
Xl a 4\ e e I i i ! 1(6.6)
= ’ Al n . oo .
- = % > . s c -Iou ool /o see oo oo o0 . —(5,5)
; A 1l : bl ’- ‘l m = ,(4’4)
g * e Il ||® . . —(3,3)
g 1(2,2)

| B B 0 20 40 & 8 100
= m?L* . .
: [E. Malek, H. Nicolai, HS]

instabilities starting from KK level 2

— In D=4, SO(8) supergravity, all known
non-supersymmetric vacua are perturbatively unstable!

Henning Samtleben ENS de Lyon
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example: non-supersymmetric AdS4 vacua in ISO(7) supergravity

2 massive IIA admits a consistent truncation on S6 [Guarino, Jafferis, Varela]
> to (dyonic) ISO(7) gauged supergravity [Dall’Agata, Inverso]
with /' =3 AdSs vacuum

2 the D=4 scalar potential carries a wealth of AdS vacua:
> hon-supersymmetric vacua, stable within D=4 supergravity

? most symmetric: /' =0 G2 vacuum, deformed Sé
> no brane-jet instabilities [Guarino, Tarrio, Varela]

2 EXFT analysis yields the full KK spectrum! 5« « ;(Xas"Xpe"+ Xpa"Xpn" + Xpr* Xpr® +5 Xap" Xpr®) Saps Sovs

+ = (Xac®Xpp® — Xap“Xpp? — Xpa®Xps®) faps fops

[\

analytic mass formula for all scalars:

(Xac®Tpox + 6 Xac® Ipas) Fass Fopa

QU i~ O = Ot

(XeaP T 0m + 6 Xpc* Tu o) fans FBpo
2 Japs IBD0TA0NTBAS — FABy JABQTCONTCAS

_|_
—_

3

KK level n, Gz Casimir C[g[n],nz]

[A. Guarino, E. Malek, HS]

B proves stability of the KK spectrum: m?*#£* > mj. £>

2 (perturbatively) stable non-supersymmetric AdS4 vacuum

2 bubble instabilities... [Bomans, Cassani, Dibitetto, Petri] Vl’é
Henning Samtleben ENS de Lyon ’
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example: non-supersymmetric AdS4 vacua in ISO(7) supergravity

2 likewise: KK-spectra for more non-supersymmetric vacua (numerical) with
remaining SU(3), SO(4), U(2), SO(3): all (perturbatively) stable!

120 120 -

(a) ||| (b)
> eof e LevelO > eof e LevelO
E I o Level 1 g I o Level 1
=T o Level2 .5 60| 11k * Level 2
= o Level3 3 | * Level3
> 40 > 4a0f
i | o Level4 I ca oo ARSI LUt R & R ° Level4
20 J . 3 i3 20:_ Rl
by | i B i e A
0 10 20 30 40 0 10 20 30 40
M2L2 - M2L2
; |
ni (c) (d)
> I e LevelO > ol e LevelO
S f - Level1 .0 - Level 1
..% i e Level 2 ..% _. . [ o Level 2
_: 20__ e Level 3 _: osee/miba il e e R e Level 3
> > sl J LS L LAt |
[ e Level4 | LA 1T o Level4
10_— L | g
ol ol e
0 10 20 30 40
M?L?
140
1s) 12 T (f>
> : e Level 0 > 10:_ e Level 0
O ol + Level 1 kS, + Level 1
..% I o Level 2 g' o Level 2
g - * Level3 g e Level 3
5 R (A PY Leve|4 [ ] Leve|4
I M| II‘ (|
I I \, | ||
ol |
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cubic and higher order couplings
[with B. Duboeuf, E. Malek]
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n-point couplings

2 higher couplings around AdSs x S5 all fields in representations of SO(6)
ggb” = 8L, Pl ... Pt

© information on the holographic n-pt functions <@,1@,2 @In>

2 previously expand fields into S> harmonics and integrate IIB Lagrangian over S>

expand/diagonalize/disentangle IIB field equations
gauge fixing, non-linear field redefinitions

O O O O

achieved for cubic and (some) quartic couplings, “heroic efforts” [Arutyunov, Frolov]
[Lee, Minwalla, Rangamani, Seiberg]

2 in ExXFT framework

. . . A 1 1
O ‘standard’ two-derivative action L=R+ ﬁg“”DMWlMN@,,MMN — ZMMNfWMfﬁ,, +e 1Ly, — V(M e).

o & basis of fluctuations Myny = Uy ™ (Y) UNL(Y)(JKL + Z ']I‘C,,KL yz)
>

O tensor product structure (lowest KK multiplet) ® (scalar harmonics)

(L
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near-extremal n-point couplings

2 in EXFT framework

. . . A 1 1
O ‘standard’ two-derivative action L=R+ ﬁg“”@M.MMND,,MMN — ZMMNfWMj—‘f,Z,, te ' Ly, — V(M e).

o & basis of fluctuations Myy = Up™(Y) UNL(Y)(éKL i Z TQ,KL y‘g)
3

O tensor product structure (lowest KK multiplet) ® (scalar harmonics)

- - — A 2] 02 a2,
o n-point couplings Ly = 8yx a5, ayx PP P

- 7
-~

\\> carries LS Y Y=Y

SO(6) invariant tensor

Cy 3,3

© non-vanishing n-point coupling requires ¢y 5y to exist!

(L

.
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near-extremal n-point couplings

|l
3

example: scalars in [m,0,0] of SO(6) R m0,0] : || Yl = Ylaga ) YIY s =

I/
~ 8§ dual to chiral primary O,

n+ 2 q.n+2 00](0 0

n+ 2 TOT0 =) + [n+ 1,01](3 0)

n+3 [n 02](00) + [r,20](00) + [n + 1,00](01) + [n + 1,00](10) + [n, 11](3 %)

n+ < | [ndg l =TT 2, 01](2 0) + [n — 1,21] (3 0) + [n,01](3 1) T [7, TOTCHSS-

n+ 4 [n—2 22](00)+[n—1,02](01)+[n—1,20](10)+2[n—1 11](2 1) + [n,00](1 1) ¢_|_

1) + [n—1,10](1 2)

n =T, 1010 3) + [n—2,12](02) + [n — 1,01](5 0) + [n — 2,21](5 0) + [n — 1,01](3 5)
1

2
n+5 | [n—2,02)(00)+ [n—2,20](00) + [n — 1,00](01) + [n — 1,00)(10) + [n — 2, 11](% 1)

n+ 4 | [n=210(03%)+ [n—2,01](30) I
it

within the EXFT basis ¢** : a: 42 — [2,0,0], & [0,0,2],, & [0,2,0]_; & [0,0,0] ., 2 : [n,0,0],
[n+2,0,0] € [200]Q[100] : @-® = glab.ar.a) fl=121+2
oL : [n,0,0] € [0,00]® [1n,0,0] : @p=* = pF4- I|=1Z
[n—-2,00] € [200]® [n,00] : L = Peba- [l =12]=2
consider a coupling among the s' : €(s", s, ..., s™) ¢

2.
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near-extremal n-point couplings

2 example: scalars in [m,0,0] of SO(6) R m00]: |Il=m Y =ylaye. . yw Y'Y =1
within the ExFT basis ¢** : s': [n+2,0,0] € [2,001 ® [1,0,0] : @2 = plab.a-a) || = |Z| 42
2 consider a coupling among the s' : E(sh, sh, ..., s

o SO(6) group theory: a non-vanishing coupling requires 1 € I, QL ® - ® I,

thus <Z‘IJ‘>—‘IZ‘<O — ?(Sll,slz,...,sln)zo
JFi

o in the ExFT basis  @(H%>1, gh%>2, ... gh%>n)

a non-vanishing coupling requires moreover 1 € 2, %, ® - Q@ 2,

(Z”j‘)_”i‘ < 2(n-23) — G(sh, 5", ...,5") =0
j#i

conjectured in

_ _ _ [D’Hoker, Erdmenger, Freedman, Perez-Victoria, 2000]
O n-point near-extremal couplings vanish! [D’Hoker, Pioline, 2000]

O cubic extremal couplings vanish!

(L

-
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near-extremal n-point couplings

(X 11) =14l < 2(1-3)

JFl

— C(sh,sh, ... ) =0

O cubic extremal couplings vanish!

O n-point near-extremal couplings vanish!

2 moreover:

o proof of analogous conj

O similar results for coup

conjectured in
[D’Hoker, Erdmenger, Freedman, Perez-Victoria, 2000]
[D’Hoker, Pioline, 2000]

ectures for near-extremal couplings on AdS7 x S4 and AdS4 x S7  [D’Hoker, Pioline, 2000]

INgs

C(sh, ...,

shn th 1)

n) and scalars in other representations

O similar results for couplings involving spin-1 and spin-2 fields

O apply to all vacua of the theory, e.g. /' = 2 holographic dual of Leigh-Strassler SCF

L _1(92377’3 %» 0; nTJrg)
AL L5210, —n)
A L(%22; 2.0, —n)
LA2(HZSR§ %707 nTH)

X ® ®
SIS

®

‘3
N+
—

I

—_
~

LA(

LA (6—|—3n

11—|—3n O 1.
y 9

9—|—3’n 0 1. n
) 99

6+3n . O 1,

3 @ [,

n) @ (0],

0,3:n) ® [0],
e,

LBy (8£82,0,0; 242 @ [22] By L(*%;0,0; =32 @ [*£2),
LBl(12+3n 0,0: n—|—4] Q [%]’ Blz(12+3n.0 0; _n_+4] [%)
LA, (3£31:0,0; 2] © [242], A L(35750,0; — 3] @ [*57)
LA2(14+3n 0,0: n—|—2] Q [%]’ Ay L [14+3n 0, 0; _n_+2] (%)

semi-short supermultiplets at a given level |2| =n
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explicit cubic couplings

universal formulas for cubic couplings Ly = Laspa 0 D> PR T

Lo = ¢oSghrg® { SO o 4 AMTASK, o 4 AT AOTOE Y am}

\ \—» representation matrix on harmonics

symmetric SO(6) tensors

o with tensors

3
XABaﬁ’y — GT’yaﬁAB — 5 T'yAB Nas
Xaagy = —Xpc” Traq p° Tsa” — Xpc® Tap BT@AC + X4B° Tarc® + ...
3
Xagy = = Xas“Xpe" x {072 AP T, 1 + 340 Ta 5 Ty 1€ + 60rTs AP Tar 8™ + ...}

\ \—» products of Es generators

embedding tensor

reproduce and extend the known results on AdSs x S5

valid for all vacua in the theory

(L

o
Henning Samtleben ENS de Lyon

ENS de LYON




explicit cubic couplings

2 universal formulas for cubic couplings Ly = 8usprs0 HOE pPA T

Lo = ¢oSghrg® { SO o 4 AMTASK, o 4 AT AOTOE Y am}

\ \—» representation matrix on harmonics

symmetric SO(6) tensors

2 example on AdSs x S5;

Cg(sll, SIZ, SI3) — (0
2

2) < g 1) a(ny, ny, ny) Gl ghghghs

n= 2| =] -2 o =n;+n+n; J Yy Yl = a(ng,ny,ny) €5
SS

translate to compare to previous results:  [Lee, Minwalla, Rangamani, Seiberg] [Arutyunov, Frolov]

~ ~2 ~2
OO0y 9 O
G (sh. sk shy = 1% % < 1) ( 4) a(ky, ky, ky) @' 5hshsh
16 (ki + 1)k, + D)k +1) \ 4 4
kizllil al-Z%&—ki 5:k1+k2+k3
with ‘unexpected’ zeros for the extremal case a;, =0 C/

2.

)

ENS de LYON

Henning Samtleben ENS de Lyon



conclusions

new tools from EXFT for the analysis of Kaluza-Klein spectra and couplings

N 1
o ‘standard’ two-derivative action L=R+ ﬁgMVD,U,MMN@VMMN = ZMMNT‘”M?Z,, +e ' Lig, = V(M, e).

o & basis of fluctuations Myy = Up™(Y) UNL(Y)(dKL -+ Z ']I‘Q,KL yz)
>

? Kaluza-Klein spectra entirely encoded in 5-dim data:

o embedding tensor X,,,* of the lower-dimensional supergravity
o representation (7 ,,)s" of the scalar harmonics

access to vacua

o with few or no (super-)symmetries
O within and beyond consistent truncations

2 extension to cubic and higher couplings

—> universal patterns in mass spectra & n-point couplings: holography!
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