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plan: Kaluza-Klein spectrometry for supergravity

motivation

? compactification, Kaluza-Klein spectra

tools
2 consistent truncations

? exceptional field theory
? Kaluza-Klein spectroscopy

examples

? AdSs4 X S7 and deformations
? non-supersymmetric AdS4 vacua, perturbative stability
? S-fold vacua

based on work with Olaf Hohm, Emanuel Malek, Hermann Nicolai,
Adolfo Guarino, Alfredo Giambrone, Mario Trigiante
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motivation compactification & Kaluza-Klein spectra

? background M, = MyX M higher-
dimensional sugra

? expanding fields in harmonics on the internal space

e.g. scalar field

sl
. LTINS,
B, y) =D ¢n(@) V(1) | M%.
> 3 : 000‘0\1
’; 0’:::: 1”5//;

. harmonics
fluctuations

internal space
? such that the dynamics of the KK fluctuations is
described by a lower-dimensional theory

lower-dimensional
sugra
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motivation compactification & Kaluza-Klein spectra

? background M, = MyX M higher-
dimensional sugra

? expanding fields in harmonics on the internal space

e.g. scalar field

-4
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N
b(x,y) =Y ¢s(z) V() )
E/' \ SR
‘\ o‘:’“

harmonics

fluctuations

internal space
? such that the dynamics of the KK fluctuations is
described by a lower-dimensional theory

? mass spectrum of the KK-fluctuations lower-dimensional
sugra

? in general: complicated problem

diagonalize various Laplacians on the internal manifold
disentangle mass eigenstates from different higher-dimensional origin
flux compactifications: higher-dimensional p-forms

? important: phenomenology, stability, holography, ...
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motivation compactification & Kaluza-Klein spectra

Sz, y) = ds(x) V> (y) higher-

/ \ dimensional sugra

. harmonics
fluctuations

? mass spectrum of the KK-fluctuations

2 in general: complicated problem

? important: phenomenology, stability, holography, ...

: : internal
? some windows into the KK-spectrum: Internal space

N3

2% universality in the spin-2 sector [Bachas, Estes]
massless scalar wave equation in 10D

lower-dimensional
A\
o~ symmetry helps [Salam, Strathdee] sugra

symmetric spaces, large isometry groups

=~ supersymmetry helps
masses from group theory
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motivation compactification & Kaluza-Klein spectra

Sz, y) = ds(x) V> (y) higher-

/ \ dimensional sugra

. harmonics
fluctuations

-
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? mass spectrum of the KK-fluctuations ‘, “!‘

(X)

2 in general: complicated problem

? important: phenomenology, stability, holography, ...

: : internal space
P some windows into the KK-spectrum: al Spa

N3

2% universality in the spin-2 sector [Bachas, Estes]
massless scalar wave equation in 10D

lower-dimensional
 symmetry helps [Salam, Strathdee] sugra

symmetric spaces, large isometry groups

A

N\
=~ supersymmetry helps
masses from group theory

ATANRIY - VL
AALAASAANTLE A NN
o — el .
. T

2 if the background has no (super-)symmetries, we need new tools !
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tools consistent truncations

(non-linear) truncation to a finite number of KK-modes higher-
dimensional sugra

described by a lower-dimensional supergravity

such that any solution of the lower-dimensional theory lifts
to a solution of the higher-dimensional theory

. X/
D=11 supergravity on AdS4 x S7 [de Wit, Nicolai 1987] ':.:‘:'353.:3:*:32:

non-linear reduction ansatz
internal space

B 1 g g
AT (@, y) = KR () (w1 + 07 (03 + o) (2)

A (2,y) = —% i Gpa (@,9) Kn K5 (y) | (w15 = 0717) (i E + viiier) | ()
Anml...ms - QAn[m1m2Am3m4m5] I i
1 lower-dimensional
- _—16\5/-56! A gy (Kml...mf,IJ —6-6! 5m1...m5qKqIJ) KPEL [(UijIJ +virg) (W kL + UinL)] sugra
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tools consistent truncations

(non-linear) truncation to a finite number of KK-modes higher-
dimensional sugra

described by a lower-dimensional supergravity

such that any solution of the lower-dimensional theory lifts
to a solution of the higher-dimensional theory

A

' m“'o
OGO/

D=11 supergravity on AdS4 x S7 [de Wit, Nicolai 1987]

non-linear reduction ansatz
1 internal space
A7l (w,y) = SK™ K )| (a7 1 + 09 ) (i + vgien) | (@)

A (2,y) = —% i Gpa (@,9) Kn K5 (y) | (w15 = 0717) (i E + viiier) | ()
Anml...m5 - QAn[m1m2Am3m4m5] I i
1 lower-dimensional
- _—lf\i/-i& A gy (Kml...mf,IJ —6-6! 5m1...m5qKqIJ) KPEL [(UijIJ +virg) (W kL + UinL)] sugra

every stationary point of the D=4 scalar potential lifts to a
D=11 background of the form Z,, = AdS, X ./,

around these backgrounds, we can compute the masses of the
70 scalars from the /" = 8 supergravity multiplet
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tools consistent truncations

higher-

D=11 supergravity on AdS4 x S” [de Wit, Nicolai 1987] dimensional sugra

e.g.

every stationary point of the D=4 scalar potential lifts to a
D=11 background of the form Z,, = AdS, X ./,

around these backgrounds, we can compute the masses of the
70 scalars from the /" = 8 supergravity multiplet

T
EEASON SR

A £LL ¥, A

m*¢? )
°® %%
internal space
o
o
o® lower-dimensional
................................ sugra

has allowed to detect instabilities in almost all non-supersymmetric AdS4 vacua
[Comsa, Firsching, Fischbacher]

in order to address the full KK spectrum, we need to combine with new tools
(not much sound of symmetry yet)
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tools exceptional field theory (EXFT)

duality covariant formulation of D=11 supergravity

1
L=R+ ;g4 D, MND, My - —j\/lMN FHMFN 4 o7l L — V(M, e).

[Hohm, HS]

all fields live on external space-time : {z'} p=0,...,3
internal (exceptional) space :  {YM} M =1,...,56

embedding 9,, — Oy subject to the section constraint (o)™ Oy @ On = 0
covariant restriction from 56 down to 7 (6) coordinates

(L
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tools exceptional field theory (EXFT)

duality covariant formulation of D=11 supergravity

L=R+ gD, MIND, M,y — —j\/lMN FuMFN o UL~ (M, o).

24
‘, [Hohm, HS]
2 all fields live on external space-time : {z*} p=0,...,3
internal (exceptional) space :  {YM} M =1,...,56
embedding 9,, — Oy subject to the section constraint (o)™ Oy @ On = 0

covariant restriction from 56 down to 7 (6) coordinates

? non-abelian gauge structure

(infinite-dimensional) non-abelian gauge structure:
the internal diffeomorphisms (Kaluza-Klein) + tensor gauge symmetry

—— generalized diffeomorphisms  [Coimbra, Strickland-Constable, Waldram]

1

Fu M = 20, A0 — 2[4, AJJE 12" OnBuwa = QMN B, N
2.
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tools consistent truncations from ExFT

D=11 sugra

D=4 gauged sugra
[de Wit, Nicolai]
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tools consistent truncations from ExFT

ExXFT

| 1
£ =R + ﬁg’uVDMMMNDVMMN — ZMMNTMVMfZZV + e_1£t0p — V(jvl, e).

generalized Scherk-Schwarz
reduction of ExFT

Muyn(2,Y) = U™ (Y) Mg () Un*(Y)

A (@, Y) = p (Y) (U )M (Y) A" (2)

v

D=4 gauged sugra
[de Wit, Nicolai]

E7(7) valued twist matrix U~ (Y) and scale factor p(Y)

system of consistency equations v N\ embedding tensor of the D=4

[(U—l)MP(U—l)NL 5’pULK] o il o0 Xunt gauged supergravity

powerful tool to construct consistent truncations Vl’é
Henning Samtleben ENS de Lyon !NSdeLYON




tools Kaluza-Klein spectroscopy from ExXFT [E. Malek, HS]

2 consistent truncation to lowest KK-multiplet D=11 sugra
AM(@,Y) = p7 (¥) (U HEM(Y) 4,5 ()

2 extend to the higher Kaluza-Klein modes (linearized)
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tools Kaluza-Klein spectroscopy from ExXFT [E. Malek, HS]

2 consistent truncation to lowest KK-multiplet D=11 sugra
AM(@,Y) = p7H(¥) U EM(Y) ALK (@)

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

‘;!.'.'.'ww.)

AM(z,Y) = p7H (V) (U THM(Y) YA (@) YT

PY

Mun(@,Y) = Un (V) UNE(Y) (0kn + Y jxrs(@) V¥)

with fluctuations A *~, ji; 5 ,
and the tower of scalar harmonics )*
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tools Kaluza-Klein spectroscopy from ExXFT [E. Malek, HS]

2 consistent truncation to lowest KK-multiplet D=11 sugra
AM(@,Y) = p7H(¥) U EM(Y) ALK (@)

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

“.'!.'.'.'”I’)v N
Q \ |

AM(z,Y) = p7H (V) (U THM(Y) YA (@) YT

PY

Mun(@,Y) = Un (V) UNE(Y) (0kn + Y jxrs(@) V¥)

with fluctuations A *~, ji; 5 ,
and the tower of scalar harmonics )*

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

(L
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tools Kaluza-Klein spectroscopy from ExXFT [E. Malek, HS]

AM(@,Y) = pT (V) (U HMY) YA (2) Y*

Mun(2,Y) = Un™(Y)UNE(Y) (0kz + D jrn(@) V¥)

plug into the ExFT action and linearize in fluctuations

Z e.g. mass matrix for vector fluctuations AﬂM’Z

1
Mys na X > X5 Xy 67 + 2 (X5 ™ — Xavn™) Tr oz

8
—6 (P p "N +PY " N) To,0a Tk as + 3 TvaaTm s

in terms of symmetrized D=4 embedding tensor X%NK = Xun® + X
adjoint projector P %, = (tO‘)NM(ta)LK

representation of scalar harmonics ;" 0,,)> = Tarxa Y

(L
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tools Kaluza-Klein spectroscopy from ExXFT [E. Malek, HS]

AM(z,Y) = p7' (V) (UHMY) YA (@) Y5

Mun(@,Y) = Un (V) UN(Y) (0kn + Y jxrs(@) V¥)

2 plug into the ExFT action and linearize in fluctuations

P e.g. mass matrix for vector fluctuations A ">

1

Myz,na < 3 Xo™ Xxm 670 +2(Xyx" — X3 ) Tros
8
—6 (P p "N +PY " N) To,0a Tk as + 3 TvaaTm s
in terms of symmetrized D=4 embedding tensor X]SWNK = Xun® + X
adjoint projector PM y", = ()M (ty) "

representation of scalar harmonics ;" 0,, )" = Tarxa V'

2 similar for the scalar mass matrix

Henning Samtleben ENS Lyon
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examples: AdS4 x S7 and deformations

D=11 sugra

2250

TR
AN ,
AL \ 7

N z:.!

.:.; e, ot

das NS
simple and compact (re-)derivation of the a n =
supergravity spectrum on S’ |
[1980’s: Biran, Casher, Englert, Nicolai, powerful tools for non-supersymmetric
Rooman, Spindel, Sezgin] vacua (where masses are not

controlled by symmetry)

direct identification of BPS multiplet [E. Malek, H. Nicolai, HS]

components within D=11 supergravity

(L

-
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example: non-supersymmetric AdSs vacua SO(3) x SO(3)

2 in D=4 SO(8) supergravity, the supergravity potential has been
carefully scanned for AdS4 vacua

[Comsa, Firsching, Fischbacher: “SO(8) Supergravity and the Magic of Machine Learning”]

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

2 except for a distinguished SO(3) x SO(3) invariant extremal point [Warner]

stable within D=4 supergravity [Fischbacher, Pilch, Warner]
uplift to D=11 supergravity [Godazgar, Godazgar, Kriiger, Nicolai, Pilch]

m2¢

??
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example: non-supersymmetric AdSs vacua SO(3) x SO(3)

2 in D=4 SO(8) supergravity, the supergravity potential has been
carefully scanned for AdS4 vacua

[Comsa, Firsching, Fischbacher: “SO(8) Supergravity and the Magic of Machine Learning”]

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

2 except for a distinguished SO(3) x SO(3) invariant extremal point [Warner]

stable within D=4 supergravity [Fischbacher, Pilch, Warner]

uplift to D=11 supergravity [Godazgar, Godazgar, Kriiger, Nicolai, Pilch]
m2¢? 0\ °
??
o
o
— apply the ExXFT formulas!
o
[
Henning Samtleben ENS Lyon Ml




example: non-supersymmetric AdSs vacua SO(3) x SO(3)

2 scalar spectrum: the N=8 supergravity multiplet (70 scalars)

Myy = Uy® Uyt <5g +J'Q(X)>

¢ -1.714 C-1.714
-2.0
-2.5
-3.0
! I I I | L L L (k’k)
(1,1) (2,2) (3,3) (4,4) (5,5) (6,6) (7,7) (8,8)
22 M .
([
70 — . .
negative masses but above the BF bound
o
B [Fischbacher, PilCh, Wapnep]
Henning Samtleben ENS Lyon Ml




example: non-supersymmetric AdSs vacua SO(3) x SO(3)

2 Kaluza-Klein level 1: 560 scalars (including spin-1 and spin-2 Goldstone modes)

Myy = Uy™ Uy* <5g + Z Y(y)*” j@,z(x))
z

yd
¢ -1.714 C-1.714
-1.947 \ ~1.965
..................... R
-2.5
-3.0
| (k.k)
(1,1) (2,2) (3,3) (4,4) (5,5) (6,6) (7,7) (8,8)
still all the negative masses remain above the BF bound
Henning Samtleben ENS Lyon Eei#




example: non-supersymmetric AdSs vacua SO(3) x SO(3)

2 Kaluza-Klein level 2: 2450 scalars (including spin-1 and spin-2 Goldstone modes)

Myy = Uy™ Uy* <5g + Z Y(y)*” j@,z(x))
z

y
¢ -1.714 Cc-1.714
-1.947 \: ~1.965
..................... 222 e S A 2 2 2 2 2 2 2 2 2
: \( -2.361
-2.448
-2.5r -2.532
I -2.821
-3.0
I -3.117
' (k,k)
(1,1) (2,2) (3,3) (4,4) (5,5) (6,6) (7,7) (8,8)
unstable modes arise!
Henning Samtleben ENS Lyon Eei#




example: non-supersymmetric AdSs vacua SO(3) x SO(3)

2 Kaluza-Klein level 3: 7840 scalars (including spin-1 and spin-2 Goldstone modes)

Myy = Uy™ Uy* <5g + Z Y(y)*” j@,z(x))
z

¢ -1.714 -1.722 C-1.714

\ ~1.947 \ ~1.965
-2.0 '

[ -2.179

=2.225

-2.361

\i 2448 — ————C -2.446
-2.5F -2.532
I \ -2.627
~2.741

[ —2.821
L -2.892
-3.0
F-3.117 s
! I I I | L L L (k’k)
(1,1) (2,2) (3,3) (4,4) (5,5) (6,6) (7,7) (8,8)
Henning Samtleben ENS Lyon Ml



example: non-supersymmetric AdSs vacua SO(3) x SO(3)

2 Kaluza-Klein level 4: 20580 scalars (including spin-1 and spin-2 Goldstone modes)

Myy = Uy® Uy <5Q + Z Y (y)* j@,z(x))
s b

¢ -1.714 -1.722 C-1.714

\ / \ o
-2.0F ‘
| -2.179
..................... S 0~

-2.361
-2.448 __C-2.446
-25F -2.532
| \ -2.627

F_2.821 -2.801 \c
-2.892 —2.876

E'—2.922
-3.0F
[ -3.117 _3.146 -3.135
! I I I | L L L (k’k)
(1,1) (2,2) (3,3) (4,4) (5,5) (6,6) (7,7) (8,8)
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example: non-supersymmetric AdSs vacua SO(3) x SO(3)

2 Kaluza-Klein level 5: 47040 scalars (including spin-1 and spin-2 Goldstone modes)

Myy = Uy™ Uy* <5Q + Z Y(y)*” j@,z(x))
z

¢ -1.714 -1.722 C-1.714
-\ \ -1.875
Sl ~1.965
2.0
| -2.179
-2.225

................................................................................. ] R ——

-2.361

5 \ 2448 _______C-2446
I '2'5< -2.567
L -2.657 <2627

/E ~272 \c —2.741 \c -2.752 —C -2.736
[ -2.821

et —2.892 -2.876

\

[ -2.922 - —<C-293
-3.0F
-3.055
F-3.117 e ~3.135
| (k,k)
(1,1) (2,2) (3,3) (4.4) (5.,5) (6,6) (7,7) (8.8)
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example: non-supersymmetric AdSs vacua SO(3) x SO(3)

2 Kaluza-Klein level 6: 97020 scalars (including spin-1 and spin-2 Goldstone modes)

Myy = Uy™ Uy* <5Q + Z Y(y)*” j@,z(x))
z

¢ -1.714 -1.722 C-1.714 /
i -1.875
-1.947 1965
\ ................... T 2
-2.361
L C-
-25r
I -2.576
-2.627

L -2.657
/I: -2.72 \C 2750 L -2736
[ -2.821

if -g_./gﬁ e BH ) gg——C-28%
30 ~3.055
F—-3.117 = ~3.135
| (k,k)
(1,1) (2,2) (3,3) (4.4) (5.,5) (6,6) (7,7) (8.8)
Henning Samtleben ENS Lyon Eei#




example: non-supersymmetric AdS4 vacua SO(3) x SO(3)

2 full scalar Kaluza-Klein spectrum up to level 6

:
i
' .
i
i
' [ ]
i PP P P B L BEEE NN B I L I IIIIN B IS S B W e e s s e . ¢
i
i
: 1(11,11)
i
i
i
i
i
i
i
i
i
i
:
: . 1(10,10)
: | | -.ae | HEE EE R BN EN = E EEEN H BN & N - R | ] | | ] - | | [
i
0 P 490 [0 0m o000t B 00000 0000000 290t W s s * e @ s o o .
:
'
:
v o | oo ¢ sllelelelole or | ee |le o s * " . S s o 3 . (9,9)
'
'
'
'
Lo w0 o ameniee , - $HWNG PN NNIRS & s e0me e o o s o e
' *
.: EEEEE B _ amn L )] | BN | - [ [ N | - - n | B | ’(8 8)
)
:
;
i
;
Hooalh HINPSN S LN R S R N At 4 *|e . o e - sl (& * *
i
|
LERSUEEE PR W P S LA SR IR 2% R B AR X s (7,7)
i
.EAA.'°." o be o9 slloe
;
i
L | N | | - - 1
i | ol # I N (616)
:
|l . ¢ LSRR SR AR AR 4 *
f U 1
|
L 4 4
4| . vol ol oee o0 R NRY - (5,5)
i
alim Y
|
[ N N [} 1
. J (4,4)
I
f L * i
d :#. * | b 4 hd (3,3)

0 20 40 60 80 100
m?L2

77777

relation to brane-jet instabilities ? [Bena, Pilch, Warner]

Henning Samtleben ENS Lyon Ml
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example: non-supersymmetric AdS4 vacua SO(3) x SO(3)

Fhm o Fiumi caldi. "
ey &

2 full sound of symmetry

but unstable!

_':t . ,.gh. ’ -~ T Cu m s ;c aldi  raccoglie.

@
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example: stable non-supersymmetric AdS4 vacua
[A. Guarino, E. Malek, HS]

Henning Samtleben ENS Lyon
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example: stable non-supersymmetric AdS4 vacua

2 massive lIA admits a consistent truncation on S¢ [Guarino, Jafferis, Varela]
———> to (dyonic) ISO(7) gauged supergravity [Dall’Agata, Inverso]
with 4/ =3 AdS4 vacuum

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

2 most symmetric: #/ =0 Gz vacuum, deformed Sé
—> no brane-jet instabilities [Guarino, Tarrio, Varela]

Henning Samtleben ENS Lyon
T
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example: stable non-supersymmetric AdS4 vacua

2 massive lIA admits a consistent truncation on S¢ [Guarino, Jafferis, Varela]
——> to (dyonic) ISO(7) gauged supergravity [Dall’Agata, Inverso]
with 4/ =3 AdS4 vacuum

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

2 most symmetric: #/ =0 Gz vacuum, deformed Sé
—> no brane-jet instabilities [Guarino, Tarrio, Varela]

2 EXFT analysis yields the full KK spectrum!  «re « § (Xas"Xoe" + Xpa"Xps" + Xpr Xpr® + 5 Xa8" Xpr") fans fons

2
+ = (Xac®Xpp® — Xap®Xpp® — Xpa®Xpp®) faps fops

= Ot

analytic mass formula for all scalars:

— = (XacPTpas + 6 Xac® Ipox) Fas Fope

= Ot

— + (Xea® e an + 6 Xpc™To0s) Jans FBpo

+12 Zaps ZBD0Ta0ATB A — JABS FABOTC.oNTC NS

n,]

3
m? % = (n+2)(n+3)—57€[n1,

KK level n, Gz Casimir %[n],nz]

2 proves stability of the KK spectrum: m?*£* > mg.¢>

2 (perturbatively) stable non-supersymmetric AdS4 vacuum

Henning Samtleben ENS Lyon
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example: stable non-supersymmetric AdS4 vacua

2 likewise: KK-spectra for more non-supersymmetric vacua (numerical)
with remaining SU(3), S0(4), U(2), SO(3): all (perturbatively) stable!

120 120 e e
100 (a) 100 | | | (b)
2> eof e Level0 > & e Level0
o Level1 O Level 1
_g' 60 - | i Level 2 _g' 60 J1IL Level 2
3 L o Level 3 3 L e Level 3
> 40r >  f
I i 1L o Level4 I o Level4
2] 20}
1 (l) P 10 o IS 1|0 FERTINT o s o .2l0 Se ) o &) o jee 3|0 n 2 s n 4|0 L L 0 . L g0 I 10 -y L q re éo 2 qe e :.;0 o s 1o L -4I0
M2L2 ) M2L2
15
of (©) | (d)
> e Level 0 > T e LevelO
2 ol h=a [ 1w R
o . Level 1 S L Level 1
= Level2 -5 | TTITTUN Level 2
23 20 o Level 3 23 i i o Level3
_ ‘ . Level 4 °r Bl 11 . Level4
ol _ | I
[ I Il [
: | I
ol o L L N ———————— L,
0 10 20 30 40
M?L?
141
151 i (f)
I P— 10F » Level 0
> | * Leve > 0
2 ol Level1 O &f Level 1
4% I Level 2 g' ] Level 2
g [ o Level 3 g i o Level 3
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example: IIB S-fold backgrounds
[A. Giambrone, E. Malek, HS, M. Trigiante]
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example: IIB S-fold backgrounds

2 |IB supergravity admits a consistent truncation on S° x S1 [Inverso, HS, Trigiante]

— to (dyonic) (SO(6) x SO(1,1)) X T'® gauged supergravity [Dall’Agata, Inverso]
with /=4 AdS4 vacuum

2 the D=4 scalar potential carries a wealth of AdS vacua:
in particular, a 1-parameter family {y} of ./ = 2 vacua [Guarino, Sterckx, Trigiante]
with U(1)? symmetry
and symmetry enhancement U(1)> — U(2) at ¥y =0
with uplift to a lIB S-fold background

—> compute the modulus-dependent KK-spectrum
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example: IIB S-fold backgrounds

2 the spin-2 spectrum as a function of the modulus y in units of inverse S' radius 2—;
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example: IIB S-fold backgrounds

2 the spin-2 spectrum as a function of the modulus y in units of inverse S' radius 2—Tﬂ
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example: IIB S-fold backgrounds

2 the spin-2 spectrum as a function of the modulus y in units of inverse S' radius 2—Tﬂ
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IIB S-fold backgrounds

example

21
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2 the spin-2 spectrum as a function of the modulus y in units of inverse S' radius
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conclusions

new tools for the analysis of Kaluza-Klein spectra from ExXFT

Kaluza-Klein spectra entirely encoded in

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

1
My, No X 3 X Xt 670 +2 (X]S\/[KN — X]SVMK) Tk 0%

8
—6 (P* m'n +PY PN) Toon T oas + 3 Tn. AT As

access to vacua with few or no (super-)symmetries

applications to holography, stability analysis, moduli-dependence

new windows into ./ = 8 supergravity

etc.
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conclusions

new tools for the analysis of Kaluza-Klein spectra from ExFT

Kaluza-Klein spectra entirely encoded in

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

1
Mys,na & 3 Xarn™ X" 070 +2 (XY — X3u™) T

8
—6 (P* MmN +PY k" N) Tooa T as + 3 TnaaTuas  etc.

2 access to vacua with few or no (super-)symmetries

2 applications to holography, stability analysis, moduli-dependence

? new windows into ./ = 8 supergravity
Sc\q_v\*\'?\c oon%(.rv;mce; :
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l " dermann Nico a's
Z much more to explore! v A kb
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