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Why N=8 Supergravity (again)?

¢ N=8 sugra as a unified framework for gauge
interactions failed but:

' ' Other Minkow k1
Finiteness () m vacu?

< AdS/CMT applications
dS vacua in N>1
(and eventually string theory) j;‘ .
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Why N=8 Supergravity (again)?

2012: Higgs discovery.

“E ATLAS 2011-2012 r_:; V ; What abOUt NeW TCV PhYSiCS?

L e=7Tev: flat=464pn' [J=2
[ fs=8Tev: [Lat=5859m"

Raman SUNDRUM
SUSY - What's left?

CL, Limits _J | Andy PARKER

SUSY Searches (ATLAS/CMS):
Meibonene the Lady Vanishes

Next scale we are sure of: Quantum Gravity

Cosmological observations may

also help and guzde us
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Why N=8 Supergravity (again)?

Which (Quantum) Gravity Theories?

* Highly constrained

e Where well-defined calculations can be carried out

“Supersymmetric theories have so many theoretical properties |
that you can really 77.mke wonderfully szgnzﬁcqnt progress |
studying the dynamics of quantum field theories. And youdo |
it by studying them in their most supersymmetric aspect. |

)
ﬁ?’ st. NIMA ARKANI-HAMED
I — ———r
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The String Theory Landscape
o What is landscape

and what is
swampland?

Q 1059 vacua with

positive cc?
(or none !?!)

¢ What is the right.
SUSY breaking

mechanism?e
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N\ from quantum corrections

Quantum corrections to flat classical potential (string moduli)
may lead to slow-roll conditions

At 1 loop:

1 Mc:ut
Aepr = o Z(—l)F/ d*plog(p” + m;)

Better grasp on Quantum Stability of N=8 M:nkowsk:
and de Sitter vacua
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The N=8 Landscape of
Mainkowsk: vacua

(19792011} Unique ~way to get. spontaneously broken N=8§
Minkowsk: vacua: Scherk=Schwarz mechanism.

( [X()? XI: il QIJ X/
| XSG =10
Q@  Mausses classified by U(1) C Sp(8, R) charge matrices

{4 mass parameters}

U(1) x T°" gauging

-~ 4

Quantum properties:
Str M? = Str M* = Str M® =0
@ L. ) FERRARA-ZUMINO
2 1-loop finite St i
NIEUWENHUIZEN Str./\/l # 0
& VI-loop <0
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Here:

2) New classical properties

a. New classes ofgdugz'ngs TRIGIANTE

b.  New method for new vacua of N=8 gauged

jupergrdcvjty G.D., INVERSO

G.D., INVERSO,

c.  New susy-breaking patterns (CSO* models) ~zw=ner

27) New quantum properties °°- >~
2. 1-loop finiteness (New relations for the Supertraces)

b. | Instability of 1-loop potential for all known examples
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N=8 (GAUGED)
SUPERGRAVITY




N=8 (GAUGED) SUPERGRAVITY

N=8 Supergravity: Field Content

Unique multiplet: 28 =256 = 128 + 128F d.o.f.

e 1 Graviton. 9uv
(i R 8 Gravitini ¥,
|+ L)) = QiQ;] + 2) 28 Vctors A
|+ 1/2, [i5K]) = QiQ; Qx| +2) 56 fermions X"
0, ligkl]) = QiQ;Qr Q1| + 2) 70 scalars ¢

and similarly for negative helicity up to -2

lunedi 20 agosto 12



N=8 (GAUGED) SUPERGRAVITY

< The scalar manifold is a coset space. M cq = Eq(7y/SU(8

¢ Scalars defined by coset representatives / \
0 oy kl

L(¢) — €XP (¢ijkl 0
¢ SU(8)-invariant parameterization via M = rilya

¢ The E7 action is linear on

IM=AM+ MA"
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N=8 (GAUGED) SUPERGRAVITY

E ) is the U-duality group in 4 dimensions

U-duality = generalized electric-magnetic duality

In 4d we have eoms + BI
electric & magnetic

~vector fields

Hodge-dual to each other

dF® =0

oL

The sum of eoms+BI is znvariant under duality transformations
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N=8 (GAUGED) SUPERGRAVITY

The sum of eoms+BI is invariant under duality transformations

Consistency of the dual (il
field-strength definition ( i

O
constrains S to be a G

Symplectic Transformation. SeU C Sp(2ny,Z)

GAILLARD-ZUMINO

The Lagrangian is not invariant, but eoms+BI are
mmovariant.

When scalars are present the duality group is reduced to the
isometry group of the scalar manifold
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N=8 (GAUGED) SUPERGRAVITY

In N=8 Supergravity invariance
==t
and
U = E7(7) C Sp(56,R) SeU c Sp(2ny,7Z)

In Supergravity one can still change the starting Lagrangian

by changing the symplectic frame

Inequivalent theories for any Sp(56,R)/E; ) transformation

(non-minimal couplings change)

lunedi 20 agosto 12



N=8 (GAUGED) SUPERGRAVITY

"The ungauged theory AR

= . —

* U@)?¢ gauge group
* no scalar potential (only 4d vacua = Minkowsk:)

| ngntum tbeory ﬁnzte? (consemus up to 7 loops)

— —

~—

[ We Would like:

| * Non abelian. gauge group
* scalar potential (Spontaneous SUS Tbred/emg’)

. . L1 — i 4 L - —

This leads to N=8 Gauged supergravites:
we make local some of the isometries
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N=8 (GAUGED) SUPERGRAVITY

The 133 E7(7) generators t, act on the 28+28 vectors Ai\f

The group of global symmetries of the
Lagrangian is called Electric Group

X X
e
Dual gauge fields do not /

appear in the lagrangian

One can gauge also magnetic generators at the
expense of introducing tensor fields
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N=8 (GAUGED) SUPERGRAVITY

N=8 Gauged Supergravity Theories:
Fix the Symplectic Frame

(choose electric and magnetic vectors)

Make local a subgroup of the
duality group



N=8 (GAUGED) SUPERGRAVITY

Modern approach to the gauging of supergravity theories:

THE EMBEDDING TENSOR FORMALISM

Isometries of the scalar manifolds act on the coset
representatives

Qillile=lle i L
and on the vector fields as global symmetries:
M o M AN
514“ T (ta)N A,u

Gauging = make local X ,; ¢ G C E7
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N=8 (GAUGED) SUPERGRAVITY

Simple derivatives replaced by covariant ones:
il M
Vector fields promoted to gauge connections
514[])4 ot 8M€M ot gAfYXNPMGP

Susy compatibility constrains allowed G!

—_ e S e —_ = = e B
— e __ _ __ JE— —_— e P ——

New itplings:
- O(g) modification in susy rules for fermions

u - O(g) mass term for fermions

- O(g?) scalar potential

— E— B ———— E— ————— — p—

~—— = = - == = e ——

lunedi 20 agosto 12



NICOLAI-
N=8 (GAUGED) SUPERGRAVITY SAMTLEBEN.
DE WIT-SAMTLEBEN-
TRIGIANTE

¢ The gauge group is determined by the Embedding Tensor

gauge

gener ators

E7 generators

¢ Consistency imposes quadratic constraints:
(X, Xn) = —Xun~ Xp O *ON"QMN =0
¢ Supersymmetry imposes a linear constraint:

1
taMN@Na = (), (tgta)MN@Nﬁ s —5 Oy

< Altogether:

06 X 133 = 56 + 912 + 6481)
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N=8 (GAUGED) SUPERGRAVITY

¢ In string compactifications electric vectors usually split:

il { AL inthe Adjoint of G

L .
A :
A}, in. some representation of G

The vector fields that are mot. in the adjoint have to be
dualized

Ay — Hyy = Fu + 9 Xpo By
| | Q k%
These are the magnetic gaugings  (to)p = = T

(magnetic) Free-Differential-Algebra ~vs. Lie Algebra (electric)
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N=8 (GAUGED) SUPERGRAVITY

¢ One can always perform a fre/d redefinition. to a symplectic
frame where the gauging is purely electric

¢ Our main interest is in classifying the vacua and
understanding if stable dS and/or Minkowski is
possible.

¢ Relevant part of the action:

1
[fsca,lars T é Tr(a,lLM@'uM_l) i V(¢)

¢ The scalar potential depends also on the gauging

V(9) = (XunBXpoS MMP MV Mps + 7 Xun@Xpo¥ MMP)
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N=8 (GAUGED) SUPERGRAVITY

¢ Note that the potential depends on special combinations
of coset representatives and embedding tensor:

V(g) =V (L(¢),0) =V (L 'O)
¢ The action. ofU &€ Er(7y is linear on both

O 0 =U60 UL = L(¢)h(s,¢), withh e SU(S)

¢ This means that we can wndo a change of parameterization.
by an znverse change on the embedding tensor
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N=8 (GAUGED) SUPERGRAVITY G.D.-INVERSO
DIBITETTO-

GUARINO-ROEST

¢ The result is that we can simplify drastically the
extremization. of the scalar potential

< Trade 70 nonlinear conditions on the scalars for a set of
quadratic and linear conditions on the embedding tensor!

Compute
everything for

vanishing scalars
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N=8 (GAUGED) SUPERGRAVITY

¢ Example: N=1 vacua of STU model

- 13
¢ The STU model is SN
U(1)
eI o)
¢ Parameterized by the representatives I = !
Uliililier;
2 ettt et
M_T—ZT(l — Al e 7
St 1
] 1 i
¢ Model: 3 copies of Lscqrars = 0,TONT
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N=8 (GAUGED) SUPERGRAVITY

¢ Scalar potential from superpotential

¢ Various vacua. One example is:

=

By — a0 0 p
0 0

QAtorigin § =0 —is=—t, 1T =7 —1t = —1i:
b =v=0, 2

¢ These are the vacuaof W = o/ (1 + ST)
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N=8 (GAUGED) SUPERGRAVITY

¢ We find more general vacua using isometries

at + b a b
ct +d c d

D:7— AT (¢ =1/d = V)
S:m—=71+1 (a=d=0b=1)

Uikl

) c SU(1,1)

¢ For each modulus:

¢ For instance, from W = «a (1 + ST) , by using

T—>T—|—é

8
WCe g2ener ate

W=a+ 68S+aST
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N=8 (GAUGED) SUPERGRAVITY

Summarizing:
N=8 supergravity:
matter content fixed
couplings change (many different N=8 supergravities!)
Theories connected by
Symplectic transformations (change theory)

U-dual Z.t)/ tmnsf 0rmations (change Lagrangian, not eoms+ BI)
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N=8 (GAUGED) SUPERGRAVITY

Summarizing:
Ungauged models depend on
Symplectic embedding
Gauged models depend
G C Eyy C Sp(56,R)
(Embedding Tensor)

Coset manifolds allow for easy classification of vacua at the
071911
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NEW CLASSICAL
PROPERTIES




VACUA OF N=8 GAUGED SUPERGRAVITY

¢ Since the ‘S8os attempts at constructing gaugings and
finding vacua

¢ Few vacua in the SO(8) model found soon:  WARNER, HULL,

Symmetry Cosm. const.
SO(8) AdS N=8
SO(7)- AdS N=0
SO(7)- AdS N=0
Go AdS N=1
SU(4) AdS N=0
SU(3) x U(1) AdS N=2
SO(3) x SO(3) AdS N=0
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VACUA OF N=8 GAUGED SUPERGRAVITY

¢ Since the ‘8os attempts at constructing gaugings and
finding vacua

WARNER, HULL,

¢ Few vacua in the SO(8) model found soon itEaa L)

¢ Few vacua in other models:

Gauging Cosm. const.
SO(3,5) dS N=0
SO(4,4) dS N=0

CS0(2,0,6) Mink N=0

lunedi 20 agosto 12



VACUA OF N=8 GAUGED SUPERGRAVITY

¢ Since the ‘8§os attempts at constructing gaugings and
finding vacua

WARNER, HULL,

¢ Few vacua in the SO(S) model found soon = Nicocar...
¢ Few vacua in other models

¢ New (approximate) vacua with numerics FscHBACHER

ALV VAL Baabe w e e w Y VALY QuriavalUl 11l VU0,

This part of the collection describes 41 critical points, 7 of which have been
known for more than two decades, 8 of which were discovered recently, and 26 '
are novel. The residual gauge symmetries of these 41 critical points (likely) are
SO(8) with N=8 SUSY (1x), SO(7) (2x), SU(4) (1x), G2 with N=1 SUSY (1x),
SU(3)xU(1) with N=2 SUSY (1x), SO(3)xSO(3) (2x), SO(3)xU(1)xU(1) (1x),
SO(3)xU(1) (3x), SO(3) (3x), U(1)xU(1) with N=1 SUSY (1x), U(1)xU(1)
without SUSY (4x), U(1) (11x), and None (10x). Analytic conjectures (not

yet proven but overwhelmingly likely correct) are given for the locations and
cosmological constants of some critical points. }
A —

lunedi 20 agosto 12



VACUA OF N=8 GAUGED SUPERGRAVITY

¢ Our new method allows for easy identification of vacua
and computation of the mass spectrum
(mainly missing also for known vacua) Stable!

¢ Some interesting examples:

Gauging Cosm. const.

¢50(6,2)=S0"(8) Mink IN=0 TS

New class of vacua
New SS-type

Beyond "exhaustive

classifications'?!

mechanism .

IS \ L] / 7 \—WVI="=/ 7\ T
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VACUA OF N=8 GAUGED SUPERGRAVITY

e Full mass spectrum. Stable!

Lt Gauge  Cret v rr— e —
vi"SO'2' 6)" ogeE 'MSO2)'>< SO(W)" L T S A = T

Mink 2(2)1/2(20) 0(48) 1

¥ CSO(2,0,6) S0(2) % - .

xiig| SO(4)x SO(2,2) x T'® \ SO( 2% SO(4)
S()( )® x T (

Mink 4(4) 2(12) 1(16) ()(38) i

X1i#

)xT""

iii | SO(7,1) SO(7) AdS 2(1), —4/5(0) _2/5(38) o(7)
viii | SO(7) x T7
ii | SO(8)
iv | SO(7,1) i , o s g
' SO(6 AdS 2(2) _1(20) _1/4(20) ()(28)
Unstable ix | SO(T) w T7 (6) ~ =1/
) )(6)x SO(1,1) x T2
E SO(5) AdS 2(3) —4/3014) 2/3(5) ((48)
(

1 SO(3) x SO(5) | dS 2(30) 4/3014) _2/3(5) (1)

e So far no stable dS, but stable N=o Minkowski

* Interesting pattern emerging: 7zasses completely fixed by
(large) symmetries
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VACUA OF N=8 GAUGED SUPERGRAVITY

Interesting pattern emerging: 7zasses completely fixed by
(large) symmetries

General pattern (not yet expldmecz?

' Original gauge group: gy NON-COMPpACE: \
‘ AdS ds orMmI( .

| Mink vacua D
. Residual gauge group Gl edoRes i

\semlslmple
AdS ds vacua

~ — — — — — e
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VACUA OF N=8 GAUGED SUPERGRAVITY

¢ Non-trivial Moduli space

50(4)%S0(2) S0(2)"
1.5 1.0 :
N —\ ”’)().()4

- Mass value
000 for 2 moduli of the

-0.02 80(6,2) gauging

So(¢)xs50(2)

i LN N

o At the boundary of the moduli space SO(6,2) becomes
CS0(z,0,6)

FLOPTRANSITION??
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VACUA OF N=8 GAUGED SUPERGRAVITY

* What about the string theory uplift?

* SO(8) gauged supergravity = M-theory on S

* Other vacua from geometric and non-geometric fluxes

ly7 | g7 || (140+7)4s | 74+ 07 || 28_1 | ()
Vil g 20 S T s | QI 6 QR | 287y | £0)
35 . | hiikl 224 4 ;fkl 21_1 | O
35" 45 | Gijki 224" 4 R”Zkl 21, | £l
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INTERMEZZO:

N=1 AND FLUX
COMPACTIFICATIONS




N=1 AND FLUX COMPACTIFICATIONS

* We start with a Gz-holonomy manifold which is a

7-torus:
Xo =T7/(Zo X Zs X Zs) i
® /5 action:
ZZ(xZ) FiT {—ZE5,—ZU6,—CC7,—5138,339,5610,3311}
Z’z(%) T {al — L5,A2 — L, L7, L8, —L9, —51310721311}
Zg(l’z) 5311 {Cb3 — 45,46, A4 — XL7,L8,U5 — L9, L10, —3711}

* The topology gives b,=b,=0, b;=7, so the eftective theory
is described by 1 graviton, 7 chiral multiplets and (for
a;=a.=0, a,=a;=a,=1/2) one can turn on 7 4-form fluxes and
6 geometrical deformations
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N=1 AND FLUX COMPACTIFICATIONS

. . G.D-PREZAS
The twzst, makes X~ a Gz2-structure. manifold

AP =W1 P+ Wsyr, dxP =0

The Kebler potential and Superpotential read

1
it B (?/ <I>/\*<I>)
X7

W= [ [d®+i(dC+29)] A (D +iC)

Torsion contribution. Defines the T-moduli
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N=1 AND FLUX COMPACTIFICATIONS

¢ In the original N=8 the U-dual fluxes in GL(7,R) basis

1,7 g7 (140 + 7) 4 3 T;k + 5;-7% 28 1 | Oy
17 | §r || (140 +7)_3 | Q" +6IQF || 284, | £
35 . | hiikl 224 4 . 21_1 | O
35 5 | Gijni 224 sk Al g li]

¢ Geometric fluxes

¢ Locally geometric fluxes

e Also geometric in.
sphere reductions!

¢ Fluxes classified by O(1,1) weight
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N=1 AND FLUX COMPACTIFICATIONS

< We have a Generalized geometric description. for the
superpotential

W = (C+i®) A [(weight n flux) - (C' + 1 <I>)5_Tn]

where the dot product means
¢ & 97 = dy Ndy® Ndy© A dy” ($upi” dea)

¢ Wis SL(2, IR{)7 U-duality invariant,

carlt + b

T
sty

® 50 =U6 Combined
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... BACK TO
CLASSICAL N=8




NEW N=8 GAUGED SUPERGRAVITY MODELS

< The landscape of such models is much larger than_
expected!!

¢ Massive models depend on the gzuge group and on its
symplectic embedding

CREMMER-JULIA
DE WIT-NICOLAI

¢ First known example: SO(8) gauged supergravity
(set 0 to1)

¢ We have an infinite class of SO(8) models.

© We will show that most of them are NEW
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NEW N=8 GAUGED SUPERGRAVITY MODELS

- 8O(8) gauged supergravity
Xy =001,
where t, € SO(8) C E7(7y C Sp(56,R)

But which SO(8)??
Decompose E.() in SO(8) irrepses

912 — 2 x (1 + 35, + 35, + 35, + 350)

Two singlets:

0AB = 0AB i
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1Ea <

NEW N=8 GAUGED SUPERGRAVITY MODELS

In SL(8,R) basis the E.(,) generators are

B ABCD
ta T {tA 7tABC'D7 t }
The embeddings are
©.45%05 :5&93]19 QABC :chglgB]C

For ¢=0 we find the “Old SO(8) theory”, but what about

C NON-Zero’

Are these theories equivalent to the
known one or not?
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NEW N=8 GAUGED SUPERGRAVITY MODELS

¢ Dual models should have the same duality invariants

(fee eg bld(;k boles FERRARA ET AL. '
14(Q) = dMNPQ QM QN QP QQ

Gauglngs should be Cla551ﬁed by a’udlzty Invariant.

combinations of the embedding tensor.

¢ No scalar invariant, but we can use tensor
(,‘lassz:ﬁers TRIGIANTE ET AL.

cFor ¢ = ¢~ we find inequivalent models o<c<1

¢ We also found different vacua for different values of ¢!
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NEW N=8 GAUGED SUPERGRAVITY MODELS

¢ The ezgenvdlues of
g = @M @5 @P’V @@5 dMNpQ

are a’udlzty Invariant.

B > UBU . U c E;

cFor ¢ = ¢! we find inequivalent models for c in the
range 10,1}

¢ We also found different vacua for different values of ¢!

¢ Still, spectrum. classitied by residual G
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NEW N=8 GAUGED SUPERGRAVITY MODELS

The scalar potential for an SO(7) truncation, for

V(r) I

C=0.41

New AdS

Vdcud N=8 AdS vacuunm.
SO®)* vacuum.
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NEW N=8 GAUGED SUPERGRAVITY MODELS

Other couplings also change.

Gravitino masses: ¢ = tanw

my = e“(1+¢°/4) + ¢ /6 + O(¢")

Gauge kinetic functions:

[ 1 i iy
€ 1£vect H ZIAZF':\VFEM il ZRAEF'[/L\VFZM

A L] F —pA
COS W € 1 S111 W €
NIRRT

cos w e~ PN — 7 sin w e®A

where A\ 15 the generator of the scalar

lunedi 20 agosto 12



NEW CLASSICAL PROPERTIES

Summarizing:
New method for finding vacua of N=8 gauged supergravity

Many new vacua (4S5, AdS and Minkowskz) with full

1dss Spectrum.
Relation. masses - residual gauge group
Interesting moduli space

New (infinite) classes of gaugings
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NEwW QUANTUM

PROPERTIES




N
e B0 3 B 1 : - = — = = = e

N=8 QUANTUM PROPERTIES

¢ Ungauged \N=8 supergravity is finite up to 4 loops and
possibly more

¢ Gauging = new couplings (and masses)
¢ Arguments from ungauged theory do not apply

¢ One loop divergencies controlled by supertraces

Str (./\/l2k> = Z(—l)Q‘](ZJ + 1)tr(M )"
J
¢ Example: One loop effective potentzal

Ji 2 i Str/\/lOA4log L StrAM2AZ

Stl‘./\/l4 log A2

64 2 32 2 64 2
L St (M*og M?)

6472
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N=8 QUANTUM PROPERTIES

¢ We computed the guadratic and quartic supertrace
mass formulae for a generic N=8 gauged supergravity

¢ Using:
1. Critical point condition;
2. Vanishing cosmological constant;

3. Quadratic constraints

we find that they vanish

G.D., ZWIRNER

| Str (/\/12) — OE (

~——— _
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N=8 QUANTUM PROPERTIES

The computation is easy for a generic embedding
tensor using the fermi susy shift matrices:

b, = G0t + V2 AU e
STk = boxiIk 2 AUk L
where

| A
V_l klMVT'—ngXMNPVPm] vyl _5[kAl1]] i ZAZZ_]]{Z

Example: gravitino
_/\/l(g/z)ij — \/§A7’j : 1r ./\/1%3/2) =} Aiinj
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N=8 QUANTUM PROPERTIES

For the other traces, we used the Mznkowskz vacuum
conditions

Example: vectors

kl
Mi;™ Mg

M(l) I Mijkl Mijkl
kl 7 1A npq [kAl] 1A PQ[kAl]
Mzg (M kl) i _6 [d 5'] (E 7 7lpa

mns

Mz'jkl ] (Mijkl)* _A[ e ]pqrmns[kAl]

30
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N=8 QUANTUM PROPERTIES

For the other traces, we used the Mznkowskz vacuum
conditions

Example: vectors

il i AL TR W
1r ./\/l<1) ./\/lijzj - ./\/lzjq;j == Ai]klAijl (i 12 AijAZJ

3
e, 5 ki /
VAl A Al ZAklA

24

For (A)dS vacua we get other constraints!

i rAH H R N ]
AR < UM 5 2 = 5 AT — 35 A AT P20 98 A, AV
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N=8 QUANTUM PROPERTIES

We can say more for the 4 classes of models we have now:

SO(6,2)
1S0(2.2) x SO() xT | [ U2 xTO

\ It i
( Scherk-Schwarz U(1) x T27J

(Gauge symmetry is broken on the vacuum

SO(6,2) — SO(6) x SO(2) — ...

All masses are fixed by the charges wrt unbroken U(1) factors
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N=8 QUANTUM PROPERTIES

Assign U(1) charges to the 8 supersymmetry operators Q.

Other states follow:

\2> - MPEN. 0,
1B/2/20) i = IF+243)° , G

|+ 1L [dj3))= Q@- QIE=24G + ) G
|+ 1/2|1[02K]li#%10; Q; QAEA2D (3 + G + G )F G,
0, [ijHI0). FiB105 Qr ®If 4 2 (G +TH-aiHaa ) a

l

Higgs, Super-Higgs and consistency force a maximum of 4
independent U(1) factors
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N=8 QUANTUM PROPERTIES

Example 1: CSS gauging (ssngle unbroken U(1), 4 parameters)

gl FRymnd2 T L G F g =R G 2n 45 T g6 T E3s dr = s — €4

| ¢?| &
Universal modulus
(No-scale model)  m? = ¢ ¢?|£e;+e;]? 77

,u2:¢2 0
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(T TR IR e b
’J M7 = Z @+ +a +d)
’ A

——— - e - - — —
= = = = = =SS5

Example 2: SO(6,2) (unbroken U(1)4)

q_)l o —6_72 il (_|_17_|_17_|_17+]—)7 q—)3 Tii _674 1T (_|_17_|_17 _17 _1)
675 it _676 Fidi (_|_17 _]-7_|_17 _1)7 57 it _q—é T (_|_17 _17 _17_|_]‘)

(1 + z%y*) (1 + zy®)?

4§ )
7:“4_

e
N O
|
33
WO N
|
-

82y
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Compute
Str M = Tr [M{g)]" — 2 Tr [M{y5)]" + 2 Tr [M{]* — 2 Tr [M{5)]"

.D., ZWIRNER

we obtain”

Str M? = Str M* = Str M° = 0,
n o)
StrM® =40320 > (][a* | 15
A== | 1=1

Performing a numerical computation we also get that

VI-loop <0
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Summarizing:
Quadratic and quartic supertraces vanish for any gauging
1-loop potential is then finite and calculable

Masses of known examples determined by charges ~wrt.
restdual U(1) factors

1-loop effective potential is negative definite
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N=8 QUANTUM PROPERTIES

Scherk—Schwars from the d=4 perspective:

Gravitino masses depend on 4 parameters 7m;

Each combination corresponds to a gauging —
superpositions of the basic ones

Tl s 2
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In gauged supergravity one can also gauge SO*(p) groups

U =1 and UT U = J Iy

Pattern just like SS:

et ot ALy g U |
CS0*(4,0,4) —» U(1) x SU(2) N =4 |
CS0*(6,0,2) - U(1) x SU(3) N =2 superpositions

of
CSO*(2,0,6)

| CS0*(8) > U(1) x SU(4) N =0

SO*(8) =~ SO(6,2)
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Outlook

o More vacual dS vacua?

o General proof of mass formula and/or of 1-loop

instability? (or counterexamples)

o Stringy uplift?

o Nature of the obstructions to positive (or zero)
cc?

* Dual interpretation of new SO(S) models?



