Vacua of Maximal Supergravity
& ACOSI’TI

Gianluca Inverso

Universita di Roma Tor Vergata

&

3rd Young Researchers Meeting
Rome, 20 Jan 2012

Based on Dall'Agata, G.I. arXiv:1112.3345 [hep-th]




Strings & Fundamental Interactions

Electromagnetism
Nuclear Weak described by Quantum Field Theory
Nuclear Strong



Strings & Fundamental Interactions

Electromagnetism
Nuclear Weak described by Quantum Field Theory
Nuclear Strong

~~ General Relativity is classical!



Strings & Fundamental Interactions

Electromagnetism
Nuclear Weak described by Quantum Field Theory
Nuclear Strong

Gravity? ~ General Relativity is classical!

< Candidate: String Theory

1/10



Strings & Fundamental Interactions

Electromagnetism
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~~ General Relativity is classical!

< Candidate: String Theory

D = 9 + 1 spacetime dimensions (even 10 + 1: M-theory)

Supersymmetry!!
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parametrized by gauge interactions

AIM: study gauge theories and their vacua

in Maximal Supergravity



Overview

v' Supergravity & Acosm

Maximal Supergravity in 4D

Gauge Interactions, Vacua & Acosm
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Maximal amount of Supersymmetry (bosons Y fermions)

. SUSY e SUSY SUSY . SUSY
graviton — gravitinos +— vectors <— fermions +— scalars

Bad for phenomenology

However:

v arises from String/M-theory compactifications
= (toy model for) better grasp on Acosm > 0

v Holography: tool to study other QFT’s

V' renewed interest for finiteness??
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Here: most known SO(8), CSO(p, q,r), U(1) x T"
AdS  unstable dS  Minkowski

New Approach:

Ggauge

e choice parametrized by one matrix © { “charges”

[de Wit et al. 2007]

® Lvacuum = V(d)scams, @) @ stat. point ¢0

redundancy: V(¢, ©) = V(0, ©)

[also Dibitetto et al 2011]



redundancy: V(¢, ©) = V(0, ©)

several new vacua

Study © and V/(0, ©) ~ {

different gauge theories!
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Conclusions

v Effective method to find new vacua in Supergravity
v" New vacua & new Gauge Theories

v Interesting links between distinct vacua/gaugings

Exhaustive classification?
Ll Compa =" MNeszm ¢
Explain & study relations among vacua

Dictionary for reduction schemes  (catino, Dalragata, G.L, Zwirner, to appear]

Thank You!






M-theory compactified on T/ ——+ D = 4 Maximal Sugra

Classical theory enjoys a large duality group: E7(7)([R)

fON = NagP Tagco
e77) 2 lam = LYABCD  \IAB

N € sl(8,R) generate global symmetries of S, pgauged
(this is a choice of symplectic frame)

56 = 28 + 28,1y vector fields:
SAY = ATl (e*ta)nM

Scalar fields ¢ parametrize E7(7)/SU(8)



E7(7)/SU(8) can be represented by coset generators:

ASYm
tReg = < _/\sym> o fme = (*Z+

< representatives L(¢)y"

This is a real basis. Complex SU(8) covariant basis?
Cayley matrix + "triality”:

Z*)
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Gauging in (Q)FT
In every Field Theory:

o t, = global symm. generators G

« Vector bosons AZY/, M=1,..., n,

Gauge interactions <— sungroup Ggauee C G, local

Embedding Tensor

D, =8,—gA) Oy t,



Ouy% in Maximal D = 4 SUGRA

@MO‘ € 912 of E7(7)

e/\

= Locality: © 0" =0

©
O = ( A) — ©" couples to e.m. dual vectors A, !



Ouy% in Maximal D = 4 SUGRA

@MO‘ € 912 of E7(7)
O = (gﬁ) — ©" couples to e.m. dual vectors A, !
= Locality: © 0" =0

CSO(,D, q, f) 0 = (9858) (very schematic...)

| 262 — 0 Tr O = 8A e



Ouy% in Maximal D = 4 SUGRA
@MO‘ € 912 of E7(7)
On A
On = — ©" couples to e.m. dual vectors A,z !
= Locality: ©,*0M1 =0

CSO(D, q, r) 0 = (6858> (very schematic...)

here: SO(p, q), SO(p,q) x SO(p', ¢ ) x T":© = <z8><8>
8x8

Neosm ~2Tr(60°+€3) —0Tro—€Tré 0€x 1



Duality vs Symplectic frame

There are two embeddings to specify
in a N = 8 Sugra model:

embedding tensor — symplectic frame

eMa 5/\/]N
Ggauge C E7(7) C 5p(56, [R)

symmetry duality 7777

NB: different action on fields!!



embedding tensor:
Xm=0Oun" ta

m m
Bgauge  C  e7(7)

symplectic frame:

[De Wit, Samtleben, Trigiante]

OL(¢) = XmL(®)

to=Et 71

M
¢'7ty Csp(56,R)

SM’VGN"‘
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