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Introduction

This talk Is aboutsupersymmetricAdS, vacua.

We donOt live inAdS, ; nor is supersymmetryinbroken. But:

e Possible dual CFT3 description.  has become possible very recently!

| | ' | "deWit, Smit, Hari Dass O87:
e Useful Prst step. ! > 0 dilcult to achieve! Valdacens Nu—ss 500

superpotentlal
for susy vacua

Vo~ |Z>Hﬂ2—|m2_

E and with unbroken susy, impossible:

Hence wewill break susy when we makd  positive.



Examples

"Kachru,Kallosh,Linde, TrivediO03#

Step 1. AdS4 x CYg InlIB

® guantum corrections %brane instanton:
using
e O3, D3, D7

Step 2. using D3$D3 pairs



"deWblfe,Giryavets,Kachru, TaylorO05#

Step 1. AdS4 x CYg InllA

e classicaingredients
using
@ ‘“"smeared!# O6

localized source delocalized source

OsmearingO

= — e

Step 2. Not easy%nos$go, in some sense&

"Hertzberg, Kachru,
Taylor, TegmarkO07#



Can we avoidnstantonsandorientifolds?

"deWit, Smit, Hari Dass O87;
Maldacena, Nu—ez O00#

| | donOt apply toA < C
One construction existedvOFreund$RubinO&

e works for inPnitely many spaces
%but not just any space&

® for each space, one vacuum %or two&

Euntil now:



This talk: new clasf AdS4 vacua

e Nho orientifolds, no brane instantons

e all moduli stabilized%not there to begin with!&

e INPnitely many

AdS,! CP°
vacua in 1A

- @, @

OshapeO

o
A
a rich OdiscretuumO

of vacua N —q old solution:
with same topology N = 6

"AT O07#

"sample#



Freund$Rubin: My new construction:

e Wworks for inPnitely many spaces e so far, only two internal spaces:
%but not just any space& - su@)
' uU@)! u@)

| have a conjecture for inbnitely many more!

e for each space, one vacuum %or two& @ for each space, inPnitely many vacua



e Bonus AdS4/CFT3

a dual was found for the Oold solutionO: Aharony, Beroman,
Chel’n$Simonsl- matter Ja'eris, Maldacena O08.E#

Finally, AdS4 / CFT3 duals with Lagrangian description.

| will present an idea for the
dual to the other vacua.
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N -1 old solution:

N =6



Plan

® General considerations abousupersymmetry
® Some geometry ofcp?
e Finding the new vacua

® Sketch of CFT duals



Supersymmetry

In generai

Conditions for susy solutions <—>  Geometrical problem

"Gra—a, Minasian, Petrini, AT 005, O06#

a rebnement ofd@@neralized complex geomet® "Hitchin ©02, Gualtieri ©04#
In particular:
e Forall! =0 vacuaMg is Ogeneralized complexO

e Forall! < 0 vacuaMg is OgeneralizathbRaO



essentially alknown vacua in 8U(3)  structureO class

earlier analyzed by
"LYst, TsimpisO04#

J! 1 =0
"break localSO(6 tBURB) #

11T =433

the general geometrical method bolls down to

geometry dJ! Re

IS supersymmetric | Re' | Re'

Susy then also determines the 3uxes:



| sin(!)
" Fi areinternal Ruxes#
I
e “ ‘.. — FZ’ F6 -ILYSt’TSimpiSOOLl#

so, morally: tan(!) ! Fp/Fg

actually, F» has also a term of norm

- sin(!)| < %

1 1" 165sirf(!)

"limit not valid with sources; more on this shortly#



Some geometry ofcps

e topology

CP’is a sphere bbration:

cohomology:

h h' h* B h* h®> A°
1 0 1 0 1 0 1

SZ

O



e OlsnCt; E0 2?0

Actually there is another %almost& complex structure, with = O

3 " _ ~ ..
.. OnNot integrableO: but this is
what susy requires
e Metric: | g2 bbration is
overall size

R . . .
* *
v, * o
L4 *
., * >
G
- *
. N *
. o B
LR g o
* o L

ds® = RZ(gi] (dx' + AN (dx + Al) + %dsé)
SZ

few parameters to begin with: Q

Ostabilizing moduliO will be easy



The new vacua

susy reduces toE

(! HEe )
"4+ 2

‘-k
.
.
.
.

tan(!) =

tan(0)
recal:  (Bo/Fs O OshapeO

2/ 5 A1 ST !
) o “KShler;
Qearly KShle©O Einstein

"Nilsson,Pope084;

Behrndt,CveticO04# Sorokin, Tkach,VolkovO8!



Flux guantization

e Bianchi: d(e ®"F), =0
]

dFy =0

%/Fk:nk K=0,246
"Internal Ruxes#
k$cycle
R B
. _ 'size#  "NSNS# these parameters
four equations for: . .
gs : arediscretized

"coupling# "shape#
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for each of these: s, can achieve o reasonable cuts on KK scale

® R s andgs ! 1 parametrically make them Pnite

agreement with general conjecture
by "Acharya, Douglas O06#
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sin(!)
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genericallyall Ruxesare on.



AdS4/CFT3

3dCFTs not as well understood as in 4d and 2d.

e in 2d the conformal group is  $dimensional; not iBd

e In 4d, gauge couplings run logarithmically

. ' %using NSVZ!  $function
can choose coelcient to be zero

In 3dgauge couplings are dimensionful.

. "Aharony, Bergman,
Recently- Ja'eris, MaldacenaO0¢
N =6 superconformal
Chern$Simons dual to AdS, ! (57/Zk)
<< !
O > O or AdSy! CP°

+quartic superpotential



What about the other vacua onCP® 2

N =6
O=——50

CS levelk +quartic superpotential

Proposal

superconformal
Chern$Simons

O=——50

CS levelk +quartic superpotential

N =1

superconformal
Chern$Simons

CS levelk’

"Aharony, Bergman, Ja'eris, Maldacena OO0

CS levell k dual to i

| o

old solution, N =6

"Gaiotto, AT: work in progress#

dual to

t

new vacua

"our duality better and better justibed
close toN =6 solution#



Conclusions

e New AdS solutions under control and with no moduli

e Complexity of vacua not exclusive to Calabi$YauOs

e New perspectives In CFT3



