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AdS/CRIRaUAlIGY, -

Mgldacena; GUDSer, 1K, Polyakw)" —
nienmal gaude thEsrR/Ate) string| theory on 5=d Anti-de Sitter

S=alcompact Ensteinfspace. Fortherv=4s SUIN)ISYIM theory

@

s. Feynmanigraphs instead develop a weak coupling expansion in powers of A.
At weak "t Hooft coupling the dual string theory becomes difficult. It is
expected that we need to solve a sigma model with R-R backgrounds on a
highly: curved space.
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WhEIERHENRIBId grotp I breaksiall the

SUSEISYIIINELR
> At flrst |g|;ht Bie gauge theory seems

COfIfo; WECAUSE thEe planar beta
pilpetionsionrall single-trace operators

ERIsh e candidate string dual is

— V'Ards % S2/IF. Kachru, Silverstein; Lawrence, Nekrasov,
\Vaia; Bershadsky, Johanson

sSSewever, dimension 4 double-trace

operators made out of twisted single-trace
enes, 1O, OL., are induced at one-loop.
Their planar beta-functions have the form

Be=ah?+ 2y f A+ f?
B =0
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= ﬁ"n.e stability/instability
fedions agree between

ene-leep gauge theory
and string| theory.



SHARVARBRFSESYAabellan orlivld containsiunstable
OPENELOLS: TINIS appears to riemove al —a—
ommk- guIversHirenaist of
BRI tVEl: confeimzl ga e thiECHIES!

0 rJ’JHQJ’]r*~(CE parz] fLriecions clasire)/ irle

sEIlielNEINRVarance PrECISElY Infthose twisted
SEEUOSHVIHEREItNERE exist closed-string tachyons
PealiZEd at the tip of RY/I. Thus, a very simple

Co; respondence emerges between perturbative

)z ?e Beory and firee closed string onian

-‘ piifold. Why? Perhaps, in the presence of
= tachyons, the standard AdS/CFT decoupling
argument may. fail.

® The AdS: x S°/T" background is tachyon-free at
large radslus Could it have some hidden

instabilities? Iff not, then there is a transition
frem instability to stablllty as A is increased.
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615 the end-point.of the RG fow?
o Conclanszition of leezlizad tzienve)
SIMBOLIES oL thE tip ofF the Cone. Adams,

Polenirsid, SilversiEls)

PNIEIGElIge theory on D3-branes at a

NS00t point is /=4 SYM. Hence, a

= atural conjecture is that the gauge theory

flowsi from the non-SUSY SU(N)¥ quiver
dauge theory to the =4 SU(N) SYM.

Dymarsky, Franco, Roiban, IK (work in progress)
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e space ends at a
maximum| value of z where
the warp factor is finite.
’hen the confining string
tENsSIoN IS [EElE—.
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tcinlel elilz es-
A usert LEPINSILO Place D3-branes
UV PPECNDS-Branes at the tip: of
GROECRCONE) €.d. the conifold.

SIENIEE geometry duall to the gauge
:%--...: EEIAON tHESE branes is the warped
e defiermed! conifold! (i, Strassler)

-~

— (da)? + (da®)?) + h1/2(t)ds?

e B S the metric of the deformed
conifiold, a simple Calabi-Yau space

defined by the following constraint on
4 complex variables:




° In theI e |sSa IogarlthlmlchrunSn]lcng o_I;I the .
(| cEUPIINGS: SUrprSingly, the S=TormNilNg
SUEIOMP also cliengeslogarthmicalywit e

RIGISGAIE, IK, Tseytlin
Wrizit 13 qaianaﬂmundiae-dual

JJ(AJ\ XSU((k=1 ?}M) SYMtheery couplea 50
FlilieemeRtalichiral superfields Ay, A, By, B; ?

ANIGVEINPIENOMERNOR, called a
l‘rJ as place: k repeatedly changes by 1 as a

sult Pl the Seiberg duality. ik, strassler

(d1agram OIFRE flows from a review by M. Strassler)
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Tria 'r ttern o) f ISithe same

rJJJr SSUIM)SSYIVIRIRERH N ZE =>"Z5),

Ir) Erle IR e Galige theory cascades down to
S (/\ IaSUM). e SU(2M) gauge; group
SiecVEly iias N.=N ..

IhENSEonI and! anti-baryon operators  seiberg
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deduire; expectation values and break the U(1)
symmetry under which A, -> e2 A,; B, -> e’ B,.
IHence, we observe confinement W|thout a Mass
dap: due to

there exist a Goldstone boson and its massless
Scalar superpartner.
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‘[”3 (ef + a%e™? 1) (e 2 + (O) =t _]Z (€5 — 2ae;e;) + v~ 1(&2 + dt?)
i=1

., %0, e, v, and the dilaton are functions of the
radlal variable t. The asymptotlc near-AdS radial
Variable I

¢ Additional radial functions enter into the ansatz
for the 3-form field strengths. The PT ansatz
preserves the SO(4) but breaks a Z, charge
conjugation symetry, except at the KS point.




' H Pm-:l-the methedref SU(S) -
liistliies torderive theicompleterset St of
BIEd filiSt- Oraer equations:

Jr\reyu RO eI NECEUORNNS thHat thE
Welishidcuor and the dilaton are; related:

H(f) =H (6—) ) — 1) Dymarsky, IK, Seiberg

ENntegration constant determines the
modulus U: P = 9103 NP
sAt large ¢ the solution approaches the KT
- cascade asymptotics':

3 /3,

3

TTH ) = T 32512

U2 (25613 — 8642 + 1752 — 847)e~8/3 L O (e—lot/B)
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Tris farnily of resolved Werged deforlee
solielSHEEIBIRter e baryonic branch'
IR ENIENEERIEC/A(thE gUantUm
cdleforrrad etz
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S \/ErOUS guantities have beeni calculated as
arfuAction off the modulus U=In |[C|.

' [Here are plotsi of the string tension (a
string at the bottom of the
throat Is an chromo-
electric flux tube) and of the dilaton
profiles Dymarsky, IK, Seiberg




"ﬁﬁs Domaln Wellls

-{
A Do-prelnle wrapped OVE the oF
spriere At tne gotion) of tne tnrozit -
ir)e dr' ain wall separating two | oI TP
: cer Vel o the thEsT Y-

SESIEEN NSRS saturated, Its
EISIBIINCENOL dEPENd on the
BSElonIc branch modulus. This is
NEEEGIE Case. This fiact
S peyvidesia check on the choice of
the UV boundary conditions, and
ONn the humerical integration

Procedure necessary away from

S |
elclizl
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the KS point.
s Analytic, proof?



YJ;J 10’ DEBrane nfiaiion

2 Tne Sloy=Roll lgilsiiesklny Umva
(Lince: Aloraerie, Siklalslzigels) IS a very
orornisirlg iclezlifor odnldrztinle) thle
FMB anlsotrony specirirrl onseryee
DY trig WYAP,

> Finding mon WithVeER/ilat
r)ocen tizlls | Rroven e’ e difficult.

2cefit Sir] g UIEGKY COnStiUCHoNS

1se IBYIRENDEBIaNES,  Dyali, Tive, ...

SENIRtHENKIKISIKKEMMIT model, the
I EIPEE dEOrmEadl conifoldlis
,embedded intora string
compactification. Anianti-D3-brane is
addedrat the bottom to break SUSY
and generatera potential. A D3-brane
folls in the throat. Its radial
coordinate; plays the role of an
inflaton. Calabs Y
Kachru, Kallosh, Linde, Maldacena, McAllister, Trivedi




N ralziiac sucfefaselels) fols D-braness

Inf EJ"F-‘G [l (a Dymarekylfo N Seiberg)'.‘{ p—

o Iz flusce mctlflcatlon e
J(I)] = clziticlacl, Furn o =
rJ\/eczf [OEESIPEIAIMEEIRES
This rrzes e inlfeeiie
waroed deaformdaideslifelfek

PN OPEPSEDIENE potential
PIRMISISPECE IS a5 mptotically.
B TfiWe ignore effects of
= c:mﬂpactlﬂcatlon and D7-branes.
Slierpletsiare for two different

Valtiesioff U~E,

o' Noanti=D5 needed: in presence
ofi the; D3-brane, SUSY is broken
Py the; D-term E Related to the

" D-term Inflation” Binetruy, Dvali;
Halyo
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Where X denotes the D3-
prane position. In any warped
throat D-brane inflation
model, it is important to
calculater A(X).

warped throat




’CYCIQ eprICItIy Baumann, Dymarsky, Klebanov, Maldacena, McAllister,
MUrugan (to appear).

® Fora class of conifold embeddings

Arean, Crooks, Ramallo (w,=z,+iz,, etc.)

the result is




O THis forik dPPliES! DOLTLON7: wrapped i
slehie) clWrele gl Eildllc n=1).
meNatier case, Ganor SHeWEd thati AL ias:a
SIMPIERZENONHER L DEEbFaNE approaches the
2Ry CIENOUIresuit agreas  with this.

J \/\/e HEVEralse) carried out such calculations fior 4-
syclesWithin the Calabi-Yau cones over YP9 with

e nalogous results: A(X) is proportional to the
;'-- = embedding equation raised to the power 1/x.

Jihis appears to be a general rule for 4-cycles in
the throat.




Trle NGERCE off tHE NOR-PErtil
SilEIPOLENUSIFCNDSEbIEN ) ana—i

zletlflczition) affdar

= cancel dlfferent corrections to the D3-

EPrane potential. This is currently under

~ nvestigation with D. Baumann, A.
Pymarsky, J. Maldacena, L. McAIIister and
P. Steinhardt.
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SRIIRUIEN ST Part  WenVestigated non-SUS Y orbiields  of
AdS/CET. At orle [dgg, Tlovy of dotiplesirzics cotjdlifjefs
SpPRNISKEERIHNEINVaRERCE EVENNM tENarge NIt

WELENSIENPIECISE CONMECLION: OfF thisi Instability, with
SIESENCEIOIRLWISIEEI SECLON Clesed Stiing tachyens.

_/string dualitiesifor confining gauge, theories give a
NEWIGEGMELrICal View: of such Important phenemena as

NmeEnsionalftransmutation, chira sY_mmetry breaking,
|

Eniguantlnm| deformation of moduli space.

=S rEmbedding gauge/string dualities into string
compactifications offers new possibilities for physics
peyond the, SM, and for modeling inflation. In particular,

D3=branes on resolved warped deformed conifolds may.
iealize D-term; inflation.

e Calculationi of non-perturbative corrections to the inflaton

potential is important for determining if these models can
produce slow-roll inflation.




