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Maldacena's conjectare :

LB string theory
on HdS; 'H'S's

R~ (QuNM)™ Jari ~ N ¢p
A5t ~ Ivm (Tya= Tym)

A~ N=Y d=y yw) svM

M on AdS,xs” = (2,0) ol=6 Ay, SCFT
R~ Nv'-ﬂp

M on AdSyx8Y > N =28 ole3 Aw, SCET
v (IR limit o€ UV s¥m)
R~ N i.ﬂp

perivation: start from p-branes as

solitome colutions of D-%ranes « ope/)

SUGRA (string M theary) = strings coupled
e D Ty cloded bul
steingg

aadl take 0Og(0p) =>0.

Works for any N,Qg bqt more convincing
for large N, 9N (left hard Side =SVORA),

)
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Possibilities:
1) Equivalence £or all N,9g (strong)

a)Equivalence Ffor N->o? with Fixed
Og N, 't Hooft lirmit (weak)

3) Equivalence ﬂﬂfg for large N, gs I,

Would be nice to have dicect
tests, but uafortunqgtely dlmost

all tests check anb 3),

—

To compare field theories need AdS—> CFT:

Boundary values O0F Fields oo AdS &
ubkesamy, Blyaior— couplings of CFT operators

Aeer+ GO | _ w] e

(e > <R e zn >

(ds* = '-'i','; *Ud)
he is detecmined by m(@*F):

A= -8t Ji@VemE &> AF) = ¢
Mass spectrum o0 AdS <>
spectrum o€ dimeasioas fa CFT.




Q: Are all operators and corpelation
fuactions the same 2

Pcoblem : Jd:fFferent regimes of
computability for most qqqnfl'i: 1S,

Can test things that do not depend
on 9gN, ut usually (on string /m
theory side)only for large ¥ (SUGRA
limit) ¢ test oaly very weak conjectuc,

Examples:
() Symmetries > (Maldaceoa)

d=Y so(q,4)xs0[e)C 5”(3;31*4)
sL(a, Z)

d=3 So(a,3)xs%0(8)c
d=6 Sol(a,6) xSo(s)< Osp(8”]4)

0%H.R)

'ﬁ) AnDF‘Iﬂlﬂ mq‘tﬂh?ﬂa s (Witten; Freedmas et ql)

d=v  sol6)? &y ¢S5 tm in SUGRA
<TTT>
N2CN2-1) ~ N2

d=¢ sos)! 2
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Similarly, can compare othee 2-
and 3-peint £unctions twnat do
not depend on ggN.

3) Large N matching of chira)
opecators (described below).

d=Y : Horowite tOcquri f Wittey ; Ferrara, Froasda)
Zaffoaconi; Andrianepeli, Ferrara. | Wrttem

d=3,L : OA, e, Yin 7 Minwalla; -€rqi, Re 8ali ; Halye

All test very weak conjecture, aad
seem t6 be guaranteed o Work

Erom derivation (e.9. chiral eptraters=
couplings to bulk fields arcund the

vrane),



Maiching of ehiral gpecdtars (d=3,46):

Field theory: (from dLea ind=6,
from W svMm (n ol=3)

Chirdl opecdtors ace -smqll multiplets
With spin O-a (up to @YY and ot Q°QY)

Lowest component = (eal scalar n
representation o€ <o (86,5)
R- symmetCy, K= (1), 2,3, , N.
Foc dey it is te (X'--- X'*) wherce
X = adjoirt scalor in Vector multiplet,
contractions = non-chiral
commutators = descendanbs,

All other chiral Fields ace descendaats of
this, lacluding spin & €ield in same regs.

e string theory /M theory: ideatiFied
with low-ene(gy SUGRA moedes, spio O-2,

Example: spin & Fiekls on AdS come From

gravi€en, .y E?‘ Y) = ug'. h:“' C:) ?F{?)‘
Ad S s
Y oae in OIS reps—> spio & €elds

mdtch ﬂ all fields match,
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¥ Field theory spectrum €luncates
at k=N, A=N-> m*~ N A2 }}M;—'h
cannot be yndecstood From SUERA,
but cequiced €or €inite N matching,
Similar issyes €or AdSy.

¥ .Mn-tchinS of most operators for

ocbifoldsforientifolds is similar, with
same truncations on both sides,

New states alsp exist 4o oryentifokls :
for dual o€ solaw) Witten

[ o)~ Ny '.. ¥

Peaffian E% T TN - NG w2

3-brane wrapped on 3-cyele iq /2.
Opecator with A=N © test of -finite N
duality!
Similar wrapped membrane (Fivebrane)
exists €oc dual of d=6 (c=3) Dn
theory,



. . . Faywaguddin+ Spalinski
Generaliza€ion te MN=_A: on, sabdacted, Fusp Azedel

Similac test €or N=3 SCFTs of
3-bcanes aqt F-brane singulan ties:

more elaborate (susy (ess res€rictive)
but still wegk fest.

Con formal theories acise €6r 3-brones
at G= Ho, Hi,Ha, Dy, €Ee, €E3,E8 F-branes

Sen

(sinqular; ties In F-theory on K3), "";"*f:h;:"'"f

. Pasaupta >
F- brane metric : Fuptasmakhi

de®= de’ + dx;d¥; (o=
W xl‘ gi‘ .f‘l-; lu 'J'";' 'i %J

Metric transverse te 3-brane probe can
be writtea as  ds*= de*s 2o g

ARE = d o™+ sin*(0)d ¢%+ CosILAS

whece ¢ bhas peciodicity am(I-3),
incorporating deficit angle( also

moaodcomies For some £ields fn @).

Can Compute metric €or N 3-~brovies
and fake near-locizon limt:



find LB string €theory on Mss,,g‘.!
a backgrownd with a G-#-brang

wrapped on $>¥Ad Sy,

Conjecture: €his /s equivalent to the
corresponding M=a SCFTs.

Cempare chiral operators =

Low-energy states now come both from
reduction of SUGRA €ields on T

and €rom reduction oL F—brane

fields oo S3.

ociginally (owest compoaents 0 SUGRA
multiplets had, 4=k = changed
ptrfnal?c.r'ty leads €to Opecators With
o= K/C1-%$)i k=l,2,~~ which can be
identificd with the Coulomb branch
coordinates o€ the cofrespending
theories,
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In Dy case can compare all operata s
to M=3 USp(an)+ aatisymmetric Y& Y

fuadamental hypecmultiplees q. °M >l e

Oouglas; Low'e, Schwars
For jastanc e, 3-brane £ields have
spio 0-1: all in small multiple ts ar

f.=2 SCA. Can rdentify their KK
modes oo S with feld theory chim|
maltiplets, whose lowest DPmponent /s
op.lf"‘%] k=012, — ( for k=0 the QA
cormponeat (s the global symmetry cyresnt).

Get another (arge N best +
Pmdioﬁm foc (arge N spectrum of
many Ehtories (M=0,,2) acising €rom
3-branes at -brane singaularitjes,
most of which have ns Lagrangian
descriptioa.
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A possible test whose syccess does not
seem 6o be guaranteed From tne brane

decivation: comparison of exactly

marginal odeformdtions of M=y, decy sym,
(Woric in prog ress with Kachru, Silverséein)

Field theory: can prove (Leigh+Strassler)
that the chira) deformation
Wz hyte (62402 +03) + Wy tr( & Bttt B,9,)

is exactly mnrginq.l-—r 3 dimeasional surface
of L=l ScFTs Fﬂrﬁﬁttﬁt“ h“j 5:“:,"1.

String theory (svgRAD:
Marginal deformation = solution with aea- 2ero
bounllnrfj values Hor some of tue

massless €ields (8qy 0 thes case),

Exactly mnrginnl 2 solytion which deesa't
degend 60 AdS coordinates (preserves

50(‘}'1»!
Field theory orgument hece /s for Fnte N,

so this would test at (east the

finite N duality, Result— TBA,



