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ONE OF THE NOST PRWEREUL TOOLS We HAVE
IN STRING THeoRY (s AdSICET 8ur...

smine Tveory IN AdS 15 HARD .
WE RESORT TO SUSRA APPROXINATION

v My TALK :
* PLANE wAve LM IT o AdSICFT
LIGHT-cone SFT  [Fbasee on my papers w/
He, Klebano, Pearson,

FROM GAUGE THEORY  Roiban,Schwary, Spradiin,
Vaman, Verlinde f

* INTecRABILITY oF AdS smine eory

CURRENTS [very mucy
work IN PROGRESS
S-MATR|IX wiTH Delbolfe,

Polchinski,
SPecTRUN BROM TBA MM: 3 |



AdSICFT v puane wave umiT

L Beremstein
Maldacena
NasTase ]

MOTIVATIONS

-CXACTLY SOLVABLE STRING THEORY
[Metsaev ]

-POSSIBLY PERTURBATIVE DUALITY
G295 (up™')*= TV YM genus
A= f/ﬂp*.", ﬁbl M loops



STATE[OPERATOR EOR FRee STRING
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WHAT'S THE EVIDENCE !
- FREE STRING THEORY IN PLANE WAVE 1S

EXACTLY SOLVABLE IN UEHT-CcoNe
P = ZPJ*_’ Z: N, Vn? +(ap’)*
LMelsaev ]

-~ THE SPECTRUN AGREES W/ PLANAR ANONALOUS

DINENSIONS (B =T),, IN GAUGE THEDRY

[Berenstriy, Naldacewa, A/asfa.se][ bross, Mikhailoy) Corban]
l .ﬁm‘mnbrym} :'.‘wraq]

"THIS ESTRBUSHES 2p"=4p-T @ 9,=0
M

WHAT ABOUT INTERACTIONS 7



LiGHT- cove SET in PLANE WA ves

-EXTENSIVELY DEVELOPED IN RAT SPALE IN
80s by Greewn, wwarz, Brivk

= GAUGE THEORY NATURALLY GIVES A LIGHT-
CONE QUANTIRED STRING

-SFT mee -STRING VENEX
a'Na?t

V>~ Pe / 107,
Neumann m/mgs
pnfomr th-mlcp

IS METERMINED FROM MANE-WAVE
SUPERALGEBRA



DELTA- OVERLAP
= CONTINUITY OF THE WORLDSHEET
AP X, 61+ 4, (6) =X (6)]

= OSCILLATOR EXPRESSION REGUIRES INVERTING

- - DEPENDENT NMATRIX
rs

-DETERNINED N,,,, T0 ALL ORDERS W A’
[He, Schwarz, Spradlin, A.V.]
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WHERE W= /I i)t
K423 string
- FRACTIONAL

R Lklebanos 50%/5'9,
-PERTURBATIVE DUALITY MY WHEW WUNBER
OF INPURITIES IS CONSERVED

- UNALLOWED INTERLHANGE OF LINITS
Te»A'



PREFACTOR

=SUSY REQUIRES THE INSERTION OF A LOCAL
OPERATOR PP AT THE INTERACTION POINT

- v covrvuun 84SIS P IS THE SANE AS

IN FLAT SPACE LSpradiin, AV, 1
P p¥6)- X¥5)
P 1 /‘ = Interachon point

~IN mug_pe CASIS IT IS SINPLY
F re r
? i z- e{“'} ;;F aﬁ! Q.

Sl

~WE LONSTRUCTED 3-STRING VERTEX To
FIRST ORDER IN ¢, AND Al IN A’

“WITH THIS VERTEX ONE CAN IN PRINUPLE

DETERNING ML TREE LEVEL STRING ANALITUDES
(THOUGH TECHNICALLY DIFFICULT)

-Nol LET'S SEE HoW TO RECOVER SONE OF

THESE ANMPLITWDES FRON THE DUAL GAUGE
mal'/ "o



SIRING INTERACTIONS FRON YANG-NIUS

=IN GAUGE THEORY STRING INTERALTIONS CORRESAND
TO NONIRLANAR DIAGRANS (ONPUTED BY

[ Constable, Freedman, Headrick, Minwalla, Not/, Pesinikor,
Skiba J, Céross, Nikhailo, Roiban), t'amanﬁ, lrrsbmseq,

Plefke, mnoﬁﬁ StacaucherJ, LChu, Khoye, Travaglin/7

»QUANTITATIVELY WE SHOULD CHEX Lérvss,
;klm/w

~GAUGE THEORY INNER MOW IS (Vama yman, .




COMPARE IN THE SAME BASIS

<IK2CIIV> ~ {&A‘})/W -2
o first order in 752

~ s:nzﬂ'n;*
¢

AGREEMENT WITH Two POINT FUNCTION
OF SINGLE/DOUBLE TRACE CORRELATOR

IN 6AUGE THEORY AFTER BASIS CHANEE

[Pearson, Speadlin, Vaman, Verlinde, AVJ
also see [éross, Nt rlov, fwk&]
L émis, Hmyam, Park]



MOVING ALONG TO ORDER g,‘

=BRASIS INDEPENDENT STRTENENT REQUIRES
A-T wp }: P~ HAVE THE SANE EISENVALUES

- IN GRUGE THEORY (D-T) HAS BEEN
DIRGONALIRED WITHIN THE SUBSPACE OF
WO INPURITY OPERATORS

W /
(Th =204 I e (53]

[Beisert, Kristyansen, Plefta, Smmﬁf Staudacher]
[lonstable, Freedman, Headrick, Minwalla ]

- WHAT ABOUT ONE-LOOP CALLULATIONS
IN STRING FIELD THEORY ?



(ovracr Teans v LL SFT

~2ERO NEASURE REEIONS |N ST NODUL SPACE
PECULIAR TO SUPERSTRINE

PoPit ups e gipy v
=G 0.8 0 G

- EIGENVALULS RECEIVE TWO CONTRIBUTIONS
LRoiban, Spradlin, AV, ]

'H’ ITERATED CUBIC /mzmm
Sadio —satatwr JATOnIg ™ pin>

-PERFORNING A TRUNCATED CALLULATION
WE GET AN AGREENENT
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SUNNARY OF DEVELOPNENTS

-CAULULATIONAL EVIDENCE SUPPORTS AGREENENT
BETWEEN SFT AMPUTUDES b DUAL GAUSE THEORY
FOR & VARIETY OF PROCESSES ~2’y¢

* MULT)-TRACE
% AROITRARY MANY INMPURITIES

% NON=-SCALAR INPURITIES
X OPEN STRING

-9, (3")": M n w ST; a2 v 6T
factor of 2 disagreenent

-9:2': N>2. VERY HARD IN ST

GAUGE THEORY CAN BE STUDIED USING
A SINPLE QUANTUN NECHANICAL NODEL

THE MOST OPTINISTIC HOPE ISTHAT AlL
ANPLITUDES (1.6. THE FULL S-NATRIX)
CALLULATED IV THIS QUANTUN MELHANICS

AGREE WITH THUSE IN UGHT-(ONE STR/NE
FIELD THEDRY
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OPEN QUESTIONS
-ROLL OF HiéHeER- POINT FUNCTIONS
-S0LVe QUANTUN NECHANICS (ALL ¢, )
-DIscreTize SFT «»8/T MODEL

- HOLOGRAPHY FOR PLANE WAVES



INTEGRABILITY oF STRING THeoryY onv AdSrS

-GREEN- ScwAR2 sTRING on AdSxS i A
COSET SIGNA MODEL W/ W2 TeRM UJ 2-SyNwemR)
“CLASSICALLY [T EXHIBITS INFINITELY MANY
CONSERVED NONLOCAL CHARGES
CBENA, POLCHINSK/, ROIBAN.]
- GXG NONLINEAR 5I6MA MODEL S~ tR(24°0y)

FLAT CONNECTIONS

A~ (12cha)dg g™ sha xdy g "
NONLOCAL CHARGES

Qlt)~ Pexp [A
C:from [-w,t) 40 fros t)



1y
PSUI212),0sp(412) PRINCIPAL CHIRAL MODELS
N 1N progess w Delolfe, Polchinski, Roiban
~PCM ON BOSONIC GROUPS CAN 8E SOLVED

USING BETHE ANSATZ [Faddeey, g/éverskz,
ReskerkHin, Wiegranm ]

-MASSLESS S-MATRIX (o [3amalodchikoys]
PARTICLES L,, R, w/ raPiDITIES 6
L(§)L(8,)sS,, (8-6,)L(8)L(8)
R(6) R(8,) = 5¢x (8-8,) R(8)R(,)

SATISFIES YANG-BAXTER EQUATION,
CROSSING , UNITARITY

- FOR SUPERGROUPS
S(8) :--/X (6) ((A+611)®(if+611)

N s
CDD fac‘}v& PrajeCTOR
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SPECTRUM _EROM HERNODYNANICA,
BETUE ANSATZ

~FIMTE SIRE EFFECTS

- SOLVE INTEGRAL EQUATION FOR E(8)

& ~-&(0)
-] -L g y/
EB)=e + =L [d0'otnSl0-0Vbr(1ve )

-THE EMERGING INTERALAY OF STRING THEOR)
AND INTEGRABLE SYSTENS IS VERY EXCITING

= HOPEPULLY , WE'LL LEARN 4 LoT ABouT
STRING THEORY FRoM IT IN THE NEAR
Future !



