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Introduction and Overview
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AdS / CFT duality

AType IIB superstrings on AdSs x S5
dual to
N =4 SU(N.) super-Yang-Mills theory

[Maldacena (1997)]
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AdS / CFT duality

A Parameter relations: 4m R2

= & — = VA
5s N, a’

0 Hooft coupling constant 4 = Ncg%(M

A Free superstring theory corresponds to a planar

limit of SYM gy — 0 = N, — oo with fixed A

A Quantitative check is tricky since it is a strong-weak
duality

i SYM perturbation for 1 <« 1
[ String perturbationfor ¢/ <1 = A>1
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SYM Operato
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O(x) = Tr | XYZFx*(D,Y) ...
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Integrabi

A Appears in the planar limit

A Perturbative integrability
I Certainintegrable models appear inperturbative computations
i Classical string solutions from some classicaitegrable systems

A Nonperturbative integrability
I Exact results for any value of

A Only a few physical quantities are exactly computable so far
I Anomalous dimensions
I Worldsheet Smatrix
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N=4 Super Yang-Mills theory

AN=4 SUN,) SYM

Tr 1 2 _ .
$ = f d*x {_ZFE“’ + (D@ + |09, °|" + ¥Dy - Z)cFa[fba,)(]}
YM

A R-symmetry : N=4 SUSY so(6)e su(4)
A Scalar fields : @, a=1,...,6
A Gauginos : X> Xfundamental in  su(4) |

A All in adjoint rep. in SUW.) R-charge
A, 1
)(‘é )?2, 404
4 6
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4d conformal field theory

A One-loop &-function o

C
3
dgym _ Sym |11 1 1 - _
= — M N N --N¢l =0

A £=0 at all orders of perturbation

I Three loops insuperspaceformulation
i All loops in light-cone gauge

A No scale dependence
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N=4 superconformal algebra
A Lorentz generators : L, ”
A Translations : P,
- Su(2,2) e so(2,4)
A Conformal boosts : K,
A Dilatation : D | — psu(2,2]4)
. —d
A Supercharges : Quar Q4
A Superconformal boosts :S%, S,
A R'Symme”y: SU(4) 32 super charges  — (L & P
S| R |0
K| S | L
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A psu(2,2|4) commutation relations
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