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(type IIB super) string 
theory in AdS5xS5 x

is dualto a 4 dimensional conformal field theory 
(N=4 SYM)

Local operators             String states

Maldacena



x

String tension `t Hooft coupling

String coupling Number of colors

We will mainly focus on limit

i.e. planar limit in YM, and free strings



Motion of the string:

The scalar fields are constrained



on equations of motion

Eigenvalues = integrals of motion

Bena, Polchinski, Roiban; 
Kazakov, Marshakov, Minahan, Zarembo;



According to Beisert, Kazakov, Sakai and Zarembo, we can map a classical string motion 
to an 8-sheet Riemann surface
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Yang-Baxter equation
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S
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• For spectral density we need finite volume 

• From periodicity of the wave function

SU(2|2) invariant tensor with 4 fundamental indexes

S



Beisert, Staudacher;
Beisert, Hernandez, Lopez;
Beisert,Eden,Staudacher



I.e. from the asymptotical spectrum (infinite R) we can 
compute the Ground state energy for ANY finite volume! 

…,Matsubara, Zamolodchikov,…



Maxwell-like distributions



Bombardelli, Fioravanti, Tateo
N.G., Kazakov, Vieira

Arutynov, Frolov



Fit:

N.G., Kazakov, Vieira ‘09



N.G., Kazakov, Vieira ‘09

Numerics

Gromov, Serban, Shenderovich, Volin`11;
Roiban, Tseytlin`11;

Vallilo, Mazzucato`11

String theory

N.G., Valatka`11

Agrees with weak coupling gauge theory up to 5 loop!
Fieamberti, Fantambrogio, Sieg, Zanon `08

Eden, Heslop, Korchemsky, Smirnov, Sokatchev `12

Bajnok, Janik, Lukowski `08
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Arutyunov, Frolov, Suzuki `10

Gubser, Klebanov, Polyakov `98
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Example: Wilson line with cuspExample: Wilson line with cusp
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Slope functionSlope function



At weak coupling (one-loop) the anomalous dimension for any integer S is given by

For J=2 one can solve it explicitly:

Easy to guess the general form:

Has a simple pole at S=-1 as predicted by BFKL



For us important question is what is the analytical continuation of Q

Good to positive integer S, but is obviously symmetric S -> -1-S. So cannot give
a singularity at S=-1

The correct combination has an asymptotic



Conclusions
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