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Introduction
ÅString theory was invented to describe strong 

interactions, but in 1973 -74 two important developments 
changed its course. 
ÅDue to discovery of the Asymptotic Freedom, QCD 

emerged as the field theory for the strong interactions.
Gross & Wilczek; Politzer

ÅYoneya, and Scherk and Schwarz showed that closed 
string theory describes quantum gravity. 
ÅSome 25 years later these two seemingly different faces 

of string theory, the gauge theoretic and the gravitational, 
have merged in the context of the AdS/CFT 
correspondence and its extensions. In this talk I review 
both the basic concepts and some of the recent progress 
in this field.    



QCD and String Theory

ÅAt short distances, 
much smaller than 1 
fermi, the quark-
antiquark potential is 
approximately 
Coulombic, due to the 
Asymptotic Freedom.

ÅAt large distances the 
potential should be 
linear (Wilson) due to 
formation of confining 
flux tubes.



Large N Gauge Theories
ÅConnection of gauge theory with 

string theory is strengthened in `t 
Hooftôsgeneralization from 3 
colors (SU(3) gauge group) to N 
colors (SU(N) gauge group).
ÅMake N large, while keeping the `t 

Hooft coupling                     fixed.

ÅThe probability of snapping a flux 
tube by quark-antiquark creation 
(meson decay) is 1/N. The string 
coupling is 1/N.
ÅYet, the planar diagrams needed 

in the large N limit seem very 
difficult to sum explicitly. 



D-Branes vs. Geometry
ÅDirichlet branes (Polchinski) led string theory 

back to gauge theory in the mid -90ôs.

ÅA stack of N Dirichlet 3-branes realizes N=4 

supersymmetric SU(N) gauge theory in 4 
dimensions. It also creates a  curved 
background of 10-d theory of closed 
superstrings (artwork by E.Imeroni)

which for small r approaches 

who radius is related to the coupling by



Super-Conformal Invariance

ÅIn the N=4 SYM theory there are 6 scalar fields 

(it is useful to combine them into 3 complex 
scalars: Z, W, V) and 4 gluinos interacting with 
the gluons. All the fields are in the adjoint 
representation of the SU(N) gauge group.

ÅThe Asymptotic Freedom is canceled by the 
extra fields; the beta function is exactly zero for 
any complex coupling.  The theory is invariant 
under scale transformations x�P-> a x �P������It is also 
invariant under space-time inversions. The full 
super-conformal group is SU(2,2|4). 


