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AdS/CFT correspondence

Yang-Mills theory with
N=4 supersymmetry
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AdS/CFT correspondence
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Wilson loops
W(C) = <P exp UG ds (A, (x)i" +i®m' |a':|)]>

 describes heavy W-boson of U(N +1) — U(N) x U(1)
e (the only way to couple N=4 SYM to matter)
e hence the scalar term in Wilson loop
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Wilson loops: weak coupling

W(C) = <P exp UC ds (A, (z)i" + i®n' \i’!)D

Effective Coulomb charge:

« U >
ﬁl > +
i . |
—a(0,\)T/L o ofb,N)
W(CTXL) ~ € ’ (T > L) V(L) = I



Wilson loops: strong coupling

N

Area law:

(W(C)) *2* const A\~ 3 ¢ — 3= Area(C)
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Circular Wilson loop

we) = > @ T~ " %*Z for

——> Combinatorial problem (matrix model)
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Large-N solution (Wigner distribution):
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Circular Wilson loop: exact result
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Wilson loops in N=2 SYM
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In N=2, N=2N, SCFT:
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Coulomb charge iIn N=4 SYM

W(Crxr) = e @O/L S

Known, in principle, from TBA equations
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» complicated...
» goal: describe a limiting case by simple QFT methods



|_adder diagrams
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Summing ladders

Bethe-Salpeter:
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Ladders: Strong Coupling
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Coulomb charge from string theory
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NLO ladders
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At strong coupling:
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In string theory:
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Questions

» String dual of N=2, N;=2N_ SCFT:

» What can exact Wilson loop calculation tell about it?
» |Is dual string really tensionless?

» Wilson loops In other N=2 theories o
» Ladders from TBA?

» Why ladder calculation (weak coupling) agrees
with string theory (strong coupling)?



