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Various holographic flows

Mar gi nal Deformati ons
N=4 CFT N=1 CFT
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Marginal deformations of Coulomb branch
of N = 4 super Yang-Mills theory

(Dorey 2003)

We will see this from the gravity description
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Marginal deformations
via U-duality
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Marginal deformations of
N: 4 super Yang-Mills

SL(3, R) shift: ~, o
AdSs x S° — warped AdSs x X°
N =4 - N =1 conformal field theory

(Lunin and Maldacena 2005)

W = Tr(eiﬁﬁd)1(b2cb3 — e—iwﬁ¢1¢3¢2)

B=v—"Ts0

(Leigh and Strassler 1995; many earlier papers)

Now go with the Coulomb branch flow

(Ahn and J.F.V.P. 2005)



The Coulomb branch

Certain scalar fields get expectation values

Conformal symmetry broken
N = 4 SUSY preserved

(Kraus, Larsen and Trivedi 1998)



Probing the theory
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uni formdi stribution of
D3- branes on S® shel

(Rey and Yee; Maldacena 1998)
(Brandhuber and Sfetsos 1999)



Regime of validity

For supergravity background:

R>>17 710-<<R

R* = 4ng? /N in string units

For string probe:

0.
Tmin > R—ZQ

rmin 1S MIiNIMumM distance
from D3-brane distribution



Wilson |loop calculations

Static string configuration with action:

S = ﬁdedO‘ \/detGMNaaXMaﬂXN

o effect due to conformal factor:
1+ O-Qf(r) 97,)
Radial solution for SO(4) x SO(2) symmetry

D3-branes uniformly distributed on 3-sphere

Find L from solution; E = j’%
p-

Given in terms of complete elliptic integrals



UV conformal fixed-point

Enhanced Coulombic force

I — 4772\/2912/MN(1+02)
o r(1/4)* L

Ener gy
Lengt h

(Ahn and J.F.V.P. 2006)



Effect of o In IR region




Transition to confinement

Ener gy

E ~ L for large L

String tension increases with o

(Ahn and J.F.V.P. 2006)

10



